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PAPERS. 

The President's Address. 

Gentlemen of the Convention: - This is a patriotic year, and 
its culminating point is close at hand. Friday of this week has been 
designated by Congress as a national holiday in commemoration of the 
discovery of America. Happily tor us, since we cannot be in Chicago 
on that day to take part in the opening of the World's Fair, it is our 
privilege to meet together as the representatives of one of the foremost 
American industries in the state, whose capital is Columbus. In this 
way at least we are permitted to pay our tribute of respect to the mem­
ory of the bold and intrepid navigator who 400 years ago turned the 
prow of his vessel to the Westward and sailed forth into the unknown 
seas on the most fruitful voyage of discovery in the history of mankind. 

It is a felicity to meet in Ohio this year, and it is a pleasure and a 
privilege to come to Cleveland. We have heard much of the Forest 
City, with its far famed Euclid Avenue, its viaduct of massive masonry, 
its splendid Arcade and its beautiful Lake View Cemetery whose crown­
ing feature is the mausoleum which holds all that is mortal of the 
martyred Garfield. 

But of deeper interest than any of the sights of the city, and more 
closely bound to us by the ties of common interest, are the street rail­
way companies of Cleveland. Their officers have greeted us with such 
generous hospitality, and have made such excellent arrangements for our 
comfort and conver,ience, that we feel like reversing the usual order of 
business and to extend to them a vote of thanks at the very outset. This 
city offers a fine opportunity to study practical street railroading. Here 
we see the most advanced ideas of construction, the highest development 
of the electric system, and a splendid new cable plant, as near perfect 
as capital, invention and engineering skill have been able to make it. 
And by the way of contrast and historical interest, we find a few horse 
car lines to remind us of the meetings a decade ~go. when we used to 
grow excited over discussions of the relative merits of the horse and 
the mule as a street railway motor. 

The street rai_lway interests of the United States are assuming 
wonderful proportions. Every day some new company is born, and 
every morning paper brings us rumors of consolidations, absorptions 
and syndicate purchases, until the statistician lays aside his pencil and 
sheet in despair, utterly bewildered by the mass of accumulating and 
shifting figures. Definite data are out of the question, and I shall not 
attempt to tell you how great we are even in round numbers. But 
while the street railways are legion, there is but one American Street 
Railway Association, and I know you will be glad to learn that Mr. D. 
F. Longstreet, one of the founders of this body, in compliance with 
the request of the Executive Committee, has prepared a historical 
paper, detailing the motives which led to the formation of the Associa-

tion, and giving due credit to the gentlemen associated with him in the 
movement. We shall be favored with this paper a little later. 

This is pre-eminently an electric age, and most of us believe that 
as yet we are only standing on the threshold. The horse and his half 
brother the mule are destined to disappear. The cable system, from 
its very nature and cost, must be confined to the thickly populated 
districts of large cities, but there seems to be no limitations to the elec­
tric railway. It leaps over the city lines wherever there is a large 
suburban town calling for rapid transit, it girds the summer lakes, it is 
forcing its way through the scenic splendors of the Niagara gorge, close 
beside the water's edge, and when the Convention goes to California, 
as no doubt it will some day, we may expect to ride around the Yose­
mite on a train of trolley cars. And how rapidly it has all come 
about! 

It was just ten years ago that the presijent of this Association, at 
the Chicago meeting, with a foresight, which must have been born of 
intuition, ventured to predict that the lightning would some day be 
harnessed to the horse car. We laughed at his visionary prophecy, 
and dismissed it from our minds as a piece of optimistic nonsense. 
But the prophet of a decade ago is with us to-day, and can take 
revenge by saying " I told you so." 

So accustomed have we become to rapid strides and the complete 
overturning of the existing order of things in our business, that I do 
not believe that one among you would venture a doubtful smile were I 
to assert that before the close of the Nineteenth Century, the three suc­
cessive Convention cities, Buffalo, Pittsburgh and Cleveland will be 
joined together by a triangular electric belt line, with an immense 
power house at Niagara Falls, where they are even now just on the point 
of developing 160,000 H. P, 

But this is an assembly of practical men who have come together 
not to vie each with the other in making extravagant predictions, but 
rather to contribute each to a common fund the results of his observa­
tion and experience. The congestion of traffic in our business centers, 
the increasing throngs of passengers of the working class nights and 
morning, as the day of tenement houses gives way to the age of su­
burban cottages, the safeguards against accidents required by the exi­
gencies of rapid transit, the labor question, the unjust and burdensome 
taxation of corporations, the ways and means of increasing traffic and 
reducing the cost of maintenance and operating expenses, give us 
plenty of things to talk about. The principal subjects for discussion 
cover a wide range of practical matter having an important bearing 
upon street railroading as a business conducted for profit rather than 
for philanthropy, and the reports of the special committees will be 
worthy of your closest attention and most careful consideration. 

While there are many other things which it would be a pleasure to 
say, I must not now trespass further on the time of the meeting. I 
thank you once more for the honor conferred and for your kind atten-
tion. Very respectfully yours, JNo. G. Hou.ms. 

Report on a "Model Electric Street Railway 
Roadbed and Underground Wiring." 

BY GEO. W. BAUMHOFF, COMMITTEE. 

Gentlemen :-Your committee on track construction and under­
ground wiring respectfully submits the following : 

This subject, embracing one of the most important questions con­
nected with the construction and operation of a street railway, is one 
that should have the most thorough consideration, for, upon the con­
dition of the roadbed more than any other item, depends the success of 
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your enterprise. The motto should, the refore, be : " T he best is none wood. The committee's remarks will be confined to the latter exclu-
too good." 

That we are all st rivi ng to obtain the best is evidenced by the fact 
that reports in relation to this very important branch of street rail way 
constr uction have been earnestly discussed at former conven tions of 
th is Association, and your committee feels inadequate to the task of 
presenting at this meeting a report that will not be a repet ition of what 
has been so ably introduced by former committees of practical and ex­
perienced street railway managers, and the numerous articles published 
by those interested in street railway publications. 

The mistake is sometimes made in designing and equipping a new 
road, or in changing from animal traction to electricity, of neglectin g 
the track construction by apportioning the amount to be thus expended 
to such a sum that, in order to make both ends meet, it becomes necei­
sary to weaken that portion of the investment whe re, above all others, 
strength and permanency are required. 

Now, in no other branch of our business do the ends meet oftener 
than at rail joints, and when these joints are im properly const ru cted it 
results in meeting the bills for repairs to the same with monthly regu­
larity. It is, therefore, essential that in the construct ion a nd ma in te­
nance of a perfect roadbed the best known type of rail be selected ; con­
sequently, your committee has decided, in subm itting this report, to 
dwell chiefly on the merits of various types of rail known as the girder 
system, and in order to place the same before you in a n intelligent 
manner, will proceed with an itemized repor t in the orde r in which the 
construction is proceed ed with . 

First-SURVEY. 
Having decided on the style and weight of rail to be used , a nd the 

chairs, fastenings and joints for the same, the fi rst ste p , in order, is to 
properly survey the route, if a new road, to est imate the qua ntit y of 
cut and fill where grading is necessar y, a nd the m ost advantageous 
manner in which to provide for the same, and to locate a ll curves , 
switches and turnouts. In doing so , care should be exercised to pro­
vide for all curves the longest possible radius a t points of ente rin g a nd 
leaving the same, and to prov ide for the p ro per elevat ion of the outer 
rail of all curves, which should be elevated fro m one inch to two inches 
higher than the inner rail, whe re the condit ions of the street will per­
mit ; particularly in any curve of short radius, a nd more especially 
when such curve is located o n a down grade. 

The switches, o r crossove rs, should be located a t such points a long 
the route as will best provide fo r the following continge ncies : Bunch­
ing cars for large gatherings, a nd t o insu re the constant operat ion of 
cars during fires, parades and all o thet blockades when , from any 
cause, the terminus of the road cannot be reached. T hey should never 
be placed with the switch point against the traffic; and pre ferably, on 
up grades, thus enabiing cars to cross to the o pposite trac k by 
gravity. 

" In ordering crossovers, care sh ould be taken to s pecify that the 
straight track rail be continuous, for in m ost work of this kind the re­
verse is the rule." The a im should be to favor the track m ost used. 

Second.-EXCAVA TION. 

The depth of excavation m ust be dete rm ined b y the thickn ess of 
the cross tie, height of rail a nd height of chair, if cha irs a re used , plus 
the space allowed for tamping. T he cond it ion of the soil must govern 
the latter exclusively, but in the reconst ruction of t he roadbed , where 
the operation of cars will permit, a nd in a ll new wo rk, u nless the soil 
is of a sandy character, the followi ng plan will not only provide a suit­
able sub-drainage, but insure permanency: Remove all earth to a 
depth of eight inches below the bot tom of the cross t ie the full width of 
the trench, then roll thoroughly wi th a heavy fo ur h orse or steam 
roller, then spread with a layer of cinders, crushed rock, gravel or 
furnace slag from six to eight inches in thickness, and again roll until 
the same is well bedded and leveled. A t rench seven fee t in wid th. 
with a layer of eight inches, will require for one mile in leng th 24 ,640 
cu. ft. of material, estimated at 3½ c_ents = $86:2. 40, and will require 
the removal of 912 yds. of earth, estimated at 25 cents = $228; add fo r 
rolling, $50; total $1,140 per mile of single track. 

The fact that the material so placed provides a splendid sub-drain­
age is the best argument in its favor, and one that will commend its 
adoption where soil demands it ; for it must be remembered tha t it is 
far more expensive to open up and re-tamp poorly constructed track 
than to properly construct and provide with sub-drainage at the outset. 

For surfacing, care should be taken to procure machine crushed 
rock or gravel, as it insures a more even bed under the tie than coarser 
material. 

Third.-CRoss TIES. 

Under this heading we have the metallic tie and various kinds of 

siveiy, fo r it will be seen by reference to former reports on track 
re pairs and construction, made to this Convention, that the life of a 
wood tie when buried to a depth of eight inches or more is the best 
a rgument in fa vor o f its ad option, as against the former. The various 
kinds of wood , a nd discussion of durability of the same, have also been 
submitt ed in fo rm er reports, and it is generally conceded that in the 
se lecti on of the particula r kind and quality of timber, the purchaser is 
influenced by his o wn kn owledg e of the timber best adapted for vari­
ous climates a nd sections of country, exclusively. 

The fac t should, however, be borne in mind in the selection of 
cross ties, not only to keep in view the selection of such timber as is 
rnlculated to insure the longest life, but due consideration should be 
g iven to the pa rticular kind tha t will best hold the spike ; and for this 
reason , the white oak possesses advantages that should merit its con­
siderati on. 

The size should never be less than 5 X 8 ins. for rail fifty-six 
pounds a nd over , a nd if la id as closely as good tamping will permit-;­
say twenty-se ven inches from centers-will materially strengthen the 
roadbed and assist in holding up the joints. 

Fo r joints whe re wide joint chairs are adopted, one tie of suffi­
cient wid th is prefe rable, as it is impossible to insure good tamping 
where two small ties a re used a t the joints. 

If the above size is dec reased, it should be in thickness rather 
than in width , to insure the tie from splitting, which is often caused 
by the spike being driven t oo close to the edge. 

Fourth.-RAII .. 
I n the selection of the rail depends largely the success of perfect 

construction ; a nd a road, whether built for speculative purposes or as 
a permanent investment by the projectors, should not be slighted in 
this respect. 

The requireme nts of a rail for electric traction are strength, joint 
connections, durability. In some localities there are municipal 
require ments specifying what the head of the rail shall be, 

For strength we rely chiefly on the weight of the rail, and the 
thickness a nd depth of the web. 

For joint connections, tha t rail which affords the best method of 

keeping both ends of the ra il in perfect alignment is the best, and as 
the girder rail possesses peculia r advantages in this respect, its almost 
universal adoption is due to that fact, 

For du rability we depend on the height of the head of the rail at 
the gauge line over the lower flange, and the quality of the metal. The 
former is in variably considered by the purchaser, but your committee 
is not a ware of a s ingle insta nce in which the qua;ity of the metal has 
been speci fie d, othe r than the mere mention of whether the same shall 

be of iron or ste el. 
In form er years, when the old style stringer construction was in 

vogue , when a g ood stringer and cross tie would outlast two or more 
flat rails, iron was chiefly used, owing to its higher market value as 
scrap. In the construction of an electric railway, where the girder sys­
te m has superseded the fl a t rail, steel is more extensively, if not 
exclusively e m ployed ; therefore , when we have closed our contract, 
having d uly s pecified steel, we feel assured that the best possible 
rail has been provided for. 

That there is a very g reat variance in the mixture of the metal be­
fo re being rolled, is beyond contradiction. That there is also a differ­
ence of o pinion a mong the various manufacturers as to the limit of 
percentage of carb on and other elements, particularly carb::m, to be 
e mployed in a ttaining the most satisfactory results as to wearing quali­
ties of the head of the rail, and yet prevent brittleness, is attested by 
replies to communications on this subject from a number of inquiries; 
and whilst the matter is of sufficient importance to warrant its intro­
duction in this report, yet we do not deem it advisable from the data 
now before us, t o assume what constitutes the best composition for a 
rail. There a re other ele ments to be considered besides carbon, as 
witnessed in the re port of Dr. C. B. Dudley, from the proceedings of 
the New York meeting of the Iron and Steel Institute , October, 1890, 
a synopsis of which is herewith given, as follows: 

"My own criticism of this work, after the lapse of ten years, and 
a ft er all the discussion which followed the publication of the papers 
above mentioned , may , perha ps, be fairly summed up in four 
conclusions : 

" r. If I had the work to d o again, I would certainly determine 
t he sulphur in the rails, s ince a)l our studie~ during _ the _past te!1 Y;ars 
on the influence of sulphur, point strongly m the d1rect10n of 1_nd1c~t­
ing that the sulphur has an important influence on steel, especially m 
its effect on the carbon. 

" 2. The influence of silicon, and especially its influence from the 
metallurgical standpoint, seems to be much better understood now 
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than at the time when these s tudies were begun , a nd if a n idea l for­
mula, representing our views as to the best possible composition fo r 
steel rails, was to be mad e at the present time, the s ilicon limit would 
be raised somewhat, possibly in the favorite figure of Mr. Standbe rg , 
namely, o. to per cent. 

" 3. lt is possible that in the first pape r published, the influence o f 
the chemical composition on what is commonly known as crushin g or 
disintegration of rails in the track was made more prominent than the 
facts would warrant. More mature or riper studies would see m to 
indicate that disintegration or crushing of steel is largely a resulta nt of 
lack of soundness in the ingot, and is more m echanica l than clumica l, 
except in so far as chemistry may be responsible for the soundness of 
the ingot. However, upon this point of sound ingots , we have see n 
little reason to modify the views held for some time, that time is mo re 
important in securing sound ingots-especially time and certain critical 
parts of the process-than any other single ele ment. If our views a re 
correct, sound ingots, with consequently sound rails, can be made from 
steel of varying composition, provided time is allowed at the right 
points in the process, and the claim that high manganese and high ca r­
bon are essential to secure sound ingots is, in our judgment, not well 
founded, provided that time enough is allowed to make the steel 
properly. 

"4. In all our later studies on the wear of metal, we have, as far 
as possible, avoided a method of deciding which metal is best which 
attempts to give what may be called absolute reuslts. 

" Especially has it been hoped that some methods of chemical 
analysis would be devised which would enable us to determine, not 
only the total amount of carbon, phosphorus, silicon, manganese, sul. 
phur, etc., in these various steels, but also how these substances were 
combined. For example, does the phosphorus in any given rail exist 
as phosphide, or partly as phosphate, or both? Is the silicon simply 
alloyed, or chemically combined with the iron? Does the carbon all 
appear as strength carbon, or is some of it graphitic, or combined with 
the iron in such a way as to form a crystalline body wlziclz adds nothing 
to tlie strength ?" 

One of the largest steam railroad companies in this country, 
whose extensive testing laboratories enable them to thoroughly test all 
material purchased in the construction and operation of their railway, 
require that all steel rails furnished them shall be subject to specifica­
tions adopted by said company. Surely, if experience has taught them 
the wisdom of this precaution, where their rail is entirely above 
ground, and therefore more cheaply replaced than that of street rail­
ways, would it not be advisable for us to pause and reflect on this sub­
ject? 

A copy of the specifications adopted by the company referred to is 
as follows: 

SPECIFICATIONS FOR STEEL RAILS. 

As it is the desire of the -------- Railroad Company to 
have on the roads under their control none but first class tracks in 
every respect, and as the rails laid down in these tracks form an im­
portant part in the achievement of this result, the ------- Rail­
road Company have found it necessary to make certain demands in 
regard to the manufacture of their steel rails, with which the different 
rolling mills and rail inspectors will be required to comply. 

r. The steel used for rails shall be made in accordance with the 
"pneumatic" or "the open-hearth" process, and contain not less than 
thirty nor more than fifty one-hundredths of I per cent. of carbon. 

2. The result of the carbon test of each charge, of which the rail­
road company is to receive rails, and of which an official record is kept 
at each mill, is to be exhibited to the rail inspector. 

3. A test bar, three-quarters of an inch wide, and about ten inches 
long, to be taken from the web of a rail made from each charge, is to 
be furnished to the railroad company's inspector, for use in making 
analysis and test of the steel whenever required. 

4. The number of the charge and place and year of manufacture 
shall be marked in plain figures and letters on the side of the web of 
each rail. , 

5. The weight of rails shall be kept as near to standard weights 
adopted by the railroad as it is practicable to do so. 

6. The sections of the rails shall correspond with the respective 
templates, showing the shape and dimensions of the different rails 
adopted as standard as near as practicable, after complying with section 
5. 

j. The space between the web of the rails and template represent­
ing the splice bar shall not be less than one-quarter of an inch, nor 
more than three-eighths of an inch. 

8. Circular holes one inch in diameter shall be dri!led through the 
web in the center thereof, at equal distances from the upper surface of 
the flange, and lower surface of the head, and one and one fifteen-six­
teenths inches from the end of the rail to the center of the first hole, 
and of five inches from the center of the first hole to the center of the 
second hole, and of six inches from the center of the second hole to 
the center of the third hole. 

9. The lengths of rails at sixty degrees Fahrenheit shall be kept with­
in one-quarter of an inch of the standard lengths, which are thirty feet, 
twenty-seven and one-half feet, and twenty-five feet. When specially 
mentioned in the contract, and not otherwise, Io per cent. of rails of 
shorter lengths, and s per cent. of second-class rails will be accepted. 

IO. The rough edges produced at the ends of the rails by the saw 
shall be well trimmed off and filed. 

II. All rails are to be straightened, in order to insure a perfectly 
straight track. 

12, T111,; CAUSES FOR A TEMPORARY lb:Jr~CTION 01' TIIK RAILS 
AR I•:-

I. Crooked rails. 
2. Im perfect ends, which, after being cut off, would give a 

pe rfect rai l of o ne of the standard short lengths. 
3. Missing test reports. 
4. A varia t ion of mo re than one-quarter of an inch from the 

s tanda rd lengths. 
13. Ttrn C AUSES FOR A PERMANENT REJECTION OF A RAIi., AS A 

FIRST - C LASS RAIL AR t•:-
I . A bad tes t re port , sho wing a deficie ncy or excess of carbon. 
2 . The presence o f a fl a w of one-quarter of an inch in depth 

in any pa rt o f the ra il. 
3. A greater va riation between the rail and splice-bar than is 

allowed in paragraph No. 6. 
4. The presence of such o ther imperfections as may involve a 

possibility of the rail break ing in the track. 
By o rd er of the Ge nera l Manager, 

........................ Chief Engineer. 

The subject relative to the quantity of the various elements enter­
ing into the manufacture of steel, which shall p rod uce the rai l calcu­
lated to give the most wear. and yet avo id brittleness, is one in wh ich 
there is a great divergence of opinion, a nd the most expressive method 
of summing up the numerous replies received, is, that it appears to be 
a case wherein "doctors disagree." 

The rail over which electric motors are operated through thoroug h­
fares in various cities throughout the country is certainly subject to as 
much, if not more wear, than that of many of the trunk lines; a nd as 
we have patterned closely after their method of construction, we may 
perhaps profit by following their example in other details. 

Of the various forms of the head, the center bearing rail is the 
most desirable, because, with a lower tram on each side, the head is 
kept free from dirt, and, consequently, offers less resistance to the car 
wheels. 

In many localities the use of this form of head is prohibited. This 
was at a period, however, when cars were operated by animal traction, 
when at least 75 per cent. of all vehicle traffic along streets where cars 
were run were accustomed to use the track. If there ever was any 
valid objection from this source, the introduction of rapid transit has 
certainly overcome it ; for drivers of vehicles generally shun the 
tracks of roads operated by rapid transit. The public now demand 
that the quickest possible time be made in transporting them to and 
from their homes and places of business, and where once the unruly 
teamster held sway for blocks at a time, ahead of a slow going horse 
car and patient passengers, he is now compelled by the change of 
motive power and a strong public sentiment, to keep to the right as the 
law directs, and the public demand. Passengers now figure on the 
exact time required to reach their destination, whereas under the old 
order of transportation, the street car ride was looked upon as a neces­
sity only for the convenience it afforded. What is, therefore, of most 
service to the railway company, is likewise beneficial to the public ; 
and your committee would earnestly recommend that in commnnities 
where objection is made to the use of the center bearing rail, that the 
authorities be asked to give the subject careful consideration, at least 
for a comparative test. We claim that it does not impede vehicle 
traffic, nor would it be objected to by owners and drivers of vehiclei, 
when properly laid, to the extent of prohibiting its ad option. 

Next to the center bearing form of head, the side bearing head is 
by far the most desirable, from the operator's standpoint; for the only 
other form made, of the girder type, is that with a groove, instead of a 
lower flange. The latter form of head is suitable only for curves and 
crossovers, when rolled with a wide groove, and should never be 
adopted for straight track, owing to the tendency of the groove to hold 
dirt, snow and ice. 

In the selection of a girder rail of any form of head, and more 
particularly the style known as side bearing, it would be well to 
remember that the rail having the widest base offers the greatest 
resistance to turn over ; and care should, therefore, be exercised in the 
selection of the rail, to secure the widest possible foot. This sub­
ject requires no argument to demonstrate its necessity, and your co m­
mittee, knowing the desire of various manufacturers of rails not only 
to keep abreast of our wants, but who are constantly employed at 
large expense in devising new and perfecting existing styles , wou ld 
urgently advise enlarging the rolls at the base of the rail, in order that 
the same shall at least equal in width the combined width of the tread 
and lower flange. 

Fifth.-CHAIRS. 
The less number of parts about the construction of a roadbed the 

more economically it is laid and maintained, and the use of a chair, the 
only purpose of which is to provide for the required height to the top 
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of the rail for paving purposes, is not recommended. It is much better 
to st:cure this height by the adoption of a rail having a higher web, thus 
enabling the rail to be spiked directly to the cross tie by means of a tie 
plate, which tie plate should be provided with a brace extending upwards 
to the bottom of the outer head of the rail to prevent the rail from tu rn­
ing. Where~ plain tie plate is adopted, a cast iron brace should be 
spiked to each tie. No girder rail should be laid without making pro­
vision to prevent it from tipping, and the above plan, being more eco­
nomical than the use of a tie rod, is preferable, as its bearing a t the 
upper portions of the rail is more serviceable in checking the strain 
than a tie rod secured through the web of the rail. 

If chairs are required, care should be exercised in selecting such as 
will insure the greatest possible bearing on the tie, and such only as 
will not spring under heavy loads. A chair with a narrow base is apt 
to cut into the cross tie, and in time work loose or cause the rail to 
cant. All intermediate chairs should be provided with a brace extend­
ing well up under the outer head of rail, which is the best safeguard 
against the rail turning or canting. 

Sixth.-JoINT SUPPORTS. 

There are a large number of joint supports now in the market a nd 
in use, some of which are offered by the manufacturers of rail , a nd 
some devised and manufactured by others, and it would be u nfair to 
dwell on the merits of those of any particular manufactu rer ; but your 
committee would very urgently recommend the adoption only of such 
joint supports as are of sufficient length to cover at least two ties, but 
we consider such as secure a bearing on three t ies preferable. T he 
holes in the web of the rail should not be less than one inch in diame­
ter, to admit the use of a bolt having a large size nu t, which should be 
tightly secured by the use of a hammer and wrench. A six hole fish­
plate of sufficient height to reach from the foot of the rail to the botto m 
of the head, twenty-six inches or over in length , securely fas tened with 
large size bolts, is considered by many who have used the same to be 
superior to all other joint fastenings. 

We must bear in mind that cars, as now ope rated by electricity, a re 
not only heavier than horse cars, but are operated at a much higher 
rate ot speed, and require the most thorough construction. T he 
slightest spring or looseness, will gradually resu lt in a low joint , which 
if not soon attended to will ruin the end of the rai l beyond re pa ir. I t 
would, therefore, be well to relieve the fi shplate of much of this strain , 
by providing a support fo r the bottom of the rail extend ing over t wo or 
more cross ties. 

The rails, when laid in hot weather, may be closely joined , but if 
laid in low temperature, proper a llowance should be made for expan ­
sion. 

There exists among railway managers a difference o f opinion as to 
the choice between a supported or suspended joint. Yonr committee, 
however, earnestly recommends the supported joint , with a support for 
the bottom of the rail extending to the ad jacent ties, a nd d oes not dee m 
it advisable to adopt the s~spended joint construction, unless the joint 
support has a firm bearing on the adjacent ties. T here a re a number 
of surh joint chairs of various manufacture now in use, wh ich , your 
committee is reliably infor med, are g iving en ti re satisfactio n. 

There is also a diversity of opinion as to the location of rail joints 
with respect to each other, and on this subject we do not hesitate to 
take a firm stand in support of the joints being laid d irectly opposite 
each other, when constructed fo r electric t raction, as the tende ncy 
where laid with broken joints is to cause the car to sway sideways , par­
ticularly at a high rate of speed, if the joints are not kept extremely 
perfect. 

The former plan renders it also more economica l to repair joints , 
especially in paved streets. 

Sevmth.-PAVING. 

In the construction of a perfect street rai lway this item , whilst it 
comes last, is by no means least, and in many instances solves the 
problem of economic management in electric tract ion ; fo r with un­
paved and poorly maintained streets it is impossible to build any t rack 
that will be entirely non-obstructive, for not only does it impede ve­
hicle traffic and cause untold annoyances to railway managers and pas­
sengers alike, but it also offers a very great resistance to the operatio n 
of cars by reason of the constant accumulation of dirt and dust on the 
rail. It is, therefore, essential to the property owner fronting on the 
street, the railway company and the general public alike, that the street 
be constructed of the very best known material. Of course, paved 
streets are preferable, not only because they permit of a uniform leve l 
with the track, but add largely in holding the latter to gauge, a nd in 
protecting it from being constantly cut alongside by vehicles ; and be-

ing much mo re free from dust a nd d irt, it a lso effe cts a la rge saving in 
current required for the o pera ti on of cars. 

Of the va ri ous ki nds of paving now in use, the following are chiefly 
adopted, a nd about in the order which they are named : Granite, tel­
ford, asphaltum , wood a nd brick. The former being by far the most 
durable, cheapest mainta ined, a nd least expensive to remove and re­
place , fo r the necessary track r epairs , justifies the adoption of the same 
over tha t of asphaltum, wood or brick , and warrants the additional first 
cost , which accounts for its almost general adoption by street railway 
companies where paving is required , a nd by municipal authorities on 
streets where ra ilway tracks exist, or are contemplated. In some lo­
calities the aspha ltu m paving is ad opted on streets where railway 
t racks a re la id ; but owing to the tendency of vehicular traffic to wear 
ruts a longside of the ra il, and the spring of the rail to loosen the paving 
matrrial, tog ether with the increased cost of repairing the same, it is 
not as favorably considered, for track paving, as some oi the other 
syste ms. 

T o overcome the first na med objection in some localities where 
this paving is adopted, a d ouhle row of granite blocks is laid, adjoining 
the ra il, which a lso provides fo r the vibration of the rail, and renders 
it more accessible to g et at the found ation of the roadbed for necessary 
repai rs. 

Te lford paving is la id by placing stone, known by quarrymen as 
rip-rap , as close together as the same can be laid, and filling the inter­
stices with macada m, or broken stone, which is laid for a depth of 
abou t three inches over the rip-rap, all of which is thoroughly rolled 
and covered with a thin coating of sand a nd gravel. This system of 
paving, if it can be desig na ted by that name, is, however, not suitable 
for thoroug hfares subj ected to heavy vehicular traffic, and should only 
be ado pted for street ra ilway tracks on suburban divisions, where, 
o wing to its cheapness, it is quite extensively adopted. 

The first cost o f paving a street is always the greatest obstacle to 
ove rcome, owing to the necessity of providing a suitable sub-founda· 
t ion. T his once done , the street is maintained in good repair by simply 
re newing the upper roadway, a nd on account of its cheapness in some 
loca lities, as compared to 0 ther paving material, wood is quite exten· 
sive ly employed ; b ut on account of its perisha bleness, caused by wear 
fro m heavy vehicular tra ffi c a nd d ecay, caused by atmospheric changes, 
a nd the further fac t that, o wing to the expansion of the wood when 
absorbed with mo isture , the blocks bulge upward in places, and in 
some instances have caused the closing of slots in cable railways, and 
the b reakage of various portions of the running gear of both cable and 
elect ric cars , this system is not so generally adopted. 

Brick in any fo rm, made of clay or other material, has thus far not 
stood the test of ve hicula r t raffic to warrant its adoption in any climate, 
either b y ra ilwa y compa nies or municipalities, and should, therefore, 
be g iven a m ost thorough t rial before it is extensively used. 

With girder ra il construction, it is advisable to fill in the web of 
the rail with moist clay just before paving, in order to prevent the 
paving blocks fro m working loose, caused by the sand surrounding the 
same filling up th e said space, thus leaving the blocks unprotected, 
a nd tending to cause the row of blocks adjacent to the track to settle 
unevenly. In so me localities an iron frame is constructed at each 
joint fo r the purpose of providing for repairs t o the same without dis­
turbing the paving, but with the late g irder ra il joint construction, 
ties well ta mped and bolts securely fastened, the necessity for such 
construction does not exist. 

E ight h-UNDERGROUND WIRING. 

This subject is one tha t is usually entrusted to the contractor 
securing the e lectrical equipment, and by him sometimes sub-let 
tog ether with the overhead line work. As all this work is under· 
g round, out of sight, and with paved streets made inaccessible without 
incurring la rge expense to repair and renew, the most practical method 
of workmanship and material should be adopted. 

The object to be accomplished is to form a perfect connection 
from each rail along the road to the poles of the generator at the 
power house, the ground wire being connected to the negative poles, 
and the overhead wire to the positive poles of the machine ; although 
we have read of the reverse being the rule on some lines, but, as the 
matter is foreign to the subject now under consideration, we will not 
further digress therefrom. 

A large size insula ted copper wire is generally adopted to form 
the connection between the generators and such points along the track 
as it is deemed advisable t o reach . The return circuit-for by that 
name it is kn own-may be completed, either by connecting said wire to 
the rail, or to a supplementary wire extending the entire distance of 
the track. The latter is in a ll cases recommended, and should invari-
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ably be of soft copper wire, not s maller in size than No. o. In 
either event , however, all rail joints should be bondeJ with a soft 
copper wire not less in size than No. 6, and if the supplemc>ntary wire 
is laid, a connection thereto should be made to, a t least, every fifth rail ; 
and it will also be of great advantage as a sa(eguard against any pos ­
sible break in the circuit, to connect both sides of the track with a No. 
6 wire, and if a double track, to cross to the opposite track, a nd to the 
supplementary wire in said track, at least every 1 ,ooo ft. 

We have heard o f instances being cited where copper wire laid 
underground was more susceptible to electrolysis than that of galvan­
ized iron or s teel ; but, after a thorough t rial of upwards of three years, 
during which time we have used both, the conclusion reached is, that 
copper being not only a better conductor, but less liable to corrode and 
break, is, therefore, the best wire to use for underground work. Gal­
vanized soft steel, or iron wire, used for this purpose, has not proved 
durable, and we have found the same to be en tirely eaten away by 
electrolysis where it had come in contact with the cross tie, and in 
perfect condition elsewhere. 

The only theory we can advance for thi s is, that a chemical action 
takes place between the gases of the earth, precipitated by the sap 
contained in the timber and salt water, the latter from the use of salt 
for the purpose of melting snow and ice; a lthough such results have 
not been noticeable in the use of copper wire. In add ition to cross 
wiring, as above mentioned, as a precautionary matter , to insure a 
complete circuit, it will he found advantageous to the economical 
operation of an electrical railway, to excavate or bore in the earth, to a 
sufficient depth, to secure continual moisture, and whilst iron is usually 
adopted, owing to its cheapness , yet we believe the use of copper will, 
in time, prove the most economical metal to adopt for this purpose­
for we beg leave to repeat : " The best is none too good." 

Where such grounds are located, care sh0uld be taken to make the 
best possible connection to the supplementary wire and the track. 

By a careful examination of the ampere meter at the power house, 
during dry weather, compared with that of rainy weather, it will be 
noticed that there is a marked decrease in the amount of current used. 
in favor of the latter ; hence it follows that the more connections to 
the rail and the opposite poles of the generator, with the moist earth, 
the more economically is the system operated. It must also be re­
membered that the increased saving in wet weather, over that of dry 
weather, is not attributable to the increased moisture of the earth 
alone, but to the fact that the dust and dirt, which readily finds lodg­
ment on the rail, is washed off, and many roads now in operation by 
electricity have found the use of a car equipped with a tank having one 
down spout, about five eighths of an inch in diameter, on each side, so 
arranged as to permit a stream to flow over the head of each rail, most 
advantageous. These down spouts should be located as near the whee l 
as possible, in order to insure the same being directly over the rail at 
all curves, as well as the straight track. 

In c:onclusion, we have only to say, as to the construction of" A 
Model Electric Street Railway Roadbed and Underground Wiring," its 
succc>ssful accomplishment will involve the comparison and investiga­
tion of a wide range of personal experiences, coupled with the patient 
study of those engaged in the manufacture of rail and track supplies, 
who are constantly endeavoring at great expense to improve the mate­
rial and method of construction. 

Report on "A Perfect Overhead Electric 
Construction." 

BY CHARLES H. SMITH, COMMITTEE. 

Gentlemen :-The president has appointed me a committee on "A 
Perfect Overhead Electric Construction." 

In thus selecting me to prepare a paper on this subject, he evi­
dently intended to pay a passing compliment to my imaginative or 
inventive powers. He asks me to describe something that does not 
exist, something that I have never seen, although I have searched 
diligently for it. I can, therefore, give only my ideas of how an elec­
tric overhead line should be constructed, based upon facts and infor­
mation derived from personal experience and observation. 

Iron or steel poles have proved to be the most desirable. I would 
therefore .recommend the following: The poles to be of tubular iron, 
thirty-two feet in length, and made in three sections, in the usual way. 
The lower section should be at least seven inches in diameter, and the 
other two sections six inches and five inches, respectively. The poles 
should be set in concrete, and at least six fe~t in the ground, and 
should not be more than 125 ft. apart. The top of the pole should 

have about 2 per cent. of rake ,iway from the curb, ancl should be fitted 
with a suitable pole cla mp, so tha t the span wire can be easily adjusted 
to the required height, which should be twenty-two feet above the 
track. On top o r the po le should be a malleable iron cross arm to 
carry t·he feed e r wires, and guard wire spans. This cross arm should 
be insulated from the pole by means of a wooden plug inserted in the 
top of the pole . The inse rti on of the joi nts of the pole should be at 
least eighteen inches , and the joints should be made solid throughout 
their entire length by means of shims, or o ther contrivances. 

If these joints are not properly made, the poles will not stand the 
strain. For curves, or extra s train, the re should be large r poles of the 
same make. 

Span wires should be of No. 4 "B. W . G." silicon bronze wire, 
and should be fastened to pole clamps by mea ns of insulated turn­
buckles. Great care should be ta ken in insulating these t urnbuckles 
from the poles. 

All well built lines should be sectio nal, and the troll ey wire shou ld 
not be of too great a size, as it would then call fo r clumsy supports. 
As it is not the main current wire, it can be of a smalle r size . I would, 
therefore, recommend No. 4 B. W. G. s ilicon bronze wire, which 
affords sufficient carrying capacity, and has great strength and d u ra­
bility. 

Sections should not be of a greater length than two miles, and 
should be separated by trolley breakers, of which there are now a 
number of good ones in the market. In cities and villages, where 
there is great liability of fires, it would be advisable to put trolley 
breakers at shorter intervals. Trolley wire hangers and pull-off 
brackets should be of the lightest make possible, and still have the re­
quired streng th and the very best insulation. There is a variety of 
such hangers and brackets now in the market. 

As it is important to have as small a num':>er of joints as possible 
in the trolley wire, it should be put up in mile lengths, and twisted 
splice joints should be made, and brass cone-shaped tubes slipped over 
the wire before the splice is made. After completing the splice, the 
larger ends of the tubes should be brought together over the splice and 
a little solder dropped through a small hole made in the tubes for that 
purpose, in ordc>r to keep the joint in place. 

Overhead switches, or switch pans, should be avodied if possible, 
as they become a source of great annoyance. I would strongly rec­
ommend a double trolley wire for a single track road. 

Great care should be taken in erecting the guard wire spans. They 
should be properly insulated from the cross arm by means of a strain 
insulator, or something equally good, and should be of at least No. 
6 best galvanized iron wire. There should be two guard wires over 
each trolley wire, at least three feet apart and four feet above the trolley 
wire. This guard wire must be well insulated from the guard spans; 
in case of other wires falling, this would be of great importance. 

Pull-off and anchor guy wires, or other wires for the same pur­
pose, must be of the very best material, and of at least No. 8 galvan­
ized iron wire. 

Feed-in taps must not be more than five poles apart, and should 
take the place of the trolley span wire at that point. They should be 
of at least No. o insulated wire. 

The trolley wire being sectional, it is neceosary to run a feeder 
wire to each section. I would therefore recommend that the feeder 
wire be at least 30 per cent. larger than the occasion demands. It 
will be found· that this is money well invested. The insulation on the 
feeder wire should be the best that can be procured, and I would advise 
using locust or iron pins with mica insulators or something equally 
good, for the> purpose of fastening the feeder wire to each pole, and 
great care must be taken to protect it from trees and other obstructions. 

A cut-out box should be located on the pole of each trolley breaker, 
and should not carry a fuse. It should have the same wire running 
through it as there is on the outside. The fuses should be at the sta­
tion, with ampere meter and cut-out switch for each section; then, in 
case of trouble on any section , the location can be easily seen, and that 
section cut ou t, if necessary, until repaired. 

Lightning arresters are of great importance on the line, and I 
would strongly recommend using them at least every I .ooo ft. They 
can easily be attached to the poles, and can be protected by means of 
a box. 

In conclusion, I would say that no matter what expense is incurred 
for material, or care used in constructing, a good line cannot be insured 
without a thorough daily inspection. 

It is to be ho ped that in the near future a perfect overhead electric 
construction will be realized in some of our large cities, for the ex­
ample or fact will be of much more value and interest than any paper 
on the subject. 
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Report on "Economy of Machine Shops for Elcc= obstructed (so the public say) our highways with a multiplicity of 
wires. tric Street Railways." 

BY J, H. BICKFORD, COMMITTEE, 

Gmtlemen:-It is with some hesitation that I present this paper. 
Everyone here is well aware that it is a subject on which only a very 
meagre amount of practical information can be gathered. The evolu­
tion of the electric motor has been so rapid that no de finite methods 
have yet been established for its care and maintenance. There is g reat 
lack of uniformity in the operation of roads, and one can find hardly 
two which are following the same course as regards repairs and 
renewals to motor equipment. 

Theoretically, it seems but a simple matter to prescribe rules by 
which this part of the work can be governed, but such will not find 
favor with the majority of the membership of this Association. 
Practical information is what we want. Street railway men are prac­
tical; they have gained their knowledge by long years of experience, 
and have come to believe that practice is the most reliable guide to 
follow, and that true theory becomes so only after having been verified 
by practice. As I have just said, there is a ve ry small amount of prac­
tical data from which to deduce rules, therefore it becomes necessary, 
to a certain extent, to present the subject both ways; first , by looking 
at what seems to be reasonable, by means of which we will arrive at 
certain conclusions: second, by presenting such practical knowledge as 
I have been able to gather. 

It would hardly be fair for me to give an account of only what we 
have done on the roads with which I am connected, and recommend 
only our methods, as a guide to others; therefore I have taken the 
means to gather from other roads as much data as possible, and this, 
together with my own experience, forms the basis of what is to follow. 

The one thing to prove is, whether there is economy in maintain· 
ing a machine shop when there are so many manufacturing and supply 
companies which can furnish us with every conceivable thing we want 
(and many more we don't want) at short notice; and the local machinist 
stands ready to do our work at a price varying from fifty to seventy­
five cents per hour for first class workmen (and double price for appren­
tices). 

"Economy is wealth," so we are taugh t, but the expounder of this 
doctrine forgets to point out the particular method of economy which 
paves the way to fortune. Sometimes extravagance masquerades as 
economy. This is especially true when one buys cheap goods to place 
upon a street railway. Economy has two sides, with the transaction 
between. At first thought one be lieves that true economy consists in 
saving all you can at the beginning of the transaction. While this may 
be, and undoubtedly is, a good rule to pursue, yet in the majority of 
cases true economy consists in the elimination of all elements of weak­
ness, and the providing of such apparatus as will give the best service 
with the least amount of repai rs. Now, such apparatus cannot always 
be gotten cheaply, neither can it be well taken care of afterward with­
out the proper means for so doi ng, which also should be considered as 
part and parcel of the transaction. 

After having bought the best apparatus, we must provide means to 
take care of and repair it, and the first thing to do is to provide com­
petent help. On this last point hangs the key to success. Heretofore 
on our horse lines, economy has been practised in its severest sense, 
and now when we change from animal to mechanical power, it is hard 
to break away from the old methods and broaden out to the extent 
which is necessary to properly conduct the affairs of a well equipped 
electric system. 

Outside of conductors, drivers and subordinate o fficers, the help on 
a horse line can be of a class which does not command a high rate of 
wages. Stablemen and trackmen are, as a general thing, employed 
for their muscle; therefore , I am not far from the truth when I say 
that previous to the introduction of electricity, our street railroads 
were conducted with inexpensive help, and we have come to look upon 
this method as the only truly economical one. I do not present this 
as a criticism, only as a comparison. It was not necessary to employ 
high priced men; the class of work did not demand it: therefore, there 
is no censure due the management, nor can we say that this view of 
economy was not correct. 

Let us look for a moment at the change which has taken place in 
the last five years, and, if possible, discern whether acc.:ording to good 
reasoning it is wise to pursue the long established methods of which I 
have just spoken. We have equipped our cars with delicate machinery, 
and have put complicated mechanism in our power stations, and have 

What shall we do now? Still employ the same class of help? Is 
it wise to place this apparatus in the hands of men who do not under­
stand the first law of mechanics? No, emphatically, no; it would be 
the height of folly, yet I am sorry to say that such was the case with 
some of our roads in the early days of electrics. The laboring man is 
all right in his place, and is a necessary adjunct to a railroad, but until 
he educates himself to the level of the mechanic, he should not be 
allowed to handle, much less repair, the delicate mechanism of an 
electric motor. Heretofore, then, we have been dealing with muscle, 
now we must have brains ; hence we must turn our attention to the 
mechanic and the engineer. Let us take one step more and look at 
the mechanic, and see if we should discriminate between men of this 
calling. We have two classes of mechanics; the thoroughly skilled 
class and the partially skilled class, the latter more commonly called 
handy men. 

You have heard the old adage," Jack of all trades and good at 
none," and do you not think that there is a grain of truth in it? How­
ever, there are exceptions in this class; some men are born mechanics, 
and could they have had the proper training, would have become even 
more skilled than their brethren of the other class. Such men are 
worth employing for some purposes, but the man who can, in his own 
estimation, do anything from the building of a motor to the framing of 
a house, seldom proves to be capable of doing either and the electric 
road is better off without him. He never gains in knowledge, because 
he is satisfied in his own mind that he knows it all now. Therefore, I 
say, we must look still higher for a class of men to care for and repair 
our electric machinery, and in doing so can only fall back upon the 
skilled mechanic. By the term '' skilled mechanic" I do not necessa­
rily mean a machinist. We have many kinds of mechanics; I mean a 
man'who has learned a trade-has mastered some particular branch of 
the business, and applied himself to that exclusively. An armature 
winder is a skilled mechanic ; so is a first class lineman ; that is his 
trade, he has mastered it and knows every condition that enters into 
it ; the same with the machinist and the carpenter. Hence, I say 
again, these are the men we must employ if we want to run our roads 
properly and economically, and right here we see, as Hated a moment 
ago, that true economy does not consist on what we save at the start ; 
it comes on the other end of the transaction ; it is what we save in 
repairs and breakdowns, which can be very materially lessened by the 
employment of the right means. 

Having thus arrived at the conclusion that skilled help is neces­
sary to success, let us look still further into the subject and ascertain 
what else is needed to bring about true economy. Just here is where 
opinion will divide, and is what renders this subject difficult of elucida­
tion. Whether it is economical to maintain an equipment of machin­
ery will still remain a doubt in the minds of many, notwithstanding 
what I may say or what others, more experienced than myself, may 
write upon the subject. Nevertheless, we are all here to get informa­
tion, and as this is brought about by disc.:ussion, perhaps what I am 
about to say will bear fruit later on. 

There is no denying the fact that to do a piece of work of any 
kind properly we must have proper tools; a makeshift in such a case 
only leads to the abominable temporary hitch. We would be much 
bette r off if this word " temporary" and all its modifications were left 
out of the English language. To do a thing half way results in gross 
extravagance in the end. There is no denying this ; we have examples 
of it already on the electric railway. If this be true, what conclusion 
follows, in view of our previous conclusion that we must employ 
the skilled mechanic. Simply that we must provide him with the requi­
site tools and machinery to do the work in a skilled manner. 

Now that we have arrived at this latter conclusion, there is yet 
another step, the last, but by no means the least. It is this : How far 
shall we carry this equipment of the machine shop? Shall we make it 
a manufacturing establishment? There is surely a point here where 
we must draw the line. There is a distinction between repairs and 
renewals, but for all this the question arises whether, if we go so far as 
to establish a shop for repairs, is it best to go a little further and 
manufacture supply parts? It will be useless for me to attempt to 
prove by theoretical reasoning that it is economical to maintain a 
manufacturing establishment, or even an additional equipm.,.ent to that 
required for repairs, therefore I am simply going to present to you a 

few facts. 
In the first place, I wish to call your attention to the methods and 

practices of the steam railroads, It seems to me that we ought, to a 
certain extent, to be guided by these people. They have spent over 
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half a century in probing and sounding thi s matter of re pa irs a nd re­
newals, and even though we may not wish to follow their exa mple in 
some things, it will surely be worth our while to consider what they a re 
doing. We find here what we have arrived at tbrough our conclu­
sions, viz., complete repair shops equipped with all the necessary ma· 
chinery for doing the work in a thorough and economical manner a nd 
manned by competent help ; furth ermore , a thoroughly competent 
master mechanic at the head of the whole. We find them manufactur­
ing a great many supply pa rts, even co mplete cars and locom otives, 
and everything necessary for the ma intenance of the road. 

They have learned by experience tha t it is economical to manufact­
ure in this way. This is shown by their still continuing to do so, and, 
so far as certain repairs are concerned, they know positively that such 
can be done in their own shcps more satisfactorily than in a local ma­
chine shop. Their own men having become familiar with all the re­
quirements of the work, they l<now every condition under which the 
apparatus has to work; consequently the o;uccessful and economical op­
eration of the road, so far as this department is concerned, is assured. 
In some instances it may cost a trifle more to make the article than it 
could be bought for. Suppose it does. If it will give better service 
and wear longer, it is more economical. As I said at the beg inning, 
economy does not always consist in buying a thing cheap. Happily, 
however, in the experience of the steam roads, they have found that it 
costs no more, and in many cases not so much, as to buy of supply 
companies, which is surely a conclusive proof that it is economical to 
maintain shops. 

After viewing the experience of the steam roads, let us turn our 
attention to the substantial practical data which I have gathered from 
the more prominent electric roads. In attempting to write upon this 
subject, I found that in order to present unbiased information it would 
be necessary to gather as much practical knowledge as possible from 
roads other than those with which I am connected, therefore I pre­
pared a list of questions covering the most important points of this 
branch of the business and sent them to over 250 of the more promi­
nent electric street railways, asking them to co-operate with me in the 
preparation of this paper by answering as many of the questions as 
pertained to their respective methods of operation and maintenance of 
line and car equipment. I am sorry to say that I received answers 
from but sixty-six .roads, notwithstanding I prepared the circular so 
that it was only necessary to write yes or no after many of the ques­
tions, besides enclosing stamp and envelope for return. It occurred to 
me that perhaps many thought that this information was for me per­
sonally, or else reasoned that if I was to present this subject I ought to 
know enough about it without their help. However, the sixty-six answers 
which I did receive gave me valuable data to substantiate my own ex­
perience and enable me to write much more intelligently, and I wish to 
extend my thanks to those who did interest themselves in the matter 
sufficiently to give me the information asked for. 

Among these answers received I have found many things to 
strengthen my belief that it is economical to maintain a machine shop, 
not only for repairs but for the manufacture of supply parts. It turns 
out to be a fact that no less than twenty-four roads are maintaining ma­
chine shops, doing all their own repairs and manufacturing many sup­
ply parts. They say, unhesitatingly, that there is economy in so do­
ing. They give as their reasons: First, that they can make better 
material than they can buy ; that they are perfectly familiar with the 
requirements and conditions of the business; they are operating the 
roads and are in a position to know just what is needed, and are better 
able to judge of the strength and durability of the apparatus than those 
who have never been in a similar position. Is not this a natural conse­
quence? 

In presenting this I do not mean to cast a reflection on the earnest 
efforts of my good friends in the manufacturing business, but I must 
say from personal experience that there is much material on the mar­
ket to-day that is not up to the standard. Why? Simply because the 
makers of it do not understand thoroughly the requirements of the 
business. Some may be unscrupulous enough to put goods upon the 
market just for what is in them for awhile, regardless of their sta­
bility ; but I hope that is not the case, for surely we had much rather 
believe to the contrary. 

A second reason given is, that there is a saving of from 25 to 50 
per cent. by manufacturing the majority of parts. 

What further, then, can we say? Is not this, coupled with the 
experience of the steam roads, sufficient to enable us to conclude that 
there must be economy in machine shops for electric street railways? 

I have shown you then, first, by reasoning, and second, by actual 
fact, that this subject must be treated affirmatively; therefore, it will 

be wasting time to dwell lo nger upon it, except, perhaps, to give a few 
examples take n fro m informatio n gathe red, and add a few recommcnda­
atio ns which natu rall y arise fro m a study of the whole. 

I have made a sort of classification of the answers received, and 
the result is as fo llows: 

IO CA RS O R L ESS. 

Received a nswers fro m sixteen roads : Fourteen of these buy all 
supplies and repa ir parts, and have not a machine of a ny kind ; the 
other two have a d rill press, small lathe and blac ksmithing out fit. 

I O T O 20 CA RS. 

Received a nswers fro m thirteen roads : Seven o f these have par­
tially equipped machine shops, do all ordinary repairs , and manufacture 
many parts for renewa ls ; the other six have not a machine of any kind. 

20 T O 30 CARS. 

Received answers from ten roads : Six of these have well equipped 
machine shops, do all repairs, and manufacture most parts for renewals; 
the other four have not a machine of a ny kind. 

30 T O 50 CA R S, 

Received answers from six roads : Of these o ne has not a machine 
of any kind ; one has only a wheel press ; two have a d rill press, lathe 
and blacksmithing outfit ; the other two have full y equipped shops and 
do all repairs and make nearly all supply parts. 

50 O R MOR E CARS. 

Received answers from twelve : Two of these have o nly a d rill 
press, lathe and black~mithing outfit ; nine have co mplete sh ops equip­
ped with machines of all kinds, and manufacture about everything 
necessary to maintain the equipment ; one has a very extensive manu­
facturing establishment, outside of a complete repair shop, and also 
maintains a brass foundry. 

The remaining roads from which I received answers had no definite 
information to give. One or two said that they were getting ready to 
establish shops, and others were undecided what they would do. 

Out of the sixty-six roads heard from, thirty-six were winding 
their own motor armatures and field coils, and the cost of armatures 
varied from $17 the lowest, to $75 the highest; the average was about 
$35, including all material. Fiftei n roads had wood working ma­
chinery, consisting principally of saw table, band sa w. surface planer 
and mortising machine. Seven roads are cutting their gears, but some 
of them find it no cheaper than to buy. They think, however, that the 
work and material are better, and for that reason it pays them. Others 
make all gears and think there is a saving in cost. Eight roads are 
building their cars, while several are rebuilding old cars, but make no 
new ones. 

I will give now a few of the prices for which supply parts are being 
made in the shops of the different roads. These figures are an aver­
age taken from eleven roads which are using Sprague, T-H. and West­
inghouse, double reduction motors. 

Refilling commutator (copper bars) ........... .. .... . .... $18. 50 
Two halves armature bearing, T-H., $ 3. 96, single Sprague. 1. 85 
Two halves axle bearing . ... · · · ·. . . . . . . . . . . . . . . . . . . . . . . . . . 3. 50 
Brush holder......................... ........ .. .... . .... 1.35 
Rocker arm, T-H.,$ 1.00, Sprague ........ .... . .. . . ...... . 3. 00 
Int. shaft (steel),T-H ., $ ro, Sprague .......... . . ....... ... 3.00 
Int. pinion (steel)..... . . .. .. .. ..... .. ...... . . .... . . .. ... . 4.20 
Int. gear. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 88 
Axle gear ......... . ..................... . . . . ... .. , ..... . 5.66 
Armature pinion (steel). . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . 3. 58 
Trolley wheel (brass). . .......... . ... .... . ... . ... . .. ..... 1.06 
Line frog.......... . .................. . . ..... . . .. . ..... . 1. 90 
Clips for line hangers (brass). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
To bore and press on thirty inch wheel. .... . . . . . . . . . . . . . . . .95 

The average price for which roads sell scrap car wheels is $13.65 
per gross ton ; the lowest being $8, and the highest $ 20. 

Some roads have kept no account of cost of making repair parts , 
and therefore could give no prices. It is unnecessary to say that it 
would be wise to do so. 

Being anxious to know, myself, and thinking it might be of bene­
fit to many others, I asked the roads to give an opinion as to which of 
the different types of motors gave them the most trouble. With but 
two exceptions, the single reduction costs less to maintain. 

Nineteen roads are employing an electrical engineer, and four 
have a superintendent and electrical engineer combined. 

In regard to my own experience, I will say simply that it fully 
coincides with the information just presented to you. I have no doubt , 
whatever, that there is economy in maintaining repair shops, and even 
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mrnufacturing supply parts. Of course what will apply to some roads 
will not to others. Some roads are too small to think of its being 
profitable, but m1ny_'others will find it to their advantage if they will 
look at the matter in all its parts. 

I will not attempt to recommend the number and kind of machines 
a road ought to have, as it will depend largely on the number of cars 
they operate, but I have made up a list of machines which I find the 
majority of those having machine shops are using, and should judge 
that it covers those most necessary for the work. 

One 20 in. swing, IO ft. bed, engine lathe. 

One 16 " 6 " 
One 16 " 6 " speed lathe. 
One 24 in. X 24 in. iron planer. 
One No. 3 or No. 4 Universal milling machine. 
One 45 in. upright boring mill. 
One 24 " drill press. 

One 12 " 
One 100 ton hydraulic wheel press. 
One open die bolt cutter and nut tapper. 
One medium size shaper. 
One tool grinder. 
Two forges with power blower. 
One set of emery grinders. 
One grindstone. 
Necessary bench tools and fittings for machines. 
One 10 H. P. motor to run machinery. 
Of course roads with a great number of cars would need to dupli­

cate some of these machines, and add some others not mentioned. 
After having considered this subj ect and shown you what conclu­

s ions have been arrived at, both theoretically and practically, I want to 
add that, in order to make a success of running a machine shop in 
connection with an electric road, it will be necessary to employ an 
electrical engineer. By this I do not mean a handy man, or a man 
who styles himself an electricia n, just because he has had a few months' 
experience in the electrical busine5s, but one who has a theoretical, as 
well as a practical, kno wledge of mechanical and electrical engin­

eering. 
In conclusion, I wish to say that I have endeavored to be as impar­

tial as possible in what I have said, and have tried to present the sub­
ject in a comprehensive manner. I hope that discussion will follow 
the reading of this paper, for although some of us are fully persuaded 
that machine shops are economical, yet, I think, none of us are so 
prejudiced that we could not be convinced, should it be proven to the 
contrary. Let us get at the truth, whatever it is. 

Report on "Relative Cost of Operation of Horse, 
Cable and Electric Roads." 

BY WILLIAM M. RAMSEY, CHAIRMAN OF COMMITTEE, 

Gentlemen:-"The comparative cost of operation of Horse, Cable 
and Electric Railways," is the title of the paper for which your con­

sideration is solicited for the next few minutes. 
The subject is, it is needless to say, a fruitful one, and one on 

which a wordy speaker might discourse by the h our and leave his 
hearers no wiser. Your committee desires to present to you the result 
of its efforts, with only such comments as shall be necessary to its 

clear understanding. 
The work which the committee had to perform was to ascertain 

from leading horse roads, cable roads and electric roads, such informa­
tion regarding the cost of operation of each, as the existing methods 
of accounting in each case made possible. They recognized in the 
early stages of their work that any attempt on their part to shape the 
accounts of the companies to suit the purpose of the committee would 
be fruitless, for reasons which must be obvious to all. A series of 
questio ns was framed comprehending the information desired, and 
with such subdivisions of o perating expenses as it was thought would 
meet with most ready reply. Our experience has proved that the sub­
divisions were well selected, for many of the replies were as full and 
concise as could be desired. 

As to the greatest difficulty encountered-the lack of uniformity 
in methods of keeping accounts-enough has been said at former con­
ventions. The difficulty, however, still exists; and, it might be ob­
served, another difficulty was brought prominently to the notice of the 
committee, that is, the woeful lack of acquaintance with facts, and the 

need of scientific study and research into the economics of one's own 
road. 

Correspondence was opened with every cable road in the United 
States by Mr. Greene, and by myself with the representative electric 
and horse roads. It is with regret that the committee announces that 
the information received from horse roads, for various causes, is 
meagre and unsatisfactory. It was not the intention of the committee 
to pass superficially over the horse roads, as our report would seem to 
indicate. 

Many of the replies sent to the committee were given for the per­
sonal consideration of the committee alone, and not for publication or 
public reference in any way. We have, however, chosen a few of 
the representative roads of each class, and have tabulated the replies 
in such a way that reference can be made to them by number if de­
sired. Names, location, amount of stock and bonds, and other marks 
by which a road might be identified, are necessarily omitted. 

A comparison of the reports from these roads does not reveal the 
characteristics which we should expect to find. We see results which 
are as varied as could be imagined. Why should cable road No. 1, 
earning only eighteen cents per car mile, have within eight cents per 
car mile as mucn to divide among its stockholders as road No. 3, hav­
ing nearly twelve cents per car mile more receipts, Let us refer to the 
reports of these two roads and make a few comparisons. 

The first noticeable difference in the conditions under which the two 
roads operate lies in the fact that road No. I operates daily an average 
of 298 trail or tow cars, while road No. 3 operates only grip cars. Road 
No. I operates r. 54 tow cars for every grip car operated, or a daily 
mileage of 203. 2 for every train of one grip car and I. 54 tow cars to 
every 100 miles made by a train of one grip car only, which road No. 3 
operates. Now if the expense of operating increa5ed directly as the 
mileage, whether made by grip or by tow cars, a direct comparison of 
these two roads would be possible ; but such is not the case. Road No. 
3 is evidently at a disadvantage. The same difficulty occurs in the com­
parison of certain electric roads with one another, 

A very excellent method of correcting this error has been formu­
lated by Dr. Cary T. Hutchinson, and is here presented by his kind per­
mission. It is evident that what is wanted is a formula which will re­
present the ratio of cost per car mile, for any item of expense. 

Dr. Hutchinson's method is as follows : 
Let "t" = No. of miles a train of two cars runs per day. 

'' ''m"= motor car alone runs 
" "a"= cost per train mile for any special item,e. g., cost of fuel. 
" "b~ = cost per motor car mile-the same item. 
" "N" = 2t + m equals" car miles" as ordinarily counted. 
" '· r" = a /b equals ratio of cost per train mile to cost per motor 

car mile for any given item. 
" "c" = cost per car mile, counting trailers same as motor cars. 

This is the figure ordinarily given. 
" ·• C N" = total cost of operating line per day for that item. 

Then at+ bm = C N for any item of expense. 
but a= br 

. •• b (tr+m)= C N 

b=~ 
tr -t- m 

C l 
b= 

a= r b (2) 

t m · f · 1 'I Now N and N, the rat10s o tram and motor to tota mt eage, are 

known. 
Then r must be determined for each item of expense. 
I take for '• r" the following values : 

First.-Maintenance of roadbed and track, r = I. 5 ; although there 
are two cars instead of one, yet the trail car is by no means as hard on 

the rails as is the motor car. 
Suond.-Maintenance of line, - r = I. It is the same whether 

there is o; is not a trail car. 
Third.-Maintenance of power plant,- r = 1.4. Because I have 

found by experience that under average conditions a train requires 
about 1.4 times the power of a motor car, and maintenance should be 
assumed proportional to power developed. 
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T ABLE No. I. 

OPERATING EXPEN S ES, ETC., OF EIGII T CABLE ROADS. 

Rece ipts per T axes, Tolls Maintenance: Average lAverage 
No. of No. of Daily Mileage of Car Mile Fixed Inte rest on -State, 

Grn~ Opec-1 
ating Ex- Maintenan c e of Cable 

No. Grip Cars Trail Cars Grip and Trail including 
operated operated Cars. Mileage of 

daily . daily. Trail Cars. 

Cha rges pe r Funded County a nd 
Car Mile. Debt. Munici pa l 

T axes, except 

penses per of Road-Le d Rope and Un­
derground 
Machinery. 

Car Mi le, and Track. 
exclusive of 

Grip. I Trail. Wa ter T axes. fixed charges. 
- --- --·~ 

l 193 298 So So 18.054 1. 624 r. 069 .555 8.S ro .401 
2 30Yz I 110 127 .... 18.300 4.700 4.200 .500 13. 700 .500 
3 54 . . . . 100 ... . 29.840 5.440 3.200 2.240 16.000 1.9ro 
4 5 6 90 90 15. ro .. ... . . ... .. . .... . 41.000 . ..... 
5 7 I 7 70 70 19. 80 . ..... .659 I.2IO 

I 
. .... . ...... 

7 29 

I 

58 104 ro4 

I 

··· ·· . r.230 

I 

.990 . .... . 6.750 

I 

. ..... 
6 8 5 90.40 ro5.65 .... . . 1.884 r.532 0.352 IO, 71 5 .448 
8 70 70 123.54 123. 54 ...... 6.610 5.700 0.9!0 20.050 .400 

TABLE No. r.-Continued. 

OPERA TING EXPENSES, ETC., OF EIGHT CABLE ROADS. 

Cost of Tran-! 
I Maintenance Maintenance 

Maintenance Cost of Pow- sportation- 1 G I 
of Power of Grips, F I enera Wages of I 

Plant, includ- of Plant Maintenance including 
er- ue., Conductors Expenses _ · Net Ea rn- Conductors K ind of in general. of Rolling water, 011, and M_otor- Salaries, ings per and Grip-

ing repairs inspection waste, and men, hght- Legal Ac- I F uel used . 
to engines, Buildings, Stock. and s hop wages of · d ' 

Car Mile. men per 
etc. 10? an cidents, etc. hour. 

boilers, e t c. work. employes. heating cars, 

I ' 
etc. 

I 
.530 . 132 .594 . 084 ·925 4 . 702 . 756 7 .620 28c . Screenings 
.100 .030 . 300 , 100 I I. 700 6.400 2.000 4.900 I7C . Slack& Nut 
.190 . 580 l .030 .570 l .070 7.450 l .480 8.400 18¾c , Coal. 
... . . ... . . . . . ... ... .. 7.000 3.000 .. ... 17½c, R.0.M. 
... . IO I I .... Io o o .. . .. ..... . . . .. . .... . .... ·· ···. .. . . .. . . .. . . . . . . ..... . .... ..... o o Io I 19½and 20½ . ..... 
.055 II I 0 .480 .263 2. 530 4.984 l.221 ..... 22½c, Petroleum. 
,120 .100 .860 . 540 3.240 9.890 1.900 ..... 22C, Soft Coal. 

TABLE No. 2. 

OPERATING EXPENSES, ETC., OF SEVEN ELECTRIC ROADS . 

I I Receipts Taxes, Gross 
Average Average Operating 
No. of No. of Average Average per Fixed Interest Tolls-State, Expenses Maint e -

Daily Mile- Daily Mile- Car Mile, Charges on County and nance of 
No. Motor Cars Trail Cars age of age of including Funded Municipal, per Car Roadbed operated operated per Mile, exclu-

Motor Cars. Trail Cars. Mileage of Car Mile. Debt. except and Track. daily. daily. Trail Cars. Water Taxes. sive of Fix-
ed Charges. 

--

Cents. Cents. Cents, Cents. Cents: Cents. 
l.'' 39¼ .. . . 127 .. . . 19.360 . ... . . . . .. ...... 9.690 . ... . 
2 ... 17 .. . . 89Yz .... 25.263 7.222 6. 861 - .361 17.974 . 773 
3 ... I 280 5 70 56 

I 

40.280 3.360 l.000 2.360 25.440 2.520 

4 .. · I IO 4 120 120 13.500 g.ooo .. . .. . ..... 9.000 . .... 
5 ... IO .. . . JOO .. . . 15.000 6.400 . . . .. ...... ····· . . .... 
6 ... I 5 .. . . 

I 
96.6 

I 

. . . . 

I 

. ..... 

I 

.. . .. 
I 

..... . ..... 16.000 .IIO 
7 ... 37 .. . . 100 . ... 28 .880 ... .. 2.560 ...... 18.530 2.500 

TABLE No. 2.-Continued. 

OPERATING EXPENSES, ETC., OF SEVEN ELECTRIC ROADS. 

Main ten - M . Main ten- Maintenance 
ance of a 1 n t efn • f of Motors, Cost of T CoSt oft General ex-

p . r a nspor a- enses- Wages of p ance o ance o . . 0 w e r Plant i n Ro 11 i n g ms P e ct 1 0 n 
p 1 ant, re- general, Stock, Car a nd shop . 

pairs on Bui )dings, Bodies work, electn-

ower- t10n-Wage1, Sp 
1 

. Net earn- Conductors 
Fuel, Oil, f C d a anes, . d 

Waste, etc. 0 on uc- Legal, Ac- mgs p_er an 
tors, Motor- cidents, Car M tie. Motormen 

Kind of 
Fuel Used. 

e n g ines, ' cal and 
boilers, etc. etc. Trucks, etc. Mechanical. 

Cents. Cents. Cents. Cents. 

Wages of men, Dis- etc. per hour. 
employes. patchers, etc. 

Cents. Cents. Cents. Cents. 
9.670 

.686 
2.300 
r.720 

.734 
3.000 

Cost 
per ton. 

1.47 
2.02 
1. 21½ 
2 . 00 . .. . 
. ... 

si c, per gal. 
6.20 net ton. 

Mainte -
nance of 

Line work , 
including 

Under-
ground Wir-

ing. 

Cents. . ... 
. 203 
. 720 . .. . 
. . .. 

I .070 
. 520 

Cost 
per ton. 

Lump 3.00, 
3.405 
2.720 

3.301 
3.560 

8.750 
1r.420 

r.500 

1.og1 
2.220 

. 0067 
14.3400 
4.0000 
3.4200 
5.2300 
6.6100 

Cents. 
15 Yz 
24 
22 ¼ 
12¼ 
13 
14 
20¼ 

Slack at r. 90 ; 
W ood 

Lump Coal 
Soft Coal 
Soft Coal 
R. 0. M. 

by the year . 
3.92 

.420 r.230 
.740 

2.360 

2.360 
8.740 
6.900 

.620 
2,210 Slack 

r.25 
1.32 
3.00 
I.21 
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Fourth.-Cost of power. Sixth.-Transportation expenses. 
(a) and (b) fuel and supplies, r = 1.4, as above. 
(c) and (d) attendants, r = I. Because for a good sized plant no 

more men would have to be employed in the power house if all the 
cars hauled trailers ; the force required is not proportional to the out­
put, but is constant within pretty wide limits. 

(a) carmen, r = I. 5 , three men on a train and two on a motor car. 
(b), (c), (d), (e) and (f) may all be bunched at r = 1.25. 

Seventh.-General Expenses. 

r = I. 
Referring again to our table of statistics : 

Fz:fth.-Maintenance of rolling stock. 
(a) and {b) repairs to motors, r = I. 

(c) "cars and trucks, r = 1.25. 
Repairs to trail cars are very much less than to motor cars. 

No. I road expends .925 cent per car mile for the item of cost of 
power, and No. 3 road expends for the same item 1.07 cent and this, 
notwithstanding the fact that road No. 3 only pays $1.21,½ per ton for 
fuel, while road No. I pays $1.47 per ton. 

TABLE SHOWING STATISTICS OF ONE CABLE AND SEVEN ELECTRIC ROADS. 

OPERATING EXPENSES. 

Mileage 
4,750,000 

No. 1. 

By permission of DR. CARY HUTCHINSON. 

Motor miles 
No. a. 

I,345,146 
No. 4. I ,500,000 2,744,000 

No. 6. 
I ,098,000 

No. 7. 
2,725,000 

No. 8. 

Cents % Cents % Cents , % Cents % I Cents % Cents % Cents % Cents ! % 

1. MA1_N_T_E_N_A_N_'_C_E_o_F_R_o_A_D_B_E_D ------ ------i------___ I ______ I ___ ---------------
AND TRACK .................................... 1.040 8.45 2.51 12.66 .•..•................... 1.516 Io.So .505 4.60 

2. MAINTENANCE OF LINE ......... ·.................. .1001 .81 .53 2.67 .145 .204 . .. . . . . .. . . . .515 3.82 .......•.... 
Total. ............. 159 .205 .200 2.10 1.140 9.76 15.33...... .300 2.80, ...... 14.62 ........... . 

3. MAINTENANCE OF POWER 
PLANT: 

(a) Repairs of engines and 
boilers ................................. . .050 

(b) Repairs of dynamos ......•................ .007 . IO 
(c) Miscellaneous repairs ......... . . .................................................... . 

Total ............ , .057 I 

4. COST OF PoWER: 
(a) Fuel ................. . .830 6.75 
(b) Oil, waste, water and 

other supplies.......... .331 4.26 .391 4.12 .200 1.63 .......•..... 412 5.64 
(c)- Wages of engineers and I 

firemen............... .162 2.09 .223 2.35 .700, 5.70 1· •·· • · 

(d) "::rgtett .. ~:~~~~ .. t~~~ ...........................•.....•........ 

. r68 2.35 

Total............. .493 6.35 .614 6.47 1.730 14.08 2.84 14.80 1.255 117.39 
5. MAINTENANCE OF ROLLING 

STOCK: 

I .280 II .901 ..... , , . , ... , , , .. . 

,440 4.10 ................. -. 

. 500 
2.220 

4.65 .. , · · . 
20.65 1.304 8.72 2.83 25.80 

. (a) Repairs on motors, ex-
cept gearing ........... ,...... . .. . . . . .. . . . . .. . . . .905 7.35 ............. 244 3.40 ..•......... 1.402 9.40 ..... ·I· .... . 

(b) Repairs on gearing and 
trolleys ............... 1.040 13.40 1.430 15.10 .234 1.90 2.38 12.00 

( c) Repairs on car bodies and 
trucks................. .435 5.6o .542 5.70 .528 4.30 2.35 12.00 

1 

.315 4.40 
Total. ............ 1.475 19.00 1.972 20.80 1.667 13.55 4.73 24.00 , .559 7.80 1.800 16.80 ......... • ... 715 5.50 

6. TRANSPORTATION EXPENSES 
(a) Wages of Conductors and 

motormen ..................................... 4.56o37.14 6.98 35.30 4.678 65.50 4.650 43.29 4.815 32.00 4.00 36.40 
(b) Wages of starters, switch-

men, track sweepers.etc. 4.330 56.00 4.930 52.00 .485 3.95 ..... • ....... 103 1.43 

(c) ~~:s°~~~ ~~~o~~~:.e.c.t'.:: ................. .I. .... . . 290 2. 35 5.35 

4.80 ..... . 

(d) Oil, waste and other sup-
plies ....................... . 2.693 18.00 ........... . 

(e) Accidents to persons and 
property............. . . . . . . . .007 .01 

(/)Miscellaneous.......... .172 2.05 .215 2.26 .477 3.90 
Total. ........•... 4.502 58.05 5 .145 ...... 6.304 51.30 ....•. 5.200 9· 2 9 

.I00 .93 ... •. • • •• • • • 
5. 265 .... ·.. 7. 508 . . . . . . 5. 62 

7. GENERAL EXPENSES ...... . 
(a) Salaries of officers and 

clerks .................. 437 5.65 .600 6.34 ................. . . 132 1.23 1.051 7".00, .. , ....... . 
(b)Office~xpenses ... _. ....... 132 1.70 .182 1.92 ............ 

1 

•••••• 

(c) Advertising and pnnt1ng .......................................... . .250 2.32 ....................... . 
(d) Legal expenses and dam- I 

ages .....•............. 174 2.25 .240 2.54 ............ 
1

•••••••.••.••.•••. .102 .95 .291 1.95 ........... . 
(e)Insuranceandtaxes ...... 384 4.96 .530 5.60 ...... _........................ .153 1.43 .184 1.23 ..•......... 
(/) Miscellaneous ......................................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 4.90 I .090 7.30 ........... . 

Total. ...........• 1.127 14.55 1.552 16.40 1.402 11.40 2.21 11.2 ............ 1.16o 19.83 2.616 17.48 1.30 11.80 

Grnnd total.. . • . . . . 7 . 756,---;;;;;- 9 . 4831---;;;;;-
1 

"• 301---;;;;;-1 t 9 • 60 ---;;;;;-17 · • 59 I-----;;;;:; I to · 75 ---;;;;;-I'"· gt 5 --;;;;;- " · = ---;;;;;-

Therefore, for 
APPENDED TO DR. HUTCHINSON'S TABLE, 

I. b=r.14 c, r=1.5. 
2 . b=I .36 c, r=I. 
3. b=1.18 c, r=1.4. 
4. (a) and (b), b=1. 18 c, r=1.4. 

(c) and (d), b=1.38 c, r=I. 
5. (a) and (b), b=1.38 c, r=I. 

(c) b=1.25 c, r=1.25. 
6. (c) b=1. 14 c, r=I. 5. 

(b) (c) (d) (f) and (e), b=1.25 c, r=1.25. 
7. b=1.38 c, r=1. 

These are the figures used in computing cost per motor car mile in the case of the No. 2 railway. No other line used trailers. 
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Using for r the value assig ned above for cost of po we r , 1.4 , ou r 
equatio n reduces to b = 1. 07 cent , o r in o the r word s .925 cent. should 
be multiplied by 1.07 to bring it o n a basis of comparison wi th No. 3 
road. This gives us .99 ce nt. for No. 1 road a s against 1.07 cent for 
No. 3. 

T he differe nce IVhich still ex ists may be accounted for either by 
reason of a possible difference in the e fficienci es of the two powe r 
pla nts, or by the possibili ty that one road may operate more ca rs to 
do the same a mount of business than the other road. 

This meth od of com parison can be used satisfactori ly for any 
roads, cable or e lectric, provid ing the necessa ry data ha ve been 
o btained as to motor car mi les a nd tra in miles , and providing experi­
ence a nd careful observation have ena bled the investigator to assign 
a pproximately cor rect values for "r," wh ich will d iffer in different 
cases. But there a re ye t many d isc1 epancies to explain, for which we 
must see k other reasons. W hy sho uld the gross operati ng expenses 
of No. 3 electric road exceed the gross receipts per car mile of No. 4 
electric road by nea rly 100 per cent., a nd yet both roads st ill have a 
fair perce ntage of thei r rece ipts left fo r d ividends? Np. 4 road is a 
small road, a nd No. 3 is a la rge one, but we cannot argue that small 
electric roads have a better chance for p ro fi ts than large ones. It is 
fair to assert that study of N o. 3 repo rt would lead to the conclusio n 
that either there is more in the road than is brought out o f it, or tha t 
the only thing that justifies the outlay o f twenty-five a nd a half cents 
per car mile (trail car mileage included ), is the receipt of over fo rty 
cents per car mile to do it with. 

The quality of the ma nage ment which a ny of our roads receives is 
an uncertain quantity, but must be assumed to be good, in our a rgu­
ments. The management of roads Nos. I a nd 3 in the cable lis t a re 

- known to the writer to be excellent. The other co nditions under which 
the two roads operate a re nearly the sa me. Yet a "fig ure of merit ," 
obtained by multiplying the tota l da ily mileage by net earnings per 
car mile, and dividing by the a mount of ca pita l stock pa id in, shows 
vastly in favor of No. 3 road, and this, notwithsta nding the gross o per­
ating expenses of No. 3 road are about 50 per cent. hig her tha n the 
operating expenses of No. I road-both being placed on an equa l basis 
of grip car miles. We see, therefore, tha t . still another method of 
comparison must be resorted to in order to give an intelligent idea of 
the comparative earning power of two roads , namely, the co mpa rative 
earning power per day of each dollar invested in each road. This 
ratio, when stated, comprehends all of the conditions under which the 
two roads operate; it is the fina l result of a compound proporti on of 
which the ingredients are the investment, the outlay and the income­
"outlay" comprehending the management and efficiency of the road, anct 
" income" comprehending, among other things, the comparative va lue 
of the territories through which the roads pass. 

Operating expenses per motor car mile, or per g rip car mile, 
afford a satisfactory basis on which to compa re expense of o peration, 
but net earnings per motor or grip car mile tell us nothing of the va lue 
of a road as an investment, unless we know also the total investment 
necessary to earn so much per car mile ; and we take occasion to 
remark here that future committees on this important topic will find it 
discouraging work to follow the usual lines of investigati on into 
receipts, cost of operation and net earnings of street railways, and may 
find it necessary to look to so me method of co mparison by arbitrary 
" figures of merit,'' as has been suggested by several o f our thinking 
engineers. 

For a comparison of an average cable road with an average elec­
tric road, let us take this same No. 3 ca ble road, and compa re it with 
No. 7 electric road. The cable road has been shown to be something 
better than the average , and the electric road is known to the writer to 
be at least up to the average. These two roads afford us a better 
o pportunity than any other two which we might select , fo r the follo w­
ing reasons : 

1st. Both are located in the same city , where climatic and other 
local conditions are the same. 

2d. Both roads are of the same magnitude. 
3d. Fuel and labor cost the same in each case. 
4th. Neither road operates trail cars. 
The cable road has the advantage in route as to grades and curves ; 

otherwise. the roads offer excellent opportunities fo r compa rison. It 
might be added that the investment in each case is up to the average, 
that is, is not extravagantly large, and yet is ample fo r the business trans· 
acted. Each road may be regarded as typical of its cla ss. We see, 
upon examination, that the cable road has the greater fixed cha rges 
by 1.7 cent. There is a difference of one cent in the gross 
receipts in favor of the cable road ; one cent of which may be said to 
be due to the larger gross receipts; but resorting again to the com-

pa rison by " figure of merit," we find a ratio of .00015 to .00020, or 
nea rly three to fo ur in favor o f th e e!t:ctr ic road. This simply means 
tha t each dolla r invested in the cable road will ea rn .00015 in one day, 
whereas, each dollar invested in the e lectric road will earn .00020 in one 
day . The tota l in vest me nt in the case of the cable road in this case 
is two a nd o ne-eig hth times the tota l investment in the case of the elec­
tric road. The ca pita l stock alone. exclusive o f bo nds of the cable 
road, is two a nd fo ur-tenth ti mes the capita l stock o f the electric road. 
What is our conclusio n fro m these facts, or can we draw a conclus ion 
on which we ca n s ta nd ? W e have not bee n conservative in our sta te· 
ments thus far, but a re , of course, not infallible. " One swallo w d oes 
not make a summer, " nor do the examples we cite determine t he 
whole matter o nce for a ll. The cable road has its place firmly estab­
lished in the tra nsportation business of the Paci fi c Slope, and we , who 
are a cquainted with the conditions met with there, cannot presume to 
say that the elect ric railwa y would do the same work bette r and more 
efficiently. We are te mpted to say so, but the interest~ conce rned are 
too great to be trifled with in so dogmatic a manner. W e recognize 
that the greatest value will be obta ined fro m this report by members 
taking it home with the m a nd s tud y ing the fi g ures analytically. An­
other year may develop such improve ment in methods of accounting 
tha t definite conclusions can be form ed, but t o do more tha n merely 
produce fig ures from typical roads, the committee is not prepared at 
this early stage of electric railroad practice. The cable roads ha ve their 
methods pretty well digested, and their figures are, as a rule, re liable . 
The electric roads are as yet, with few exce ptions pu blished in this pa per , 
in the dark as to what they a re doing-except that the y have enoug h 
left to satisfy stockholders-in fact, 89 per cent. of the electric roads 
heard fro m report d ividends of from 5 to 12 per cent. 

We be lieve that cable road practice has reached the stage where 
but li tt le room is left for improvement. They have been developed , 
improved and operated by the best engineering skill which the country 
affords. Nearl y a ll are on a good dividend paying basis; but what­
ever the past expe rience of the two syste ms has been, or whatever the 
present sta tus of the t wo may be, we are only voicing the convic­
ti ons of well informed engineers, when we say that electric systems 
will continue to increase in efficiency (by which is meant earning 
capacity) unt il all ri vals a re d istanced, and only one method of rapid 
tra ns it is recognized-the e lectri c car. 

Report on "Standards for Elect ric Street 
Railways." 

B Y 0 . T. CROSBY, CHAI RM AN OF COMMITT E E. 

Gentlemen:-The com mittee , of which as chairman I now desire 
to render the re po rt , was na med in the president's letter of January 4, 
1892, a nd addressed to the undersigned. The scope of the co mmittee's 
wo rk a s set fo rth in t hat lette r a nd in the resolutions bearing on the 
subject adopted by the Association last October, is to re port on the 
sta ndardizing of rating, nomenclature, dimensions and accounts. 

The co m mittee, as fi rst determined, consisted of the foli owing 
mem bers: 0 . T. Crosby, chairman; H. I. Bettis, who , as per your 
letter , was to give special attention to the matter of accounts ; E. E. 
H iggins; Chas. W . Wason , named as mechanical member, a nd R. \V. 
Rippetoe. The last named gentleman resig nec fro m the co mmittee 
work shortly a fter its inception, and Mr. J. E. Rugg, of Pittsburgh, 
was appointed in h is stead. 

The fi rst meeting of the committee was ca lled to take place in New 
York, Februar y 9, 1892. The minutes of that meeting indicate quite 
clearly how the work was viewed by the members of the committee, 
and what subd ivision of work was determined upon. I extract from 
these minutes the following statements: 

Present : 0 . T. Crosby , chairman; C harles W . Wason, represent­
ing the East Cleveland Railway Co., and H. I. Bettis, represent­
ing the At lanta Consolidated Street Railway Co. 

The discussions in committee resulted in the fo llowing conclu­
sions : 

The things on which defin ite recommendations were to be made to 
the Association were as follows: 

1.-Accounting methods. Concerning this the object of the com­
mittee will be to e m phasize the three headings-transportation, main­
tenance and construction, under which expenditures are to be kept. 

It was also concluded to present the car mile as the unit of operat­
ing expenses, especially in regard to the item of motive power. For 
th·e purpose of comparing motive po wer expenditures, double truck 
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cars shall be dis tinguished fro m sing le truck cars, while double t ruck 
cars shall be classed with t rains of two ca rs. 

It was a lso intended to urge the necessity of p ro per monthly re· 
tu rns. The whole matter of a ccounting methods wa s referred to Mr. 
Bettis, as su b-committee. 

In regard to specific dimensions t o be standard ized, it was conclu­
ded tha t recommendation should be made conce rning standard diameter 
of axles , of wheels, of t rolley wheels, of trolley poles a nd trolley pole 
sockets ; a lso the wid th of t rolley wheels a nd the depth of their 
grooves, also key-ways fo r axle gears , a nd the d istance between hubs 
of wheels measured along the ax le. T he report on their standard 
d imensions was referred to Mr. Wason , as sub-committee. It was con· 
eluded that the diameter of the t rolley wire should be referred to Mr. 
Crosby, he to correspond with the various electrical manufacturing 
co mpanies and other persons as he might deem suitable. The same 
conclusion was had in rega rd to the rating of motors tor railway use, 
this being referred to Mr. Crosby. 

The standard izing of the nomeclature of the various parts used in 
railway apparatus was referred to Mr. Higgins as sub-committee, with 
the sug-gestion tha t he correspond with the electrical companies and 
railway companies. 

It was a lso de termined that each member of the committee should 
report as soon as possible to the cha irman of the committee, his views 
upon what pla n should be recommended to the Association as ade­
qua te fo r carrying on in a permanent way the work of standardizing, 
which wor k can scarcely be more than begun by the present com­
mittee. 

METHODS OF ACCOUNTING. 

A t the date of the preparation of this report, Mr. H. I. Bettis has 
made no special report on the subject of accounting, and, perhaps, in­
deed little remains to be said save to insist upon thP. importance of 
p reserving the three separate headings, namely, transportation, main­
tenance and construction, while at the same time referring to the par­
t icular fo rms which were largely prepared by Mr. Bettis, and which 
a ppeared in the paper read by the undersigned last October, the dis­
cussion of which resulted in the appointment of your committee. 

While a waiting any further special treatment of the subject from 
Mr . Bettis, I beg also to call special attention to the recommendation 
that a car mile be adopted as the unit of operation in regard to the 
item of motive power. The introduction of the double truck cars into 
street rail way service makes this unit, however, somewhat inaccurate 
u nless the di stinction between the various kinds of cars be carried 
a long with the use of thi s term. We have thought that the distinction 
should rest rather as between double truck cars and single truck cars 
than between ca rs of different specified lengths. Furthermore, and 
especia lly rela ting to the question of motive power, we recommend 
tha t it will be reaso nably safe to class two standard sixteen foot cars 
with d ouble truck cars, ex perience having shown that the consumption 
of power in the t wo cases is nearly equal under given conditions as to 
track , g rade, etc. 

One of the chief difficulties, heretofore, standing in the way of 
determining accura tely the cost of one mile of service has been the in­
accuracy in the det ermination of the amount of power consumed for 
such u nit se r vice. The perfection of recording wattmeters that has 
taken place during the past year will go far towards remedying this 
difficulty. T his, like any other mechanical assistance, will, however, 
be of no avail if the books be not kept accurately with respect to all 
expenditures going to motive power. For such accuracy there must be 
paid a reasonable sum fo r clerical labor. The object of the blanks 
above referred to is to reduce tha t labor to a minimum for a given de­
gree of accuracy. It will, of course, be possible to arrive at satisfactory 
results by means somewhat differing in detail, but it is strongly urged 
that the general lines indicated in the reco mmendation of this com­
mi ttee be followed so closely that it will a t least be possible to feel 
sure in discussi ng reports of opening expenses from any two roads, 
that the same items of cost have gone into the headings of transporta­
tion, maintenance and construction. We do not fe e l it necessary to 
enlarge upon the importance of caret ul bookkee ping looking to the 
determination of these t h ree headings. We assume tha t a ll intelligent 
railway men appreciate the importance of knowing what they are 
doing. 

STANDARDIZI NG OF SPECI F IC DIMENSI ONS. 

In regard to this head ing , I take pleasure in inse rt ing herewith the 
report of Mr. C. W. Wason, sub-committee on this subjec t. 

" In order to better determine the si zes of the several parts 
given me, as a member of the S tandardizing Co mmittee, I sent out cir-

cular letters to 200 of the leading electric roads, requesting them to 
give their opinion as to the sizes of the several dimensions. 

" I would state right here that from the small number returned, 
namely, about 30 out of 200, that the street railroad companies do not 
realize the benefit to be derived from such a movement, else they 
would take the trouble of answering such questions of general infor­
mation, thus · nabling the committee to much better arrive at a satis­
factory conclusion. I know, myself, as an officer of a street railroad 
company, my first inclination upon opening a letter containing ques­
tions is to throw it into the waste basket, but upon a second cons:dera­
tion, I conclude it best to send what little information I may be able to 
give to the party making the inquiry, thinking possibly that the gen­
eral result therefrom obtained will be of benefit to the whole street 
railway fraternity. 

" One of the objects, as I understand it, of the street railway con­
vention is to enable the street railway men from different parts of the 
country to get together and exchange their views relative to varions 
matters, with the idea of the mutual benefit to be derived from the dis­
cussion, and which would be impossible for the individuals to obtain 
did they not come together in this manner. Members of a committee 
like the Standardizing Committee have much work attending the 
bringing together of the matter desired, and it surely seems to me that 
each individual company should do all in its power to assist the com­
mittee by answering, to the best of its ability, any inquiries put to it by 
the members of such a committee through the mail. 

" In order to obtain the dimension of the car journals, such as this 
committee may think best to recommend, I corresponded with the 
several truck manufacturers, who kindly gave me blue prints and draw­
ings of their journal boxes. If the electrical manufacturers continue to 
increase the weight of their motors, these dimensions should be in­
creased. The data I have present have been gathered from railroads 
using possibly a lighter equipment than that which is now being put 
upon the market. It is absolutely impossible to standardize an appro­
priate size, considering the change of weight, but the following seems 
to be the best in the opinion of those from whom I had answers to my 
inquiries : 

Diameter of axle, 3_½ ins. 
Diameter of car axle journal, :; ins. 
Diameter of axle wheel seat, 3¼ ins. 
Length of car axle journal, 8_½ ins. 
Diameter of car wheel, 33 ins. 
Weight of car wheel, 350 lbs. 
Diameter of trolley wheel, 4_½ ins. 
Width of trolley wheel r.½ ins. 
Depth of groove in trolley wheel when new, r .½ ins, 
Size of key way for axle gear ¼ in. by 6 ins. 
Distance between hubs of wheels, measured along the axle, 48 ins. 

" It is essential that the groove and depth of the trolley be the 
same if the cars run over the same style of switches, as it is almost 
impossible to put up an overhead construction that will carry all sorts 
of trolley wheels. This remark may at first look a little absurd, but 
when one has had much experience with several different sized trolley 
wheels he will at once appreciate the necessity of all being alike." 

The dimensions above recommended as standard have been approv­
ed by the other members of the committee to whom they have been sub­
mitted, except that Mr. Rugg prefers a thirty inch wheel instead of a 
thirty-three inch to be considered as standard. It will be seen in 
studying the articles above referred to that those have been chosen 
which, if of varying dim~nsions, interfere most with the interchange­
ability parts in an electric railway equipment. The object held in view 
was so to standardize dimensions as to produce as little inconvenience as 
possible when apparatus such as trucks, trolleys, motors, etc., are ob­
tained for use on the same railway from different manufacturers. 

We have endeavored not to forget the principle referred to in the 
papers presented last year, namely, "that the standardization of parts 
should be so directed as not to interfere with the progress of inven­
tion." There must, of course, in the matters interesting to this Asso­
ciation, as in every other evolutionary development, be on the one 
hand a constant struggle to ossify into fixed forms, and on the other a 
tendency to restlessly change in the development of new forms. Com­
plete ossification is justifiable only after the obtainment of perfection. 
Constant change in every detail is, on the other hand, justifiable only 
on the ground that nothing valuable has yet been reached. The adop­
tion of any standard whatever constitutes a compromise between the 
two considerations named. We trust you will find those standards 
recommended by us to be a reasonable compromise. 

Without in this report going at length into a discussion of the con-
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siderations which have led to a n adoption o f each o f the dimensions 
a bove given, it should be noted that besides the large correspondence 
carried on by Mr. Wason with various persons throughout the country, 
there has been a very considerable amount of private discussion o n each 
dimension between Mr. Wason and other members of the committee, 
and various competent persons. The dimensions of wheels and tro lleys 
a bove given are intended to be applicable alike to sing le truck and 
double truck cars. 

Concerning another mechanical dimension, consideration of which 
was referred especially to the writer, I am able to report that a large 
majority of the numerous persons addressed by me upon the subject, 
recommended No. o B. & S. gauge as the best size fo r standard trolley 
wire. It is further understood that such trolley wire shall be of hard 
drawn copper; its conductivity to be 98 per cent. of the standard in 
the usual tables used; its tensile strength close to 55,000 lbs. per square 
inch. 

Perhaps the desirability of standard dimensions can be as readily 
shown by referring to this trolley wire as well as in any other way, 
although at first it may seem to be of very small importance that there 
should be any agreement on such an article. If, however, it were 
shown throughout the country that No. o trolley wire was a lways in 
contemplation unless very plainly expressed to the con trary, there 
would be fewer mistakes than have occurred in the past in regard to 
the size of the channel in the overhead device to which the trolley 
wire is attached, 

More than this, manufacturers of these devices could carry stocks 
more safely, and purchasers could correspondingly obtain morP. readily 
those articles which are especially desired to be shipped in a hurry . 

NOMENCLATURE. 

The list of names suggested by the writer in the paper last year, 
has been submitted to a number of railway officials, railway contractors 
and manufacturers of electrical goods. Some corrections of the list as 
presented last year have been recommended by various persons and 
are herewith incorporated. The name now recommended appears 
first, and after it, in parenthesis, is the one heretofore used for some 
articles. 

Concerning this list of names, the following letter was receivt:d 
from the Westinghouse Electric & Manufacturing Co. : 

PITTSBURGH, PA., September 17, 1892. 
MR. 0. T. CROSBY, 

130 Summer Street, Boston, Mass. 
DEAR Srn: Referring to your favor of the 6th inst. , and to the 

copy of the extract from the last report of the Committee en Standards 
of the American Street Railway Association, would state that motors 
or parts as designated on the first sheet of the extract appear to us to 
be termed properly. We do not, however, with our motors, use stan­
dards for supports on bearings or side arms. 

The second sheet of the extract pertains entirely to details required 
in the construction of the overhead work. As we do not make a 
specialty of this work, we prefer to refrain from expressing an opinion 
as to what terms should apply in this connection. 

Yours truly, 
(Signed) W. C. CLARK, 

General Agent. 

NOMENCLATURE OF ELECTRIC RAILWAY TERMS. 

Generator (generator, dynamo) :-Machine in which the electric 
current is generated. 

Motor (motor) :-Machine in which the electric current is trans­
formed into mechanical power. 

Frame (frame):- Iron body of machine, including pole pieces 
and standards or side arms, if any, but not including base plates a nd 
bearings, 

Standards (standard bracket) : - Supports of the bearings of gene­
rator. 

Side arms (side arms, check pieces, armature bracket):- Sup­
ports of bearings of railway motors. 

Pole pieces (pole pieces): -That part of the frame from whose 
surface lines of force may pass directly to the armature. 

Field coil (field coil, spool): -Coils of wires wound on frame in 
such a way that a current passing through these coils makes magnets 
of the frame and pole pieces. 

Brush holder .-Device for holding the brushes in contact with 
the commutator, including the insulation used in its support, 

Rocker arm (yoke, rocker arm) : - Device for holding brush 
holders in position on commutator while attaching it directly or indi­
rectly to the frame. 

F use (fuse, fusible plug) :-A metal device for opening circuit 
when the curre nt becomes abnormally large, the soft metal being 
melted by a current of fixed quan tity. 

Switch : - A device for closing or opening a circuit at one or 
more points. 

Rheosta t ( resis ta nce box, rheostat): - Wire or other material 
suitably protected a nd conveniently arranged to be introduced in more 
or less proportion into a ci rcuit. 

Trolley (trolley contact bar) : - A device used to transmit the 
electric current from the ove rhead wire to the cars, consisting usually 
of a 

Trolley wheel : - A sma ll metal wheel making rolli ng contact 
with the overhead wire, 

Trolley fork :-Mechanically connect ing trolley wheel to 
Trolley pole :- Supporting the trolley fork a nd wheel and res t ing 

in a socket which is part of the 
Trolley base frame. 
Trolley wire :-Wire from which the t rolley wheel direc tly rece ives 

current. 
Standard trolley switch (trolley frog, frog ove rhead switch)-A 

device used to fasten or hold toge ther the trolley wires a t a point where 
the trolley wire branches, and to g uide , ord ina rily automatically, the 
trolley wheel along the wire over the track tak en by the car. 

Trolley switch :-A switch designed for use a t a point where two 
branch lines make equal convergent angles with the main line. 

Right hand trolley switch :-A trolley s witch designed for use at a 
point where a branch trolley wire leaves the main line to the right in 
the going direction, 

Left hand trolley switch :-A trolley switch designed for use at a 
point where a branch trolley wire leaves the main to the left in the go­
ing direction. 

Three-way trolley switch :-A trolley switch for use at a point 
whe re the line branches in three directions. 

Drawbridge crossover :-A device permitting the easy passage of a 
trolley wheel from one to the other of two adjacent wires in a continu­
ous direction. 

Trolley frog (trolley crossing, crossing frog, crossover) :-A de­
vice placed at the crossing of two trolley wires, by which the trolley 
wheel running on one wire may cross the other, the device also holding 
the two trolley wires together. 

Insulated trolley trog (insulated trolley crossing) :-A device 
placed at the crossing of two trolley wires, by which the two wires are 
insulated from each other, and by which the trolley wheel running on 
one line may cross the other. 

Hanger (line insulator, line suspension, trolley insulator) :- A de­
vice for supporting and insulating the trolley wire. 

Straight line hanger :-The hanger used on a straight line and sup­
ported from a span wire, the strairt on the same being essentially ver­
tical. 

Single curve pull off (single curve hanger) :-The hanger supported 
by a lateral strain in one direction and, ordinarily, on single track 
curves, except at ends and the inside curve of double track. 

Double curve pull off (double curve hanger) :-The hanger sup­
ported by a lateral strain in opposite directions, used ordinarily at ends 
of both single and double curves, and at intermediate points and on 
double track curves. 

Feeder clip (feeder clamp) :-Clamp with a device by which a feed 
wire may be connected to the trolley wire. 

Feeder :-A wire usually insulated, used for transmitting current 
from the power station to the mains or the trolley wire direct, 

Mains :-Wire usually insulated, serving for the distributing of cur­
rent from the feeders to the trolley wire through tap wires. 

Tap wires :-Wires to convey current from feeders or mains at the 
pole to a near point of the trolley wire. 

Trolley wire section (trolley section) :-A length of one trolley 
wire with or without branches, but continuous electrically. 

Line section :- A part of the overhead conducting system, so in­
sulated from other parts as to permit the supply of power to be separ­
ately controlled, 

Section box :-A box containing section switches and fuses used 
for control of a trolley section or line section. 

This subject, which was referred at the first meeting to Mr. E. E. 
Higgins, has latterly been taken up by the chairman, Mr. Higgins hav­
ing been for some months abroad. 

RATING OF MOTORS, 

This subject is one affording a wide range of discussion and opin­
ion. In all the correspondence and conversation which the undersigned 
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has had concerning the matter, none have been found who did not 
agree that the present loosely used rating by horse power is objectiona­
ble, but it has been much more difficult to find agreement or any sub­
stitute. All feel the difficulty of putting into the mouths of the many 
who must refer to the capacity of motors any unfamiliar expression , 
yet no advance can be made without meeting that difficulty. At the 
risk of unduly lengthening- this report, I desire to repeat in considera­
ble part the considerations presented by me last year.· I quote from 
the paper referred to as follows : 

•·It must be borne in mind that an ele-ctric motor, like a ny other ma­
chine, a man,for instance, is capable of performing work at wide ly va ry­
ing rates and widely varying efficiencies , and with wide! y varying facto rs 
of safety with respect to indefinite continuance of such a rate of wo rk. 
It should further be borne in mind that an electric motor in particular 
is known to do its maximum rate of work when its efficiency is only 50 

per cent.; that is, if twenty horse power represents the maximum rate 
of work, then forty electric horse power will be requi red to perform 
this work. A series motor, such is commonly used for railway work , 
also must vary widely in its speed while varying the quanti tv of work 
it performs per second. Now, this maximum quantity of work, and 
the efficiency at which it is performed, and the speed of t he car con­
nected with it, are matters of importance when we endeavor to get a 
really serviceable idea of what the machine can do ; that is, of ho w 
nearly it can meet the conditions required by the particular service to 
which we wish to put it. 

" Will it serve the purpose best if we rate the mach ine accordi ng 
to its maximum capacity when its efficiency is 50 per cent ., or accord­
ing to some lower capacity at high efficiency. and a t some speed as 
nearly as possible that a t wh ich the motor must be run d uri ng the 
greater pare of its time of service? Should we use the maximum rating, 
we have the advantage of k nowing at once very nearly what is the 
limit of service which the motor can pe rform; but, on the o ther hand, 
we.fail to be told by such rating what the capacity of the mach ine is 
when doing the average wo rk of ou r service. 

" The re is at present · no conventi onal u niformity cont ro lling 
either the manufacturer o r purchaser of e lectrical machinery in re­
gard to these matters, which can be determined onl y by the custom of 
the trade, as it may grow up through years of u nce rtai nty, or as it may 
be directed to more rnpid maturity by the actio n of such a n associatio n 
as t his." 

The first condition, which, in my opinion , should be connected by 
implicatio n with any rat ing whatever, is this: that the machine in 
question shall be able to perfo r m its rated work indefi nitely and under 
any condi t ion of a tmosphe ric te m pera ture. There is, of course, ro om 
for honest differences of opini on in regard to this point. It is well 
k nown that the maximum demands fo r po wer in s treet railway se rvice 
are not those which last fo r a conside rable leng th of time . A ce rta in 
manufacturer may thus a rgue to himself : " T hi s machine which I a m 
about to advertise is able to do twenty horse power of work for half a n 
hour, when the atmos pheric te mperature is ninety degrees. In my 
opinio n this rate and time a nd te mperature will not be exceeded in the 
conditions of regular service. Why, then, may I no t call this a twenty 
horse power motor? It is t rue, if I were build ing it for stationa ry 
work, in which generally the load to be carried is much more constant, 
I shall adopt a different rating." 

It would be possible to express thei r cond itio n thus : That what ­
ever the rate, it should be poss ible to maintain tha t rate indefinit ely 
under all conditions of atmospheric temperature, by sta ting tha t the 
windings of the armature shall never show more than a given excess 
of heat over atmospheric temperature. 

There is again room for honest differences of o pi nion in regard to 
the efficiency with which a motor can do its rated wor k. Suppose the 
manufacturer has produced a machine which can do its maxi mum wo rk 
for an indefinite time without undue rise of temperature. There is to· 
day no custom of the trade distinctly understood which would prevent 
him from rating the machine by this maximum capacity. And , again, 
in stating that the machine is of fifteen horse power capaci ty, even if 
there be agreement concerning efficiency and durabili ty, there might 
be disagreement of much importance in regard to the speed a t which 
work can be performed by the motor. If it has been so constructed 
that it can do fifteen horse power of work only at some armature speed 
corresponding to a li near speed of the car, either much above or m uch 
below the average speed of the car, then the information and motor 
may both be of little value for street railway service. Indeed, the use 
of the term '' horse power" then has necessarily this uncertai nty in it: 
The total number of foot pounds per minute, namely, 33,000, may 
be made up in an indefinite number of ways by a n in finite number 

of combinations of fee t of travel and pounds of pull ; but for our ser­
vice we should ha ve some kn own relation between these two. 

It seems to me tha t tha t which the purchaser has in mind to obtain 
is such horizo nta l effort exerted at such a speed and at such an effi­
ciency as will d o the work in view. Now, the work in view varies very 
widely , a nd we cannot, therefore, obtain a convenient rating which 
will express this re la tion throughout the range of the total capacity of 
the motor. W e may, however, select some particular condition, say, 
that approaching as nearly as possible to the average, and tell by a 
method of rating, which I will propose, what the machine can do for 
such cond ition. 

Le t us first consider the speed at which it is desirable to know the 
capaci ty of the m otor. I think ten miles per hour is not far from the 
speed at which cars will be found most frequently running. If, then, 
we state concerning a motor that it ca·n develop so much horizontal 
effort at tha t speed , we at once have a pretty close approximation as to 
what load of a car a nd passengers it can handle at that speed, since we 
k now that twenty-five pounds per ton is a fair approximation to the 
average t raction co-efficient. Suppose, then, we are toll! that a motor 
can p roduce a hori zonta l effort of 500 lbs. at ten miles an hour ; it is, 
then, a quick inference that a car weighing twenty tons can be carried 
by such a motor at the rate of ten miles per hour on a level. We may 
then t:o nscienti ously call this motor a" 500 X 10." 

It may, of course, at once be objected that such a method does not 
d isting uish between e ffici ency of motor proper and the efficiency of its 
gearing . For a great many reasons this is not very objectionable. 
We buy th e motor with its gearing, and I can see no particular reason 
wh y the ma nufacturer should not get the benefit or the blame of the 
g ood o r bad gearing which he may use with his efficient or inefficient 
motor. Furthermore, in the single reduction motors, now so widely 
used for ordinary street rai :way work, the loss by gearing transmission 
is ver y small, a nd probably not widely varia nt as between the different 
manufac turers ; a nd again, in whatever high speed work which it may 
be feasible to do by gearless motors, the question of the efficiency or 
inefficiency of the gear is elimina ted. 

Again , it may be objected tha t such a method supposes uniform 
d iameter of wheel which must be known to the manufacturer, in order 
tha t he may calculate what h is motor is d oing for a given car speed. 
Should there be no considerable variation from the thirty inch wheel 
now so la rgely used, such a dia meter might be taken for granted as 
having entered the calcula ti on ; and if a different wheel, say thirty­
three inch, beco mes general, then that dia meter may be assumed in the 
rating. 

It would , of course, in a ny such rating be assumed that the ma· 
chine is work ing under a pressure of 450 volts, which is not far from 
tha t found on most of the lines throughout this country. In the neces· 
sary regula tion to which these motors are subjected, a part of this 
pressure is practica lly a pplied to some resistance, extt:rnal or internal, 
with respect to the motor ; but I can see no convenient way of taking 
this into account in det ermining upon a rating. Indeed, the action of 
a series motor in street railway service is very complex, and it is much 
more d ifficult than sometimes supposed to determine upon a rating 
which shall g ive the g reatest a mount of available information. The 
very difficult y , however, is warrant for approaching the subject seri· 
ously a nd industriously. 

In spite of the fact that many objections may be urged against any 
suggested method of rating, that which is preferred by your committee 
and by ma ny persons consulted in regard to the question is this: That 
a motor shall be known as to its capacity by the horizontal effort which 
it ca n a pply to a car at a speed of ten miles per hour, the standard 
thirty-three inch wheels , above recommended, being used on the car, 
a nd wha tever gearing may be preferred by the manufacturer. It is 
plain that the horiz ontal effort that may thus be produced from a given 
motor who!;e a rmature is running at a given speed, may be made to 
va ry by this cha nge of gearing, but for the reasons above stated it has 
been thought best to conside r the motor and its gearing as one piece 
o f mecha nism. W hile this recommendation would at first involve the 
use of two te rms in the na me o f a motor, namely, horizontal effort and 
speed , the te rm for speed would soon disappea, after it had become 
genera lly understood to be ten miles per hour. Thus for the present, 
calling a given motor 600 X IO ; this meaning that at a speed of ten 
miles per hour the motor in question will de velop a horizontal effort of 
600 lbs. Later, however, the sa me machine would be satisfactorily 
designated as a 600 lb. motor, the standard speed being taken for 
g ra nted. At the same time as street railway men begin to go into 
suburban enterprises, in which higher speeds than those now familiar 
must be attempted, it will be easy to revive the expression for the 
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speed a t which a motor is rated, a nd we may thus expect to sec motors 
described as 600 X 20, 600 X 30, e tc. This high speed extension o f 
electrical motor work, and es pec ia lly its extension in the same ha nds 
as those now directing ordina ry stree t t ra ffi c , ma kes it es pecia ll y im­
portant that some rating should be ado pted which will ta ke speed into 
account, as o therwise confusion will ine vita bly result. It goes without 
saying tha t much remains to be told conce rning a motor a ft er its hori­
zontal effort at a given speed sha ll be expressed, and a part of the rec­
ommendation of your committee is that a n implied part of the ra ting 
of a motor lies in this , that it shall be able to perform its rat ed work 
continuously without a rise of tempera ture exceeding seventy-five 
degrees C. over the atmospheric temperature. 

In regard to the efficiency, desirable as it is to be informed on 
that point, it seems too difficult to be involved in a ny rating which sha ll 
be frequently and properly used. 

Another method of rating m otors, which is presented as the second 
choice of your committee, is as follows: That two terms should be 
used, one giving the horse power of the motor at which it can work 
continuously at a safe temperature, the other its maximum horse 
power. As has been explained, it is a feature of all electric motors 
that their maximum rate of work is done at a 50 per cent. efficiency. 
Nothing is more essentiai to be established, therefore, than the max i­
mum work the motor will do. Following this method, which was sug­
gested by Mr. Chas. A. Lieb, a given motor might be known as I 5X 33 
or as 20X 40 1 etc., concerning the first machine named, it being under­
stood that it could do fifteen horse power of work all day long without 
undue heating, but under stress it could perform work at the rate of 
thirty-five horse power, the efficiency being at once known to be down 
to 50 per cent. It would also be understood, and go almost without 
saying, that the motor would be unable to do thirty-five horse power 
of work continuously; indeed it would be expected to perform such a 
rate of work safely for only a very short time, say from two to five 
minutes. 

Uninviting as is the discussion of such a subject in a large assem­
bly like this, your committee urges that serious consideration be given 
to this matter, and that one or the other of the methods here recom­
mended be adopted. 

In conclusion, while urging that all definite action possible shall 
be taken on the recommendations now made, wt:: further urge most 
strongly that steps be taken to carry on permanently the work of 
standardizing, especially the work of standardizing the nomenclature 
and dimensions, since in regard to these there can never be any cessa­
tion of demand. To further this object, we recommend that this 
Association employ a salaried official to be known as the statistical 
secretary or clerk; that such employe shall give his whole time to the 
obtainment of data bearing on the work of the Association, direction 
to be given him in obtaining and collecting such data by the perma­
nent executive officers of the Association at their discretion, and 
especially by the Standardizing Committee, which we further recom­
mend shall be made one of the permanent committees of this Associa­
tion. It is exceedingly difficult, as all who hear this will know, 
for men engaged laboriously in their private affairs to give such work, 
as that in question, the detailed attention it deserves. If, however, 
some competent person were at hand who could be asked to obtain 
the necessary information, then such men as would properly be 
chosen as officers of this Association, or as members of important 
committees, would certainly be able to digest the information and 
present it in useful form to the Association. 

Another important work which could be assisted by such an offi­
cial, and, by such a permanent committee as that which has been much 
before us ; namely, the furthering of the actual use of whatever stand­
ards this Association may adopt. Little has been gained in what we 
believe all recognize as a useful work, if we stop at a formal ad option 
of names and dimensions. A constant and well directed presentation 
of the Association standards by some proper official will do much to 
increase the value of whatever action you may take. Some presenta · 
tion should be made, not only to membe1 s of the A sociation , but also 
to manufacturers interested in the standards that may be adopted. As 
a preliminary step to the extension of this work, we recommend that 
copies of this report and of your action upon it be sent broadly to 
manufacturers, contractors and dealers in electric railway supplies. 
We further suggest that in so far as you may adopt any of the stand­
ards herein recommended. that you should urge manufacturers and 
dealers to make their catalogues conform with your recommendatio ns 
in the details touched upon ; and we further urge that the Association 
shall urge its members to keep before them the standards that may be 
thus adopted, and that they shall insist upon the obtainment of the use 
of these standards by the manufacturers in so far as possible. 

As sta ted in t he minutes o f the first meeting ot this com mitt<:<:, we 
consider t ha t the wo rk has been only begun by t he presentation of 
thi s re port T o be o f value it must be continuous. This report will 
be insufficien t and fa ulty in ma ny pa rt ic ula rs, yet we f<:el that we 
have g iven , perhaps , as la rge a sha re o f time a nd attention to this 
matter as it would have rece ived at the ha nds of a ny other four or 
fi ve men that you mi ght have chose n. Th e cure fo r the insufficient 
re po rt is , we fe el , pe rhaps , to be had in th e a ppointme nt of some 
otficia l as above suggested, more than by a ny o ther means. 

Standardizing of Accounts, Accounting Me thods 
and Statistics. 

Addendum to Report of Committee on Standa rds. 

Bv H. I. BETTIS, Sun - C OMMITTE E. 

Gentlemen :-T he subject of fo rmulating a standard system uf ac­
counting and forms fo r s ta tis ti cal in fo rmatio n is of g rea t importance to 
this Association, a nd I a pprec iate the weight a nd value o f t he under­
taking as much as anyone, a nd perha ps more tha n the majori ty of t he 
mtmbers of this Associa tion, ha ving given the subject considerable 
study. 

The prodigi ous strides which the street railway busi ness has made 
in the last few years now causes this business to come to the front. The 
meetings of this Associa tion for the discussion of the knotty problems 
problems which a re continua lly preplex ing our managers, has also im­
pressed upon us the necessity o f more reliabl e statistics for compa rative 
study. 

The ultimate object of all accounting is to ascerta in with accuracy 
the amount of net inco me a fte r a ll operating expenses a nd fixed charges 
have been paid. 

With this object in vie w, and no other, the art would be reduced to 
a very simple profit and loss account, debited with all expenses and 
credited with the entire income ; but the owners and managers of 
our street railway properties for many reasons desire some further in­
formation than this. 

It is not sufficient for them to know that their road has a certain 
income, or that the expense has reached a certa in a mount. 

They desire to know many things in addition to these ; what was. 
the source of income; how many miles of track they have; how many 
cars; how many trips those cars make ; ho w many passenge rs they 
carry ; what other sources of income there were ; what was the ex­
pense of operating the road ; what portion was simply fo r the trans­
portation of the passengers; how much was paid for motive power, for 
repair of cars, of apparatus, of track, buildings, etc., etc.; what 
has been expended in construction, improvements or betterment. 

Having all this information well in hand , the o wners a nd managers 
can determine more readily wherein the expenses have been too large, 
and ·have hereafter a basis up on which to calculate their future opera­
ti,ms. 

Moreover-what is of incalculable benefit--they can compare the 
cost of operating ex penses of other lines throughout the country. 

Heretofore, the great difference of o pinion o n the pa rt of street 
railway officials as to the necessity or value of a ny reports or statisti­
cal information, has rendered it almost impossible to ge_t a ny reliable 
information, and above all to make any compa risons, one road with 
another. 

In order to get a ny beneficial results by° co mparison, it is necessary 
that we have statistics compiled from some standard basis. 

We canno t compa re whea t with pota toes , neithe r can we compare 
the cost of operat ion of one road with th e operation of a nother, unless 
like expense accounts a re included in each case, a nd the data compiled 
under the same rules .. 

In the case of the steam roads of the Un ited Sta tes, the Intersta te 
Commerce Commission has caused to be co mpiled a Classification of 
Expenditures and certa in rules ior their g uidance in making the an­
nual reports to the g overnment. 

Most of the railroad commissions of the several states have adopted 
this classification, and nea rly all the railway companies use the same in 
their accounts. 

It is quite proba ble that in the near future the Interstate Com­
mission may extend its jurisd iction o ver the street railway co mpanies, 
and in that case would compel them to adopt a uniform system of ac­
counting as a basis. 

Such a system of accounting, to be accepted by all the railroad 
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companies in this Association , can only be adopted after due considera­
tion and the co-operative endeavors of our accounting officers. 

This committee will not attempt to prescribe a set of rules and 
reports, but only to suggest certain distinctive lines which we believe 
should be followed in the future, when deciding upon a basis for ac­
counting statistics. 

DIVISION OF EXPENSES. 

We are all agreed that it is essential for the expenses which add to 
the present or future value of a property to be separated from those 
which do not, and that the three great divisions should be 

r. Transportation expenses. 
2. Maintenance 
3. Construction 
This established, the various subdivisons may be few or carried to 

infinity, but the final results are necessarily the same. 
The differences between these divisions are as follows : 
1. Transportation expense is simply the expense of transporting 

the passengers, and includes nothing whatever expended upon the 
the property. Under this heading we should find wages of conductors, 
drivers, gripmen, motorme n , (engineers and firemen on dummy lines), 
fuel, provender, lubricants, wrecking, etc., etc. 

2. lHaintenance expense is the expense of keeping the propertiei; in 
their original condition, and consists of the amounts expended upon 
repairs of track, buildings, cars, power plant, engines, etc., etc, 

3. Construction expense is such as adds to the value of the original 
plant, such as additional buildings and machinery, ne w tracks laid, less 
the value of old ones taken up, etc .. etc. 

Improvements and betterments should a lso be included under the 
head of construction, that is, for such portion as the property is im­
proved over the first cost. 

One question deserving your consideration is that of taxes, and 
whether it should be included in the opening expenses or not. I have 
noticed that the majority of the roads do now include it, while a few 
deduct it from the net income after operat ing expenses. 

In comparative statements this is an important item, and it would 
be well to decide this question. Our road deducts taxes after the oper­
ating expenses as one o f the fixed charges , which I think is correct. 

MATERIAL. 

Another point we would suggest is to recommend the accounting 
for material as closely as possible. It is the practice upon many roads 
to keep no account of material purchased and kept in stock for future 
use, but to charge all material purchased to expense, whether used at 
once or not. 

It must be perfectly clear to this Convention, that when material is 
purchased, there is no dec rease in the assets of the company, and con­
sequently no expense. There has been simply an exchange of cash 
for material. The expense does not occur until the material is used. 

When we can impress upon our accounting officers the necessity 
of accounting for material as closely as for the paltry nickel, we shall 
have advanced one important step in the right direction ; and until this 
is accomplished, our monthly returns will not show us what they are 
intended to show, i. e., the business done and the expenses incurred 
during the month. 

It is absurd to charge to the expenses of one month all the bills 
paid in that month, or the bills contracted in that month, when the 
material covered by the same may have been used long ago, or 
may be in stock for future use. 

Materiai used represents from 30 to 40 per cent. of the expenses 
of operation, and yet on the majority of our roads it receives no atten­
tion whatever. 

I would like to say something concerning the care of material, the 
method of handling supplies, method of keeping stock accounts, of the 
care of tools and old material, but fear to take too much of your valu­
able time upon subjects of minor importance. 

UNIT FOR COMPARISON, 

It has been suggested that we adopt as a unit for comparison the 
car mile, especially in regard to motive power, and conside r the single 
truck with double motor car as the standard, double truck cars to be 
equal to two trains of two cars each. 

It is difficult to say what should be the unit, whether it shouid be 
the car mile, the passenger or neither. 

When we consider the vastly different conditions to be contended 
with on the various roads, in the shape of grades, distances from 
power house, amount of traffic, etc., we can hardly settle upon any 
factor for a unit. 

It may be decided that the best results for comparison will be 
found by comparing the percentage which operation bears to gross 
income. 

FUTURE WORK. 

I would advise for the continuance of this work that a committee, 
selected from the accounting officers of roads in this Association, be 
appointed to prepare a Standard Classification of Expenditures, with 
blanks for Statistical Reports to be referred to the next annual Con­
vention ; the same to be previously circulated among the members of 
the Association, in order to obtain the fullest possible criticism and 
examination at the Convention. 

Special Paper on " Experiments on the Expan= 
sion of Continuous Rails." 

Bv A. J. MoxHAM. 

Gentlemen :-In the matter of track construction to-day, the ques­
tion of paramount importance is that of the joint. For many years 
the question has been the rail. As this has received time and atten­
tion, one weak spot after another has been eliminated, and so great 
has been the pruning process that the one weak spot left, " the joint," 
is only the more glaring from the absence of many of its brothers in 
misfortune. 

Known to be the weakest point in the structure, the question of 
the joint has had its full share of attention. It is not, perhaps, gener­
ally known, but is nevertheless a fact, that the joint of the formerly 
despised street railway has already distanced its heretofore leader, the 
steam railroad ; certainly in its practical application, if not in its 
scientific development. 

The question of the best joint is not entirely a scientific question. 
It is also a commercial question, and it ceases to be scientific when it 
ceases to be commercial; it then becomes" n()n est." All evil is com­
parative: 

" The Uttle gtrl who had a little curl 
Right in the middle or her forehead, 
Who, when she was good, was very, very good. 
And when she was bad was horrid," 

might have been either a little angel or a little devil according to 
whether the conditions were favorable to her easy control or not. So 
with the joint. The joint of the steam road can be controlled-it is 
exposed and therefore accessible ; that of the street road cannot ; it is 
practically inaccessible. It has been proposed to overcome this by 
making it accessible by means of boxes with removable covers. Apart 
from the objection that this adds to the amount of street taken up by 
the track, the cost, if properly done, is almost prohibitive. I have 
been informed by the manager of one of our largest and most progres­
sive street railway systems that, after a careful trial, it was found to be 
cheaper to take up the paving and tighten the joints once every few 
months than to pay the interest on the investment of the boxes. 

The question of a good joint is embodied in very few words, to 
wit, "absence of motion ;" and it must be absence of motion of the 
cars as well as of the rails, particularly in the case of electric roads. If 

two rails be placed in perfect surface and alignment and closely abutted, 
and so held, the problem is solved. Not only must they be true to sur­
face and line, but they must be abutted. It will not do to leave the 
usual expansion space. This can be quickly demonstrated by cutting 
a groove one-quarter of an inch wide in the head of the middle portion 
of a rail. The surface and alignment are here true, but not abutted. 
A slight jar can be felt from the first ; in a short time it becomes wors~, 
and after continued use, bad and rapid wear, accompanied by a low 
spot, results. In this case there is no motion of the rails ; the evil is 
resultant from the motion of the cars. This. however, goes without 
saying, as, of course, the cars are the destructive agency, and it is only 
emphasized because it is a very prevalent opinion that if the rails as 
laid to-day could only be held rigidly level, the problem would be 

solved. 
A few words as to the evolution of the joint : Ignoring the old 

stringer construction, the first leaf was taken from the steam road, at 
that time far in advance of street railway construction, at least in this 
country. The girder rail of to-day was in general use abroad some 
time before it was adopted here; but when adopted here, its advent at 
once permitted the use of the ordinary splice bars, in which the bevel 
of the plates fitting between similarly beveled portions of the rail and 
drawn into place by bolts, provided the joint. So amply strong was 
this joint considered, that at first it was deemed capable of economy; 
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the bars and bolts were made light and the bearing surface s mall. 
With the horse car it appeared satisfactory. The development of 
r.able roads, however, at once indicated the weakness of the early 
practice, and the size of the bars and bolts was increased, and much 
larger bearing surfaces provided, in the shape of channel splice bars. 
Electricity now appearing showed even this improvement inadequate. 
It was found that the wear was concentrated at the rail juncture, and a 
bar that had become useless because of actual wear at this point, 
showed no wear at the extreme ends. In other words, the wear was 
indicated by motion at the rail ends, and did not extend to the whole 
bar. The problem was then attacked on the theory of stopping all 
motion. In this two points were essential: 

First-To hold the rail against motion by means of the fastening 
bars ; to which end it was necessary to 

Second-Hold the fastening bars against motion by means of the 
bolts. 

As to the first: Not only were the bars made of great rigidity both 
vertically and laterally (for both are essential), but they were made to 
fit the rail. If one of our hearers will carefully examine an ordinary 
splice bar after it is tightened up, he will be somewhat surprised at the 
result. Taking a thin piece of paper and trying to work it into the fit, 
he will probably come to the conclusion that he has not more than 50 
per cent. of real bearing or fit, as compared with the apparent bearing. 
No matter whether the track comes from a careful or careless manu­
facturer, nor how rigid the inspection, the evil will be found; it is 
only a question of more or less. It is due to the absolute impossibility 
of making a fit of rolled surfaces when the structure is rigid. A good 
machinist will tell you that even with the . lathe or planer this is a dif-

~-3-----+t~-: 

To the credit of Mr. l'hilip Noonan , 1 think, belongs the first 
practical idea of a continuous rail. llis theory, in a nutshell, may Le 
described as gripping the rail at one end and permitting the wave 
motion or flow induced by passing trains to be, so to speak, rolled out 
before the train wheels, into a tension device that within certain limits 
holds what it gets. He provides against danger of rupture by a spring 
device which limits the strain. H e put his ideas to a test, built a con­
siderable stretch of track (some three miles) on the Lynchburg & 
Durham railroad, at or near Gladys Station, Va., and it to-day is in 
successful use. Expert inv<>stigation and report indorse it in all essen­
tial particulars, though it is, perhaps, questionable whether the fasten­
ings he used to make his rail continuous are strong and rigid enough 
to prohibit all yield. For details, those who care to investigate may be 
referred to a pamphlet on the subject, that can be obtained by address­
ing the inventor, at the above named place. 

At a glance, the problem of a street railway differs from the steam 
road in that the former is surrounded by the roadbed, while the latter 
is, at least to a great extent, exposed. The effect of the surrounding 
roadbed is twofold: 

First-By its great surface friction, it tends to hold the rail agai nst 
change, stops all wave motion, and 

Second-It to some extent modifies the temperature. 
The problem was to find a measure of value for both. To this end 

the following experiment was made: 
One rail in a section of track was so connected that it was in reality 

a continuous rail. One side of the track was taken instead of both, 
because it was thought the parallelism of the adjacent rail would at 
once indicate changes that were expected to occur, which, perhaps, other 
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FIG. 1.-SECTION AND HALF SIDE ELEVATION OF JOINT. 

ficult achievement, let alone without. To avoid this, a spring or yield 
was introduced, and this under conditions demanding rigidity as a 
sequence. In other words, the springing or yielding portion was in 
itself of great rigidity, and only made to yield by excessive tightening 
power. Hence the bearings, while strong and rigid in themselves, 
were made to spring or yield to a fit when tightened home by bolts 
large in diameter and many in number; and to secure this, very deep 
bars of great structural stiffness, which permit of two rows of bolts of 
large diameter, were devoloped. It must be remembered that this 
must all be embodied in the joint itself; to make a poor joint and then 
merely support it, has been proved a total failure. 

As to the second point, properly holding the bars: A large number 
of bolts was the first development, and increased size or diameter fol­
lowed. A nutlock to prevent slackness has been experimented with. 
If without spring to take up, not only the slack of the nut, but also the 
stretch of the bolt, it is useless, and few ,if any,exist with these desiderata. 
A bolt so large in diameter that it will not stretch, and threads well cut 
and tight fitting, so that the nut is not liable to turn, are to-day the 
best safeguards. Not only the size, but the location of the bolts, is an 
important factor. It is the jolt or impact of the car that loosens the 
nuts. The vibration passes along well defined lines. If the bolts are 
located in the line of greatest vibration. the nuts will tend to turn more 
quickly than if located elsewhere. A double row of bolts with the 
lower row staggered gives excellent results. A single row does not 
suffice. 

Such is the joint of to-day, structurally stiff, heavy enough to take 
up the jar of the blow without transmitting it all to the nuts, a yield­
ing fit that tends to counteract all motion, and large bolts, carefully 
located with a view to vibration ; in itself good, and as it now stands, 
to a certain extent, capable of economical use, and far ahead of its 
brother on the steam road, even of the heaviest construction. But 
even so it will not do. If not, query, "What then?" There is but 
one answer. No joint at all. While apparently a bold suggestion, it 
is at least worthy of thought and discussion. That the rail can be 
made continuous by mechanical means we know, but what of expan­
sion and contraction? We will do without it ; and that we can do so, 
the sequel, I think, will show. 

measurements might fail to disclose. The length was 1,160 ft., and 
the profile one that embodied level track, up grade and down grade. 
As the track was laid and in use, it was determined that it was best to 
make the rail continuous by a joint rigid and stronger than the rail, so 
as not to have to remove the whole roadbed. This because the road­
bed, which was macadam, had become solidly packed, and represented 
normal conditions hard to obtain if once disturbed. Remember .that 
when the experiment was 'made it was thought questionable whether the 
rail, when prevented from expansion and contraction, could be at all 
restrained by the roadbed ; hence all the restraining power offered was 
to be retained. At the end of each separate rail the usual one-fourth 
of an inch had been left for expansion. This was filled by a carefully 
measured dog, made of the same section as the rail, cut to fill the space 

tightly, and then driven into place. 
Now for the joints: These were to be stronger than the rail itself, 

and for connection body-bound, machine-turned bolts were decided 
upon. The two side bars were of steel, 4 X 1¼' ins. thick and 5 ft 4½ 
ins. long. The body-bound bolts were eighteen in number and 1}.( ins. 

in diameter. (See Fig. I.) 
As is well known, one of the most difficult things in metal working 

is to secure a real fit between two surfaces. The usual work of a ma­
chine tool-be it lathe, planer or what not-is very far from accurate, as 
the introduction of template work into a shop soon shows. Out of an 
ordinary selection of average machinists, it is rare to find one in ten 
capable of making a real fit, sometimes less. To insure an absolute fit 
was deemed a necessity. It was done as follows: A number of jigs 
were made having a hardened steel guide for the drill. With this the 
bars were drilled in pairs, and as drilled each bar carefully tested by 
the standard. The holes were drilled one thirty-fecond of an inch 
smaller in diameter than ultimately needed. The roadbed surrounding 
a joint being removed, one bar was clamped to the rail, and the holes 
(also one thirty-second of an inch small) were drilled through the web, 
using the bar as a guide. After the temperature of the parts was equal­
ized, the adjoining bar was then adjusted and a rose bit reamer carefully 
worked through the three holes. As quickly as one hole was com­
pleted the gauge was taken, and one of a series of machine bolts (pre­
viously turned to a standard slightly large) was accurately turned for 



THE STREET RAILWAY JOURNAL. NOVEMBER, 1892. 

this special hole ; a nd so t o complet ion . T he accuracy of the work 
may be shown by the fac t that a ft e r rea ming if a nything interfered 
with the equalized temperature (as for instance one bar being removed 
and la id in the shade} during the work, the bolts could be put home. 

Each bolt was a d riving fit. 
It took twenty-four hours 
to properly adjust each 
joint. T he trac k was thus 
made continuous. 

At fiv e points along the 
line heavy stakes were firm-

The average tempe rature during the work was 43.04 <legs., the maxi­
mum eighty-one degrees and the minimum ten degrees. 

The section of rail used in the track is of the girder type, six inches 
deep, weighing seventy-eight pounds to the yard, and shown in Fig. I. 

The rail is fastened to the ties by means of tie plates, and the gauge is 
preserved by tie rods spaced ten feet apart, The ties are spaced eleven 
to each thirty feet , and the roadway is excellent macadam. 

Anticipating the unknown, provision was made for a possible sud­
den stoppage of the line by means of portable connecting tracks kept 
in readiness. In order to further explain whatever might occur, careful 
preparations were made to read the temperature of the rail at different 
parts above and below ground during the experiment. As the rail was 
in use, this was done by a special rail in the adjoining roadbed, and in 
order that the scope of"investigation should be fully complete, the tern­

' Wooden Plug 

Iron Filings 

Street Railu:ay Journal N. Y. 

FIG. 2.-METHOD OF DETERMINING TEMPERATURE OF I BEAM AND RAILS. 

ly fi xed in the ground , one on each side of the road, in the top of which 
were set small wi re nails. A thin but small co rd was tightly stretched 
from stake to stake, the tops of which were several inches above the 
top of the rai l. D irectly underneath this line a mark was made on 

FIG. 3.-BOX FOR PROTECTIN G THER MOMETERS IN 
TEMPERATURE TESTS. 

the head of the rail with a cold chisel. Measu re ments were taken 
from the stake to the chisel mark, and fr om th e top of the rail to the 
tightly stretched cord. O bservations were taken a t these five points, 
in the manner indicated, throughout the whole summer. 

The work was started on March 19, and finished April 25, 1892. 

perature was continuously taken at the head of the rail. at the lower 
flange of a six inch rail, of a seven inch rail and of a ten inch rail, or its 
practical equivalent, a ten inch I beam. Simultaneously readings of the 
temperature were taken as folio ws : 

Air in the shade. 
" " " sun. 

Roadbed at a depth of seven inches. 
'' ten 

The apparatus used for the purpose of these readings is fully illus­
trated in Figs. 2 and 3. Before using the thermometers they were 
tested for comparative readings by immersing them all in the same 
bath, which was raised gradually from freezing point to the maximum 
limit of thermometers; simultaneous readings being taken at intervals 
of five degrees: It was not found necessary to make any comparative 
corrections, no difference greater than one-half degree being found. 
The correction for the stem exposed in the thermometers was in all 
cases so small, not amounting to more than one quarter degree, that it 
was neglected. The thermometers were obtained from Queen & Co., 
and are graduated to one-quarter degree. Fig. 2 shows the arrange· 
ment of thermometers for procuring temperature of top and bottom of 
rails, and explains itself. The rails were imbedded in macadam, and 
in such a manner as to most closely resemble the conditions found in 
an actual roadbed. The thermometers were enclosed by a box with 
sides of wire netting admitting the air freely, and intended only to 
protect the thermometers from accidental breakage. 

During the experiment many thousand readings were taken. With· 
out wearying you with the dry, technical details of their repetition, the 
writer merely calls attention to the fact that a recapitulation of these 
readings, in the form of averages, is attached to this paper, a.nd in 
such shape, that the engineering student to whom they will perhaps 
appeal, will find food for study. There are eight different comparisons. 
Speaking very briefly, it may be stated as the result of an analysis of 

some of these averages: 
First-That the roadbed at ten inches depth averaged, 

A.-During day readings 
At 8 A. M. 1.25° less than air in the shade. 
" 12 M. 5, 52° 
" 6 P. M. I. 88° " "and 
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B. - During nig ht readings 
At 6 P. M. r.93° less than a ir in the shade. 
" 12 r. l\!. 8.30° more " 
" 6 A. M. 8.09 ° " " " " 

as was to be expected, the earth being colde r tha n the a ir temperature 
during the day, and warmer during the nig ht. 

S econd.-That the flange a nd heacl of rail, as la id in the roadbed, 
differed from the air temperature a s follows: 

A .- During day readings (see table No. 1). 
At 8 A. l\l. Flange 2. 36° less than air. Head 3.13" less than air. 

12 M. 3.63° '' 4.40° " 
" 6 P. M. 2. 19° more " 5.61° more " 

B.-During night readings (see table No. 2). 
At 12 P. M. 

" 6 P. M. 

Flange 5.93° more than air. Head 4. 00° more than air. 
3.94° 2.67° 

Comparison is always made with air in the shade, because the 
irregularity of the sun's rays introduces disturbing elements so great as 
to hide the law. As a factor of correction, if desired, the percentage 
of difference can be deducted from table No. 3. 

This slight analysis of the tables will suffice to prove to the prac­
tical railroad man that for all ordin:iry purposes, the rail may be 
assumed to be subject to nearly full air temperature, and that the road­
bed will not suffice, as has been believed, to keep the rail temperature 
virtually regular. Steel is a far better heat conductor than earth, and, 
as the tables show, the whole rail (flange as well as head) closely fol­
lows the air temperatures. Readings taken over a long period, night 
as well as day, every fifteen minutes. With this fact before us one 
element of doubt has been removed; but it also proves that the heating 
of the sun in the day, and the cooling of its absence at night, leaves 
the expansion and contraction most certainly there. 

Now for its effects. The experiment has proved absolutely and 
beyond cavil, that it is restrained and held by the surface friction of 
the surrounding roadbed. From first to last, from a temperature of 
twenty-two degrees below freezing point ( or ten degrees), to a temper­
ature of eighty-nine degrees above freezing point ( or 121 degs. ), ex­
tending from March to August, there was absolutely no movement of the 
track out o.f place. Even at the ends was this true; proving that not 

TABLE No. I. 

DAY READINGS. 

Variation between Flange, Head of Rail and Air (Thermometer 
shaded) for 8 A. M., 12 M. and 6 P. M. 

Month. No. of Flange of Head of Air 
Readings. Rail. Rail. (Shade). 

General Average: 
April ............ 57 48. 0 40 49. 0 18 49•

0

97 
May .............. 70 62. 0 76 63. 0 98 65. 0 17 
June ..•.......... 46 78. 0 00 78. 

0
95 79. 

0 

43 
July ............. 72 77-

0

57 77. 
0
91 79-

0

54 
August ........... 78 75.•17 75. 0 07 n °68 
September ....... 36 65. ·ss 65. 0 38 67. 0

II 

359 69.•13 70.•09 71. 
0
79 

A vera({e at 8 A. 111.: 
April ............ 19 42.•07 46.•50 41. 0 05 
May .............. 23 56,0 97 52. 0 78 61. 0 91 
June ...........•. I7 71.•44 72. 0 26 74-

0

17 
July .•........... 24 68. 0 07 65. •31 71. 0 50 
August ........... 26 6S. 0 80 69. 0 38 71. •19 
September ....... 12 63. •25 59. 0 70 53. 0 33 

121 61. 0 21 60.•44 63. 0 57 
Average at 12 M.: 

April ............ 20 50. 0 00 50. 0 90 54. 0 20 
May .............. 23 64. 0 78 66. 0 71 69. 0 21 
June ....•........ 16 eo. 0 59 82. 0 03 85. 0 53 
July ............. 24 79. 0

10 81. 0 27 s3. 0 89 
August ........... 16 79-

0

44 76. 0 00 84. 0 71 
September. ....... 12 71. 0 50 72. 0 25 73. 

0
29 

121 71. 
0
91 71. 0 14 75. 

0
54 

Average at 6 P. M.: 
April ............ 20 52. 0 70 52. 0 28 53. ·ss 
May ............. 24 65. 0 85 65. 0 81 61. 0 10 
June .•........... 14 84. 0 73 83. · s s 78. 0 84 
July ............. 24 81.•79 81. 0 70 76. 0 68 
August ........... 26 78. 0 40 79. 

0.57 73. 0 83 
Sep<embe, ....... ·1 12 71. 

0
75 70. 0 04 68. 0 04 

120 72. 0 26 73-
0
84 69. 0 45 

only wi ll the roadbed ho ld the track as a complete structure, but that 
it will do it consecutively. Once be dded, it will hold a rail ten feet or 
thirty feet , as well as one 1, roo ft. O n th is point there is no room for 
error . The expa nsion in r, 100 ft . , if not neutralized, would equal five 
and one-fourth inches , und er the conditions here stated, and five a nd 
one-fourth inches would throw the rail out of li ne fourteen feet, if it 
were held a t the ends a nd permitted to bow in the cente r. An expan­
sion of one ra il would mean a bout six inches in thirt y fee t out of line. 
The query a rises, " Wha t has become of it?" It is ex istent , and, like 
all force , it would fl o w to the point of least res istance. In the case of 
a s tree t rail. buried in the roadbed, it is reasonable to believe th is 
point is in a minute enla rge ment and reduction of the sectional a rea 
of the ra il. 

As to its effect upon the stee l: Experts teach us that a variation 
of seven degrees in temperature, if held, would subject the rail to a 
stress of 1,000 lbs. per squa re inch. Taki ng a track la id at the low 

T ABLE No. 2. 

NIGHT READI NGS . 

Variation between Fla nge , H ead of Rail and Air, for 6 P. M., 
12 P. M. and 6 A. M. 

Month. 

General Average : 
Mav .. . .. . •. ...... 
Jun·e .......... ... 
July .......... ... 
August ......... .. 
September ....... 

Average at 6 A . llI.: 
May ..... . . . ...... 
June ............. 
July ............. 
August ........•.. 
September. ....... 

Average at 12 P. flf.: 
May ........ . ..... 
June ............. 
July .....•... . .. ·1 
August ........... 
September ....... 

Average at 6 P. 11!£.: 
May ....•. ....... 
June ...•...••.... 
July ............. 
August ........... 
September ........ 

No. of 
Readings. 

37 
48 
71 
75 
33 

2t'i4 

12 
l7 
24 
25 
II 

-----
89 

13 
l7 
23 
25 
II 

89 

12 
14 
24 
25 
II 

----
86 

Fla nge of 
R ail. 

59. 0 88 
73. 0 76 
74.0 40 
74. 0 25 
65.•76 

70. •74 

54. 0 25 
67.°41 
67. 0 22 
67. 0 12 
59. •27 

64. •50 

58.°II 
7r. •9 7 
72. •96 
71. 0 46 
63.°86 

69. • r 5 

67.°12 
83. 0 64 
82. 0 96 
80.°18 
72.°31 

------
78. 0 69 

T ABLE No. 3. 

Head of 
Rail. 

58. 0 75 
72. •37 
72. 0 93 
71. 0 70 
63. 0 48 

68. 0 96 

53.°58 
66. 0 66 
66. 0 08 
65. 

0
99 

58. 
0
54 

63. 0 54 

56. 0 77 
69. ·so 
7r. 

0

3° 
69.°90 
62. 0 22 

67.°22 

66. 0 08 
82.°53 
s r. •35 
79. 0 26 
7o. 0 59 

77.°42 

Air 
(Shade). 

56. •07 
68. 0 32 
68. 0 54 
68. 0 41 
59. 

0
63 

65. 0 60 

49· 
0

79 
63. 0 00 
60. 0 66 
62. •54 
53• 

0
13 

59. •23 

54. ·ss 
65. 0 38 
66. 0 17 
66. 0 14 
56. 0 90 

63. 0 22 

63. 0 62 
78. 0 21 
78. 0 68 
76.°18 
68. 0 86 

74. 
0
75 

SIMULTA NEOUS R ECO R DS 

of Air Temperature Exposed to the Sun and in the shade. 

Month. 

General Average: 
August ..•.••..... 
September ...... . 

Average at 9 A. M.: 
August. ......•••. 
September ....... . 

Average at 12 fif.: 
August .......... . 
September ....... . 

Average at 6 P. 11,f.: 
August ......•..•. 
September . 

No. of 
Readings. 

60 
30 

Air (Shade). Air (S un). 

---------1--- -----1-------

20 
IO 

30 

20 
IO 

30 

20 
IO 

30 

----

77.°II 

69.°25 
59.°50 

66. 0 00 

82.°79 
73. 

0

75 

79,°r 5 

ro5. 0 45 
60. •5 5 

90.°48 

98. 0 87 
93.°85 

-----------------
81.°10 97.°20 

80.°47 75.°70 
69.°05 66.0 30 
----------

76. 0 66 72 •56 
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temperature of forty degrees a nd subject to a maximum of 120 degs., 
or a variation of eighty degrees, the stress is equal to less than 12,000 
lbs. per square inch. Much less than the elastic limit, and less than 
the strain put upon an ordinary bridge, or similar structure. It would 
therefore appear that the effect on the steel would be harmless. 

On the face of it, therefore, there is nothing to prevent us abutting 
our rails, and this is but the prelude to an absolutely continuous track 
-o,u without joints-the rails welded by electricity, or otherwise con­
nected one to the other, up to such lengths as may be deemed best. 

As to its practical application, many precautions suggest them­
selves. It must be remembered that a track so laid will be like a huge 
spring under tension, absolutely safe and harmless when restrained by 
the roadbed, but ready to spring like a shot from a cannon if. while in 
this condition, the roadbed be removed. The part of common sense 
would appear to be to limit the length of a continuous rail to, say, 500 
or I ,ooo ft., with specially devised expansion joints at these intervals; 
or, if desirable to take up the paving for repairs on a very short piece, 

TABLE No. 4. 

DAY RECORDS 

Of Earth at 7 inches, Air (in shade), and Flange of Rail. 

Month. 

General Average: 
May ............. 
June ............. 
July ............. 
August •.•........ 

Average at S A. ,V.: 
May ............. 
June ............. 
July ............. 
August ...•.•..... 

Average at 12 111.: 
May ............. 
June ............. 
July ............. 
August ....••..... 

Average al 6 P. M.: 
May ............. 
June ............. 
July ............. 
August ........... 

No. of 
Readings. 

IO 

74 
72 
18 

174 

3 
26 
24 

6 
-----

59 

3 
25 
24 
6 

58 

4 
23 
24 
6 

57 

Earth 7' 

59. 080 
73. 

0
74 

73-
0
95 

73- 028 

76. 052 

55. 050 
69. 035 
69. 014 
69. 050 

66.°75 

60.°33 
73. 038 
72-

0
79 

71 .°91 

70.0ss 

62.062 
79• 013 
82.°91 
76. 066 

-----
86. 050 

Flange of 
Rail. 

62. 040 
76. 071 
77. 

0
: 7 

76. •os 

So 088 

56. 050 
69.°30 
69.°29 
67.°66 

68.°45 

65.°oo 
78. 090 
So. •35 
76.083 

76. 084 

65. 000 
83. 030 
83.° 49 
84. 000 

82.°14 

TABLE No. 5. 

DAY RECORDS 

Air (Shade). 

65. 040 
78. 010 
79-

0
s s 

76. 072 

82.•57 

63. •70 
71. 067 
70.°29 
69.°50 

7o.•49 

72. 066 
84.°78 
96.°35 
82. 003 

------
92.020 

61.°25 
78. 021 
79. 006 
7,. 083 

75· 
0
s 7 

Of Earth at IO inches, Air (in shade), and Flange of 10 inca I Beam. 

Month. No. of 
Ea<th rn" I Aic(Shade), ~ lange of 

Readings. IO I Beam. 
------

C eneral Average: 
July ............ . 72 72. 059 79.°27 74-

0
90 

August ........... 78 71. 091 76. 042 72-
0
94 

September ........ 33 65.°r 2 66. 0ss 65.°12 

A 
I 83 70, 094 75. ·s2 72. 084 

verage at 9 A. JII.: 
July ............. 24 69.°80 76.

0
93 69.°37 

August ........... 26 65. •os 68. 064 69.°88 
September. ....... II 63. 01s 58. 018 60.°25 

A 
61 66. 05 7 

I 
57.°73 67. 073 

verage at I 2 M,: 
July ............. 24 72.

004 88. 008 77. 050 
August ........... 26 70.°5 7 72. 074 73. 081 
September. ....... II 64.°04 72. 040 65.°37 

----- ------
A 

61 69. 095 78. 073 73. 092 
verage at 6 P. M.: 
July ............. 24 75.°91 78. 077 78. 020 
August ............ 26 74. 015 77-

0
36 So. 076 

September. ....... II 68.°13 69.•04 6S. 091 

61 74. 0 08 77.062 

the following would be effect ive: Firs t remove only a foot of paving, 
then with a hack saw cut out, say, six inches of rail, thus removing the 
tension or compression, as may be. This done, the rest of the road­
bed could be removed, starting from the cut part of the track, without 
danger. Be this as it may, it should be borne in mind that chained 
lightning is not a ni ce plaything, and therefore a lightning conductor 
is sometimes handy. 

One important saving that would be effected by a "track without 
joints" would be in the weight of the rail. A rail of 100 1 bs. per yard 
is to-day in use, and next year will be extensively used. Perhaps, with­
out th eir knowledge, the cause of this has been the street railroad 
men's dearly bought and sad experi ence with joints. The joint being 
defective, the effort has been made to secure such stability of track as 
to relieve the joints by means of a heavy rail. In a 100 lb. rail there 
are but thirty pounds of wearing surface, of which not more than 
eighteen pounds can be used before the rail will have to be thrown 
out; therefore there will be eighty-two pounds unused. For mere 
stiffness and rigidity, a sixty-six pound rail, if supported by the proper 
number of cross ties, will answer every engineering demand, even of 
electric cars at high speed. Anything over this goes to the debt of 
"bad joints." 

Paper on "Is a Standard Rail Head Possible? " 

Bv JoHN F. OSTROM. 

Gmtlemm :-Perhaps an apology should be made for not submit· 
ting the contents of this paper to your committee on "Standards for 
Electric Street Railways." That this was not done is due to two 
causes. First, my attention was not called to the fact that such a com­
mittee was at work until within the past six weeks. Second, the last 
of the statistics to which I shall refer reached me less than a week ago, 
when I judged that the commitee's work was probably completed and 
its report made up. 

For several years I have been deeply interested in the development 
of the modern American street railway track. I have seen rail weigh­
from thirty to nine ty-eight pounds r,er yard, and varying in height 
from three inches to nine inches, used for the same kind of traction, 
without, so far as I could see, any effort being made to standardize 
e ither weight or shape. On the same road I have seen eight different 
sections of g irder rail in use, besides a stringer rail and four different 
sections o f guard rail. Surely, I thought, if such statistics as are 
obtainable were presented to the American Street Railway Association 
th e matter can be taken up and a standard rail, at least for electric 
traction, adopted. With such statistics it might be possible to submit 
to the Association a sketch of such a rail ; and so. believing that " In 
a multitude of counsellors there is wisdom," I began by taking the car 
bui lders and truck and wheel manufacturers into my confidence. 
Twenty-two of them answered my letters. Eleven of them said, 
" Make your standard rail to carry the wheels we make the most of, 
two and a quarter inches tread and three-quarters inch flange." Six 
substitued two inches for two and a quarter inches, and said," The 
majority of our wheels are made two inches tread and three-quarters 
inch flange." One truck manufacturer wrote last May ; "The street 
railways generally in the large cities are using a wheel having a two 
inch tread and a flange not exceeding three-quarters of an inch. This 
width in tread I regard as altogether too narrow for electric purposes, 
and consider that it is used by the railway companies in deference to 
the fact that their horse car rails are not adapted, usually, to a wider 
tread. If you will permit a suggestion, the tendency of electric rail­
roading, as you are doubtless a wan:, is to higher speeds than hereto­
fore; and, also, there is a decided tendency to connect towns miles 
apart by the electric railways. This means, I think, that in the near 
future long distances will be traveled, largely in the country, and ,cry 
high speeds will be attained. Consequently, the tendency will be to 
use broader treads and deeper flanges. I should recommend that your 
standard rails be adapted to a wheel having a minimum tread of 
from two and a quarter inches to two and three-eighths inches for city 
use, and an allowance should be made by which, at least, a seven­
eighths inch flange must be used on the rails. We should prefer to put 
out a wheel having a tread full two and a quarter inches in width, and 
we put out two inches only because the two and a quarter inches are 
not suitable in all cases for th e old rails which are sometimes used." 
After receipt of these letters I extended my inquiries and wrote to 
every street railway company in the United States and Canada, whose 
add ress I could learn, asking for particulars as to the kind of road 
operated, width of tread and depth of flange used, kind of paving in use 
or in contemplation, legislative or corporation enactment governing 
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type of rail to be usecl, ancl suggestions as to what would constitute 
a rail that could be used by the majority of the s treet railroads. When 
the a nswers to these letters began to co me in both conditic•ns and 
theories confron tecl me. Wheel treads vary from one and a half to five 
inches; fl anges from seven-sixteenths to one a ncl a half inches ; rail 
from sixteen pound T to ninety-eight pound girder. One council 
unanimously requested the road to take up all girder rail and lay T 
rail instead. Another specified both form of rail and weight (groove 
girder, seventy-seven pounds}, while others specify a rail of a particu­
lar manufacturer, a rail with a stated width of wagon tram, etc. 

Suggestions as to standard vary as much as conditirns. On one 
point only a ll seem to :igree, and Ohio voices the general sentiment:, 
"Tram rails no account for anything or anywhere." 

One road writes : " There should no rail but a T rail be used 
where the city authorities will allow it." Another: " Plain T every 
time, under all circumstances of paving and traffic." Another: "There 
seems to be a popular projudice agai nst T rail for s t reet work, which is 
exercised wholly without reason; and, so far as the T rail for the very 
best service goes, there is no chance for a rgument." 

Against these are suggestions for side bearing rail, with various 
widths of wagon flange a nd for center bearing and groove girder 
rails; eighty eight companies, operating 1,083 miles of track, suggest 
T rail ; sixty companies, operating I ,IOI miles of track , suggest girder 
rail; forty-five companies, operating I ,243 miles of track, suggest a 
section of girder rail deep enough to be spiked direct to tie in paved 
streets. 

One correspondent sums up the subject of a standard rail as fol­
lows : "To my mind this would be utterly impossible. There are too 
many people who think they know more of such matters than any one 
else." 

There was the last straw. I gave up the "search after the unat­
tainable," but would call your attention to a most excellent article on 
· • Rail Sections and Special Construction," by Geo. W. Mansfield, read 
before the Massachusetts Street Railway Association, and publish ed in 
the October number of the STREET RAILWAY JO URNAL. It is by a ll 
means the best paper I have read on the subject, and except that I 
would make my lightest section of rail seven inches high, instead of six 
inches, I cordially endorse all he says as far as it relates to a solid 
rail. But if a standard rail is unattainable, it is not impossible to 
adopt such standards of measurements for the head of the rail as will 
make the six sections suggested by Mr. Mansfield possible. 

There are at present, besides the various sections of the rail, over 
ninety sections of girder rail now on the market, with fifteen different 
widths of head between one and a half inches and two and a quarter 
inches. These rails have ten variations in flange room or dip, from 
seven-eighths to one and three sixteenths of an inch. Should each of 
these widths of head and depths of flange room be required in each of the 
four sections of girder rail, Mr. Mansfield suggests we would have 6oo 
and with two widths of wagon flange, 900 girder rail sections to selec~ 
from. 

The adoption of one width for rail head and one depth for flange 
room would, in my judgment, be the nearest approach that can be 
made to a standard rail. With these measurements, specifications 
should be given as to the distance of gauge line from center of web 
of rail and radius of curve at gauge line. With these points decided, it 
would be comparatively easy for the railway companies to settle the 
question of a standard wheel tread and flange. Rails bought from one 
manufacturer would connect at gauge lines with ihose of another. 
The side bearing, groove and T rails suggested in Mr. Mansfield's pa­
per, could be carried in stock by the various manufacturers, and many 
of the expensive delays incident to new construction during the past 
years could be thereby avoided. 

The necessity for a standard recognized, is it possible to devise 
one that can be accepted as such? In response to inquiries already re­
ferred to, I received replies from 306 roads, operating cars on 4,347.8 
miles of track. 

Twenty of these roads operate with steam motors over 155 miles 
of track ; twenty-nine with cable motors, over 328 miles ; ninety-nine 
with horses, over 1,117 miles; 198 with electricity , over 2,748 miles; 
fifty-nine have 625 miles of stringer rail track; 197 have 1,532 miles of 
T rail track; 146 have 2,190 miles of girder track. 

I think you will agree with me that this mileage will justify us in 
assuming that the above reports may be reasonably taken to represent 
the condition of the street railway si tuation of the country to-day. 

Two hundred and sixty-four roaas reported width of wheel tread 
on 3,937 miles of track. These varied from one and a half inches to five 
inches, in fourteen different widths, two inches, two and a quarter ' 

inches and two and a half inches being used in the majority of cases; 
170 roaas, operating 2,942 mires, use two and a quarter inch wheel tread 
or less; 5(1 roads, operat ing 568 miles, use two and a half inches tread. 

If these could be co mbined, and a two and a quarter inc:h tread 
wheel substituted, we would have 226 roads, operating 3,510 miles, 
using one tread whee l, or about 84 per cent. of the reported trackage ; 
279 roads, operating 4,r 18 miles, reported twelve different depths of 
wheel flanges , varying from scve n-~ixtcen ths of an inch to one and a 
half inches, five eighths and three-quarters of an inch being most large­
ly used ; 22·; roads use three-quarters inch flang e or less on 3,58 r miles 
of road ; 26 roads use a seven-eighths inch flange on 298 miles of road. 

If these could be combined, and a three quarters inch wheel flange 
adopted, we would have 249 roads using this wheel flange o n 3,879 
miles of track, or 94 per cent. of the reported trackage. 

The adoption of such a wheel flange will be perfectly safe wherever 
the radius of curve at gauge line of rail is not over a quarter o f an inch. 

Leaving the general results, let us look for a moment at the statis­
tics of the 198 electric roads, with their sometimes dangerously high 
speeds, and their 2,748 miles of track; 181 of them reported thirty one 
different wheels, varying from one and three-quarters inch tread and 
five-eighths inch flange to three and a half inch tread and one and a 
quarter inch flange on 2,640 miles of track; 109 of these use a wheel 
tread two and a quarter inches, or narrower, on 1,870 miles of track; 
51 companies use a two and a half inch tread on 512 miles of track. 
If it were possible, as I believe it is, to combine these, we would have 
t6o companies using a two and a quarter inch tread on 2,382 miles, or 
90 per cent. of the electric mileage reported. 

One hundred and forty-six of the electric roads use a three-quarters 
inch wheel flange and under, on 2,244 miles of road, and 24 roads use 
a seven-eighths inch flange on 256 miles of track. 

By combining these roads, increasing the depth of wheel flanges 
below three-quarters of an inch to that point, and cutting down the 
seven-eighths inch flange to three-quarters of an inch, we would have 
2,500 miles of track using our standard. or 95 per cent. of reported 
e!ectric track. 

We find, then, that the wheel tread that most nearly approaches 
the necessities of the street railway world of to-day is a two and a 
qu arter inch tread, and the wheel flange three-quarters of an inch deep. 
Recognize this fact, and the apparent need is for a rail designed to 
ca rry such a wheel. Such a rail should have, in my opinion, a head 
flat, or nearly so, two and five-sixteenths inches wide, with a curve not 
ove r a quarter of an inch on the gauge line corner, with a dip of one 
inch to the wagon flange in side bearing rails, and one and an eighth 
inches to the bottom of the groove in groove rails. The width of head 
and the gauge line curve can be made alike in both T and girder 
rails. Distance of center line of web to gauge line in the g;rder rail 
is five-si xteenths of an inch. My reason for making the groove deeper 
than the dip in the side bearing rail, is that in the latter both 
head and flange are subject to wear, while in the groove rail the wear 
is confined to the head of the rail until the wheel flange strikes the 
bottom of the groove. 

Such a standard rail head I believe to be perfectly feasible. Its 
adoption by this Association would materially simplify both the track 
and wheel questions. It would give to manufacturers a clear idea of 
what street railway requirements are likely to be, and enable them to 
have such rails as may be desired, ready for next spring's business : 
and it would be of incalculable benefit in connection with such sugges­
ti ons as those of Mr. Mansfield, already referred to, in enabling the 
many new companies to avoid the mistakes of inexperience, and to 
work with us toward a higher standard of excellence in street railway 
work. 

Events Which Led Up to the Formation of the 
American Street Railway Association. 

BY D. F. LONGSTREET. 

Gentlemen :-Complying with a request from your Executive Com­
mittee, I have the honor to submit herewith a paper narrating the 
events which led up to the formation of this Association. 

The October number (1891) of the STREET RAILWAY JOURNAL, a 
copy of which reached me in due course in Denver, contained an ed. 
itorial under the heading " History of the American Street Railway 
Association," which contained these words: "Probably the credit of 
having first conceived the idea of an organization of street railway men 
belongs to Mr. D. F. Longstreet, while to H. H. Littell, Henry N. 
Watson, Walter A. Jones, Thomas Lowry and J. E. Rugg great credit 
is also due for the part they played in its organization." 
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It was because of reterence to this article, in the office of your sec­
retary, the following month, and of the conversation that followed, 
that I agreed to write up the inside history of the events which led up 
to, and the methods employed in 'forming. the Association. It was my 
intention to have written this for the secretary's files only, and simply 
that the future historian of the Association might be in possession of 
the facts, but your Executive Committee having requested me to pre­
pare it in this form, I feel in duty bound to reply. 

In order to give a clear idea of the matter, I shall have to go back 
to my first connection with street railroads, which was in July, 1865. I 
had then been back from the war about six weeks. I found on my return 
to Providence, R. I., (I had enlisted there in 1862) that street cars had 
been started on one route February 22, 1865, and other tracks were be­
ing laid by the Union Railroad Co. One of the routes then building 
was into the section of the city where my home was. I had become 
accustomed to long hours and exposure. It seemed to me that the life 
of a conductor would be an agreeable one, and I made the necessary 
application. On my nineteenth birthday I received notice of my ap­
pointment, and three days later commenced work. The pay was $2 
per day, and the hours sixteen. I did not mind the hours, and the pay 
was ample for all my necessities. 

I was impressed at once with the utter lack of system and account­
ability in the conduct of the business. The route was single track and 
turnouts. There was no system by which we knew when or where to 
meet cars, and no instructions which would give the right of way, or 
govern the movement of a car under unusual conditions. which latter it 
was demonstrated. were quite usual. The result was, that cars were 
frequently off time, would meet on single track, and after a season of 
wrangling as to who was right and who was wrong, one or the other 
would pull back or jump the track. The route upon which I was run­
ning was a doubie fare route; passengers riding beyond a single fare 
point were requested to pay more. There was no method of telling 
which had paid through. There was no system of accounting for 
money received. It was the custom to keep tally with pennies, and at 
the end of the day to turn in as many fares as you could find tallies. It 
was said that some of the boys would spend the "tallies" (by mistake) 
for beer, sandwiches or cigars, and in that way unconsciously reduce 
their Jiving expenses. Whether this was true or not, they certainly had 
the credit of being dishonest. I had just passed three years under cir­
cumstances which demanded the strictest sort of discipline and • ac­
countability, and these things were very annoying to me. I figured 
out a time table for the boys on the route upon which I was running, 
in which the passing points were given, and established an understand­
ing as to what each should do under certain circumstances. During 
that summer we carried, at times, large crowds to a resort which was 
located beyond the half fare line. As there had been no system pro­
vided by which those who had paid through could be distinguished 
from those who had not, the results were disastrous. It was the cus­
tom to use two-penny pieces in tallying for such passengers. 

When a car would arrive at the line with seventy-five passengers, 
for instance, you might find only twenty.five two-penny pieces, and it 
would puzzle you to pick out those who had not paid. 

To remedy this, I cut some little strips of writing paper, and bought 
me a punch of peculiar design. I punched two clippings out of these 
strips, and, as fares were collected, would hand one of my crude checks 
to passengers paying through, and when the line was reached such pas­
sengers as did not have these evidences were required to pay again. 
One thing annoyed me so much that I decided to leave the business as 
~oon as an opportunity should present. It was a common occurrence 
for a passenger to remark: " How much do you give the company out 
of this trip?" It was no use" getting mad," it would only make mat­
ters worse ; there was no way of proving your honesty. 

I fully recognized that a young man like myseli, with ambition and 
no capital, was out of place. I would willingly have worked for my 
board in any business which held out inducements in return for honest 
and earnest efforts. I did not think this did, and after six months' ser­
vice made up my mind to leave the business, and had made application 
for a clerkship in a large establishment in the city. Just at this time 
I learned that the superintendent was about to appoint a clerk in his 
office. and I at once made application. I had the advantage of being 
familiar with the details of the business, and my record at the receiving 
office and elsewhere was good, and I got the place. This was in February, 
1866, and I had been on the road seven months. I had to w01 k long 
hours in my new position. The road had been in operation a full year, 
and nothing had been done towards systematizing the office work. It 
was the com truction period, and the superintendent was of necessity on 
the street much of the time, and false economy had prevented giving 

him any clerical assistance. I found everything in a state of chaos. 
It was slow work to go back a year and pick up all the ends and estab­
lish a system of reports and accounts which would be useful, but it was 
suited to my tastes. Things were reduced to a system. Gradually, as 
the business grew, I got the hours down to twelve for a day's work 
without reduction of wages, believing we would get more efficient ser­
vice and better results. The one matter which bothered me most, was 
how to get a check on the fares collected. not only for financial but for 
moral reasons. I resorted to such means as changing the runs every 
week. The conductor who had turned in the most money during the 
week was put upon the run of the conductor whc had turned in the 

.least, and so on. By careful observation of conditions and comparison 
of results, I would some time determine if a man was dishonest or in­
competent, and let him go. 

While this and other methods resorted to, was a check which 
undouhtedly benefited the company, in a degree, yet it did not touch 
the vital thing, which was, to my mind, a system which would enable 
the conductor to maintain his honesty before the public. 

I believed that, until we got such a system, we should not be able 
to get honest and competent men, to remain long in our service. I 
gave a great deal of thought to this matter, and talked to inventors 
and mechanics whom I happened to know, and, as early as 1869, I 
presented to the board of directors, with a great deal of pride and satis­
faction, a machine which had been designed by a Providence mechanic, 
by the use of which a record of fares collected could be kept. It was a 
small, light affair, carried in the hand, and the pressing of a button by the 
passenger recorded the fare. It was crude, of course, as are all new 
inventions, but it was on the right track. To my great surprise and 
astonishment, it met with violent opposition in our board, one mem. 
ber remarking that he would as soon order a placard, " This is a thief," 
to be placed on a conductor, as to require him to "carry such a thing 
as that." My reasons and explanations were scouted and frowned 
upon, and I was not quite certain when I finally got out from the meet­
ing, that I had not fully lost caste with the board for having made 
such a heinous proposal. However, before leaving I fired this parting 
shot, " I don't think any member of this board would care to place 
himself in a position where he could appropriate thousand dollar bills 
as easily as a conductor can six cents." I was disgusted and dis­
hearted in a degree, but I knew I was right, and in the end it would be 

shown to be so. 

It will be necessary for me to refer to the fact that the Union 
Railroad Co. was a Sprague corporation (so called), the house of A. & 
W. Sprague owing a control of the stock. Col. Amasa Sprague was 
president, and his brother, the Governor. was also a director. Colonel 
Sprague was largely interested in the breeding and training of trotting 
stock,and (in 1867) had constructed the finest trotting track in the country. 
It was located in Cranston, R. I., just outside of the corporate limits of 
Providence. Something like seventy acres of ground were enclosed, 
and the grand stand and stables, probably cost to exceed $100,000. 

Large purses were offered, and it was Colonel Sprague's intention to 
have all contests over that track conducted "on the square." 

Col. Geo. H. Smith of Providence, who was superintendent of 
the railroad, and whose clerk I was, was appointed by Colonel Sprague 
as secretary and treasurer of the '' Narragansett Park Association." 
Colonel Smith had been a conductor on a steam railroad all his life, and 
derived his military title from his connection with the state troops. 
Neither he nor I knew much of anything about trotting contests. The 
matter of providing suitable record books, and of reducing the busi­
ness to a system, was entrusted to me. I collected all the rules to be 
found, and made a study of the matter, in order that I might know the 
requirements. For the first year everything moved along very 
nicely, but at the October meeting ( 1868) a fraud was perpetrated in 
the painting and otherwise disguising of a horse, and entering him in 
a class in which he did not belong. The case was followed up, the 
guilty parties ascertained, and punished by being ruled off our grounds 
for all time. 

We reasoned, however, that as the country was large, these 
people could wear out their natural lives in similar frauds before they 
had exhausted the opportunities which the multitude of courses pro­

vided. 
A copy of the evidence in the case, and the finding of our associa 

tion, was forwarded to the turf papers, and to a few of the principal 
associations in the east. The latter took the matter up and expelled 
the· guilty parties from their grounds. 

This suggested unity of action, and I began to talk about an asso· 
ciation, national in its scope, in which all members should be governed 
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by the same rules , and with a gove rning board which should hea r a ll 
appeals and render final judgment. 

* * * * * 
In due time, February 3, 1870, at New York, an associatio n was 

formed under the name of " The National Associatio n for the Promo­
tion of the Interests of the American Trotting Turf." By-laws , rules 
and regulations were adopted. Colonel Sprague was elected president, 
and Colonel Smith, secretary and treasurer, and the work of organiza­
tion and systematizing this new business fell to me. 

Three months later (May, 1870) I was elected secretary and treas­
urer of the Union Railroad Co., and treasurer of the Narragansett 
Association, and when Colonel Smith went to London, Eng,, in 1872, 
as general manager of the Metropolitan Railroad system there, I was 
elected to all the positions he had filled, in addition to those I already 
held. 

From the formation of these associations up to July, 1874, at 
which time I resigned from the Narragansett and National Associa­
tions, I was remarkably busy. My office in the National Association 
had taken me frequently to other cities, but I had little or no oppor­
tunity to observe matters connected with railroading. 

Early in the year 1872, a friend returning from Buffalo, told me 
of a registering punch he had seen in use by conductors on the street 
cars there. I had some correspondence, and then went on to Buffalo 
to inspect its working, and to arrange the terms of a contract. Our 
board of directors had somewhat changed since the time when the de­
vice I had presented to their attention three years before had been so 
summarily rejected. Upon my return I advised a contract for the 
punch, and at the same time an increase in the pay of the men, and 
putting them in full uniform. 

All this was agreed to. If I am not mistaken, the Atlantic Ave­
nue, East New York & Greenwood Railroad, now a part of the Rich­
ardson system of the roads of Brooklyn, was the first to contract for 
the punches, and the contract which I signed was the second one, 
The punches were put on in a small way both at Syracuse and at 
Albany before they were in Brooklyn, but that was because we agreed 
it should be so. I was in Albany a few days, and was also in Brooklyn 
when the punches were first put on, for the purpose of watching results. 
It was at that time I first met the elder Mr. Richardson who was in 
charge as lessee, and I have very pleasant recollections of his court­
eous treatment of me while I was closely watching the developments 
in Brooklyn. 

In October, 1872, just twenty years ago, I got it into my head that 
"horses had got to go," This was because of experiments I had wit­
nessed with an engine running on naphtha gas and air. A contract was 
made in January, 1873, with Mr. Geo. B. Brayton, the inventor, in 
which he agreed to build, and we agreed to pay for, an engine of suit­
able size and shape for the propelling of a car. An amendment to our 
charter was obtained by the terms of which, towns and cities were en­
abled to grant us permission to use any motive power. We had pre­
viously been confined to the use of horse power. By numerous experi­
ments, Mr. Brayton convinced me that naphtha was not dangerous if 
handled under proper conditions; that settled, it seemed to me the rest 
was easy. We talked of the size and shape of the engine, and finally 
decided upon an upright four horse power machine. It occupied pre­
cisely the same location and space that are commonly taken up for stoves 
in street cars. There was a water jacket around the cylinder which was 
cased with hard wood. A condensing coil was put out on the roof, a 
five gallon can of naphtha was under the seat with an air pump near it 
which pumped into a tank under the floor of the car. The power was 
transmitted by gears, and controlled by a lever at each dasher rail, so 
graduated that a speed from a crawl to fifteen miles an hour was pos­
sible. We were very confi ient, Mr. Brayton and I, that the problem 
had been solved, and I had already in my mind disposed of all our 
horses upon favorable terms. When everything was ready we found 
to our dismay, that four horse power was not sufficient. It would 
hardly " take up the slack," so to speak. Mr. Brayton thought, after 
this experiment,that six horse power would do, but I said "if six will 
·do, make it twelve or fifteen and that will surely be enough." The 
new machine was twelve horse power because we found that was as 
big a machine as we could get into the space. Again I was confident, 
and I must say that the early experiments gave very gratifying results. 
To make a long story short (tor the experiments extended over a 
period of eighteen months), we concluded that in order to get traction 
for ordinary grades, and to meet the usual and unusual conditions of 
the track, that the car would have to be very much increased in 
weight, and that nothing less than forty horse power to a car would 
give assurance of success. That settled the matter, to my mind if not I 
to my satisfaction. It was not feasible from a commercial standpoint. 

There we re th ings which five cents would buy, but this was not 
one of the m. Ten years la ter, when this same question of self pro­
pelled stree t cars came up, a nd it was proclaimed that a five horse 
po wer electric moto r was going to revolutionize the street car business 
(Bentley-Knight system, C leve land ), I rid iculcrJ the idea. 

It is well known that I opposed all electrical schemes. It was not 
because I kne w less, but because I knew more about the practical re­
quirements tha n those who we re promoting these schemes. We all 
know how the motors ha ve bee n increased from five horse power to 
fifty horse power, and it is generally admitted to-day that forty horse 
power to a car is no ne too much ; and the n all these machines can be 
pushed to nearly double their rated po wer for a short period. The 
early teachings about e lectricity were that , if it took t wenty horse 
power to run one car it would ta ke m ore than fo rty ho rse power to 
run two cars, and so on in increasing ratio; but tha t has been shown to 
be false. The manner in which the power is made a nd d istributed 
makes the system feasible. As soon as this was de mo nstrated, I be­
came an enthusiastic believer in electrica l pro pulsion, and two years 
ago built a road in Denver, and equipped it with cars thirty-eight feet 
long, which climb along grades of 5 per ce nt., carry ing loads of 
40,000 lbs. 

But I am getting away ahead of time; I must go back to 1874. 
The Sprague failure was in 1873 and the co ntrol of the Union Rail­

road stock fell to the trustee. A radical change in the personnel of the 
board was ~ade, and it was proposed to use the scalping knife in every 
direction. At one of the first meetings of the new board, it was voted 
unanimously to reduce the pay of employes to the old standard of 
$2.00 per day, and it was seriously proposed to abando n the punches. 

There had been no discussion of this resolution ; it seemed to have 
been talked by the members before they came to the meeting and I 
was taken by surprise. It seemed to me to be undoing in a minute what 
we had been years in accomplishing. I was not then a member of the 
board, but was its secretary. I hastily drew up a resolution, and asked 
that it be substituted for the one just passed, and after some discussion 
it was so voted. The resolution was as follows : 

" Resolved: In order that we may intelligently consider the expedi­
ency of reducing the daily compensation of conductors and drivers, the 
treasurer be, and he is hereby directed to furnish this board, at its next 
meeting, a statement of all the facts which should properly enter into 
the consideration of the matter, together with such notes and remarks 
as are necessary to an understanding of the subject in all in bearings." 

At the next meeting I presented the report called for by the above 
resolution, and will quote from the concluding portion : 

"In connection with this subject, I deem it proper to call your 
attention to a few facts in connection with the operation of the road, 
that you may readily discover how important it is to secure faithful 
and efficient service from conductors, and from that you will also be able 
to estimate the amount you can afford to pay, to make the position so 
desirable, and the means of detection so ready and complete, as to 
stop both the inducement and the opportunity for peculation. 

'' It is undoubtedly essential to remove both, for, if the inducement 
exists, the opportunity will offer in a greater or less degree under any 
system, and if the opportunities are large, the inducements will exist 
in a majority of cases. Each car transports on an average 130,000 
passengers per year and is driven in that time about 19,500 miles. The 
safe conduct of these passengers, and their good will as well as valu­
able property of the company, is entrusted to these men. It is there­
fore of vital importance that the driver should be careful and consider­
ate, and that the conductor should, in addition, be intelligent, gentle­
manly, active and attentive, That we do not always secure men pos­
sessing these qualifications in the highest degree, is true ; but it is also 
true that we can make a much better selection where the pay is ade· 
quate to the service required. The number of passages made over our 
road last year was 285 1000, and, to illustrate the vital importance of 
honesty, it is only necessary to say that one fare appropriated by each 
conductor on each passage would amount to the sum of $17,100. The 
registering punch, which establishes a system of accountability, the 
need of which was long felt in the business. is of almost incalculable 
benefit not only to the company, but to the men who use it. Its cost 
to us does not exceed one and a half cents per passage, and is an insur­
ance, in my judgment, of many times that amount. It furthermore 
secures to the conductor the means of preserving his character for 
honesty before the public, without which he might be falsely accused 
and unduly influenced." 

This was written nearly twenty years ago. Figured on the lines 
of to-day's methods of railroading the results would be much more 
favorable to the company than are here shown. A full discussion of 
the matter followed the reading of this report, and it was voted unani­
mously that it was inexpedient to reduce the compensation. This was 
a decided victory for the right. These directors were all able business 
men. Their first impression was that the pay was too much, but when 
a full statement of the facts was placed before them they saw in a dif­
ferent light. The great obstacle I had to contend with, always, was 
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that other roads did not pay as much wages, or did not keep up their 
roadbed and equipment as we did. My argument was that we got the 
equivalent in a better service which was bringing to us a relatively 
better business. 

I remember that during this and other struggles for good service, 
even at the expense of dividends for the time being, I many times 
wished there was a way to get at the whole railway interest of the 
country, just as I could get at our own board of directors, believing that 
the entire service of the county could be built up, greatly to the credit 
and advantage of the companies if they would pursue a liberal policy 
with employes and the public. 

My early experiments were not confined to any branch of the busi­
ness, but included everything that came along. I could tell of many 
amusing experiments with car starters, sand boxes, snow scrapers, 
brakes, boxes, loose wheels, roller bearings and dozens of things. 
They all cost money. I would gladly have told all my experience to 
any one interested in the business, and would have been glad to learn 
the experiences of others. 

It may seem strange to you that under all these circumstances I 
did not make an effort earlier to form this Association. I did make a 
start for it once. Let me tell you about it. Just at this time whe:-: 
my mind was full of the idea of a national organization, a man by t he 
name of Sayles, representing the Tanner patent brake, made a claim 
against our company for $30,000, for past use and also an extravagant 
demand for the right to continue its use. Inasmuch as his claim cov. 
ered the brake which was in use practically, upon all street cars, it was 
something which interested every one in the business. Mr. Sayles 
named over to me many roads which he said settled his claim. I took 
his papers and promised to look into the matter. Soon after thi~ I 
heard of an injunction suit which Sayles had brought against a small 
road in Brooklyn, the ·• Grand Street & Newtown Railroad Co." I 
remember that "Tracy, Catlin and Van Cott" were attorneys for the 
road. General Tracy was counsel. As soon as I heard of this suit , I 
went to Brooklyn and had an interview with General Tracy. In sub­
stance he said he did not think the claim was valid. They had made a 
good prima facie case, but he believed it could be successfully co n­
tested. It was a question of expense. It would cost any small com­
pany much more to fight than to settle. It seemed to me that he re was 
the golden opportunity for a union of interests, and I undertook to see 
what could be <lone to that end. I ascertained that M r. White, presi­
dent of the Dry Dock road in New York City, knew much about this 
case, and I first called upon him. I found out t hat he had settled th e 
claim so far as his road was concerned, but upon terms which made it 
cheaper to settle than fight. Mr. White gave me all the information 
he could, and evinced a spirit of cordiality and fraterni ty exact ly har­
monizing with my own feelings. I wish I could say as much of a ny 
other New York City railroad man I met, ·but I can't. I d id not call 
on them all, however ; I got very tired. I went to Boston and called 
upon the president of one of the roads there to see what he thought of 
forming a combination to pay the expense of making a test case of the 
Brooklyn injunction suit ; suggesting at the same time that it migh t 
lead to a permanent organizat ion which would be of great advantage 
in many ways. This president was a " very busy man." I had never 
seen him before, but the moment I put m y eye on hi m I could see he 
was" very busy." He set t led my business at the " dro p of th e ha t," 
and this was about the way he did it : 

"Young man, go back to your country ham let; but first learn that 
this company will take care of its own affairs, and at tend to its own 
business, and if it shall have any lawsuits on hand it will not call upon 
you for contributions." The matter was drop ped. 

This experience taught me that the fraternal spirit was not st rong 
in either New York City or Boston, and I had other experiences which 
were quite discouraging. 

I was personally acquainted (brought about and con ti nued by 
other than railroad interests) with two gentlemen who were preside nts 
of street railway companies in their respective cities. "Philadelph ia," 
said one of the gentlemen, " is a peculiar city. We operate under dif­
ferent conditions, perhaps, from any other city ; our business is g ov­
erened largely by our ' Board of Presidents,' That is carrying ou t 
your idea of association, but is local, and it seems to me it must be so, 
and that no real good can come from a national organization, as the re 
is not much in common." 

The Baltimore gentleman held quite similar views. Even when 
the convention was called, ten years later, you will notice that not a 
single company in New York City or Philadelphia was represented , 
and only two companies out of a possible three dozen or so_ took any 
notice whatever of the call, and had the convention been held anywhere 

else, I know of a t least one o th e r ci ty where th e apa thy would have 
been nearly as great. 

But a ll th is is now over. Everybod y now sees the adva ntages of 
t his organization, a nd it has been supplemented, strengthened and sup­
port ed by nu me rous sta te o rgani zationr. a ll form ed on the sa me lines. 
The incidents I have ment io ned a re interesting as a matter of history, 
and show wha t little encourage ment there was, and why a little di­
plomacy was fin a lly necessary to b ring a bout the d esired result. 

In the fa ll of 1878 I had a very severe sickness , from the effects of 
which I did not read ily ra lly , a nd th e fo llowing summer (1 879) by the 
advice of physicians a nd fri ends, d ropped all business; th oughts and 
cares, and s ta rted fo r the Northwest, rny first and only vacation in 
fourteen years. My objectiv e point was Duluth, and we went straight 
there without delay. A mo nth la te r, leaving the ladies in Duluth, I 
took a t r ip to St. Paul a nd Minnea polis , a nd then out to the wheat fields 
of Dakota, t he Dalry m ple Fa rms. The only street railways I saw on 
that tri p we re a t St. Paul and Minneapolis , and I confess I did not seek 
to become acqua inted with the peo ple wh o were responsible for such 
an outfi t. The cars we re bobta ils , th e drivers went on duty with pants 
tucked in boots, minus coats, hats ranging from the derby to the som­
brer'o. I th oug ht the m, ta k,m as a whole , to be about the toughest 
lo t of huma nit y I had eve r seen bunched together. I learned that they 
were boarded a t the com pa ny's expense , and paid about $40 per 
mont h. There was an evident lac k of a ny sort of discipline or system. 
T he horses , mules and cars , matched the men, I don't know now when 
it was tha t our fr iend T ho mas Lowry took possession of these proper­
t ies, but I do kn ow tha t to-da y they are among the best equipped and 
best managed syste ms in the country. 

I firs t met Mr. Lo wry a t th e Boston convention. I was impressed 
by his pe rsonality more . pe rh aps , th an by any other one man. His 
energy was inexhausti ble, a nd I could see that, on general principles, 
which ~h ould gove rn the conduct of the business , there wa s no differ­
ence of op inion betwee n us. On my way back East I stopped in 
Chicago to see the cit y a nd its sy stem of roads. Remembering some 
of my experiences in ci ties neare r ho me, I wondered what my fate 
would be if I sh ould call u pon one of the supe rintendents. However, 
as there is something of th e spi r it o f adv enture in my makeup, I con­
cluded to try it. T he ci ty directory to ld me where I could find the 
office of th e S uperintendent of the W est Division road, and, boarding 
a car, I was soon there. I advanced timidly, a nd asked if the superin­
tendent was in. Being a nswe red not unkindly in the affirmative, I had 
the courage to send in m y card, upo n which was engraved my name 
a nd add ress a nd a modest re ference to my o fficial position. I was 
received with o pen a rms, as it were, and soon made to" feel at home." 
I found Mr. Lak e to be quite willing to impart any knowledge he had, 
a nd read y a nd quick to pick up and digest anything which was good in 
the experience of o th e rs. I spent the day with him very pleasantly, 
and to ou r mutua l ad vantage, so we both agreed. The next day I 
received th e same sort of treatment from Mr. Holmes, of the South 

Side road. 
The fra te rnal spi rit shown b y these men was in such strong con­

t ra.st with the narrow-minded vi ews o f Eastern railroad men that I 
determined to revive the idea of a nationa l o rganization. I was satis­
fied tha t it must appa rently orig inate in the West, where the fraternal 
spmt was stro ng. The question was how to draw the East into the 
scheme, and I d id not see at once a ny feasible way of doing it. 
"Western ideas " were no t at th e time popular in the East. It was 
ev ident to my mind th a t the convention must be held in the East. 
turned plan a fter plan ove r in my mind, certa in that I would eventually 
hit u pon the p roper one . While this Western trip did me a lot of 
good, my health was no t comple tely restored, and in the spring of 
1881 I wen t a way again , this time to the South. The street railroad 
business in that section of the country was no t then developed, and I 
saw nothin g to ind ica te that th e "South " co uld be drawn into any 

o rganizati on. 
O ne day during the Summer of 1881 a ve ry pleasant and affable 

gentleman walked into my offi ce in P rov idence and introduced himself 
as H. H. Litte ll, of Louisv ille, Ky. He had been spending a season 
on the Rhode Island shore, as I recollect it, and was on his way home. 
H e could not stop to look about, as he was in a hurry to get away, but 
said he liked to make the acquaintance of street railway men, and so 
had run in. The idea of a national association was then firmly fixed 
in m y mind, a nd I ta lked with Mr. Litt ell about it in a general way. 
H e ag reed with m e tha t it would be a g ood thing for every one con­
nected with the business, and I promised to let him know more 

ahout it. 
Mr. W a lt e r A. Jones, than whom there was no more genial, 
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earnest and active member of the fraternity , was a close friend of Mr. 
Rug-g, of Boston, and of myself. My affi liations with Boston railroad 
men at that time were confined to the " Highland " outfit, including 
Merrill, Rugg, Littell, etc. I mentioned the matter to Jones and Rugg, 
and they were both euthusiastic over it, especially Mr. Jones, who 
was quick to see the advantage from the view o f a supply man, as well 
as a railroad man. He urged me to carry the plan out that fall {r882). 
I was inclined to wait until the Spring of '83. His persistence carried 
the day. The plan was this: The conven tion was to be held in 
Boston. Mr. IL H. Littell was to issue the call from his home in 
Louisville. The reasons for this were : 1st. Because the location was 
right, it being about the geographical centre of the region I supposed 
would send delegates. 2d. I felt we could depend upon Western 
enthusiasm and support. 3d. Because in my interview with him in 
Providence Mr. Littell had agreed to co-operate in any plan I would 
get up. 

The whole thing was to be done quickly. No time was to be 
given to discuss the matter until the convention was reached. It would 
have been very awkward, and I am afraid very disastrous, to have ex­
plained that out of the many roads in Boston, only one could be reli ed 
upon to take any part in any plan for such a convention. I agreed to 
prepare a draft of by-laws and constitution, as a basis for the convention 
to act upon, and this I did. In order to carry the plan out successfully, 
some missionary work was necessary, and I suggested that we three, 
(Jones, Rugg and myself) take a trip West, and talk the matter up. 
This was done. I wrote the letter calling the convention, before I left 
Providence on this trip (Mr. Littell has the original now, so he told 
me six months ago) so that I could show and explain it as we went 
along. The following is the text of the letter, and a copy was mailed 
to all street railroad companies throughout the United States and 
Canada. 

LOUISVILLE CITY RAILWAY COMPANY, 

LOUISVILLE, Kv., November 8, 1882, 
DEAK SIR :-Permit me to call your attention to a matter which 

has for some time been considered by a number of street railroad men, 
viz.: The formation of an association based upon well established prin­
ciples governing similar organizations, the object of which shall be the 
promotion and advancement of knowledge, scientific and practibal, in 
all matters relating to the construction, equipment and management of 
street railways ; the establishment and maintenance of a spirit of fra­
ternity among the members of the association, by social intercourse 
and friendly interchange of information and ideas, to the end that the 
best service may be obtained at the least possible cost. 

With this object in view, I have been requested by a number of 
street railway officials, both in the East and West, to issue this circular, 
and urge that your company send a representative to a convention to 
be held in the city of Bostion, on the twelfth day of December, 1882 , 
for the purpose of organizing and adopting a cc,nstitution for the 
government of such an association. 

It is expected that most of the prominent street railroad companies 
in the United States will be represented. Will YOl! 'Je kind enough to 
notify Mr. J. E. Rugg, supterintendent Highland Street Railway Co., 
Boston, Mass., at once whether your company will send delegates, in 
order that adequate accommodations for the convention may be made 
in advance? As soon as replies are received arrangements will be 
made, and you will be notified of the location and the hour the conven­
tion will meet. 

Very respectfully, H. H. LITTELL, 
Supt. Louisville City Railway Co. 

The whole plan was an innocent conspiracy, as it were, to get a lo, 
of railroad mer: together with only a crude idea of what they were 
coming for, relying upon the combined wisdom of delegates to bring 
good out of it. 

It must not be understood th"lt I wanted to control the convention. 
My ad\'ance work was simply to furnish a form to be afterwards mould­
ed to suit the ideas of the majority. The Boston roads were not at 
the time a unit. There had been a free fight among the different com­
panies, long continued. The hatchet had been buried, but with the 
handle up. President Merrill of the Hig hlands road, agreed to the 
plan, and to stand behind the invitation to meet in Boston, even if no 
other Boston road came in. I knew they would be obliged to come in 
when we tumbled in upon them delegates from all over the countrv. 
Mr. Merrill urged Mr. Richards, of the Metropolitan road, to preside ~t 
the convention and welcome the delegates, but this he declined to do 
as late as the Saturday prior to the meeting which was on Tuesday. 
Mr. Merrill then prepared the statistics for his speech at the opening of 
the convention. 

The plan °being fully decided upon, we (Jones, Rugg and myself) 
started West. Our first stop was at Buffalo, where Messrs. H. M. 
Watson Spaulding, and Edwards were met. They all heartily approved 
of the plan. 

Next stop was at Cleveland, where Dr. Everett, Robison, Hath-

a wa y and o thers were seen. Then to Chicago, where Lake, Holmes 
a nd Wright were posted . From there we went to Louisville and 
pounced in upon Mr. Litte ll one fin e mo rni ng. lie was informed of 
the pla n, and presented with the le tte r he was to sign and issue. He 
modestly o bjected to ta king the fes ponsibility of issuing such a call, 
but we assured him it was the only way, that the whole subject had 
been explained and was understood , and that a ny de lay or consulta­
tion would open up the whole subject to tal k a nd expla nations which 
would not i.Je profitable and would consume valuable time, as the sea­
son was already far advanced. En:ry one we saw agreed to do as much 
missionary work as possible. Mr. Jones agn:ed to look a fter New 
York City, Brooklyn, Albany, Troy, etc., a nd we came East. 

Mr. Littell's letter was issued November 8. Twe nty da ys la ter Mr. 
Rugg sent out his letter, and the convention a ssembled on the 12th o f 
December. In just five weeks from the time the first gun was fired, the 
national organization had been perfected. I doubt if this speed will 
i.Je equaled by any similar organization. 

One word more and I am done. No one, who was promine nt in 
form:ng the Association desired anything personal out of it. Mr. 
Merrill was chairman of the convention simply because Mr. Richards 
could not be coaxed to become interested in the matter. Mr. Littell 
was naturally the nominee for president, his name!having been attarhed 
to the call, but as he was not primarily responsible for that, he cannot 
be said to have benefited from his own efforts. Personally, I did my 
full share of work on the organiiation committee, and would then 
gladly have let go the helm I had practically held up to this time, feel­
ing sure that a crew would be put on board which would steer the 
Association away from all shoals and breakers. I reluctantly consented 
to take a position on the executive committee at the urgent request of 
ma ny friends who thought I ought to be on board the ship on its first 
voyage. Not that I was not proud to be associated with such men as 
comprised the official list, but because I was willing others should reap 
the honors and credi t so long as the Association I had looked forward 
to for so many years, and which I could see would elevate and benefit 
the business so much, was now an accomplished fact. 

Among the names which should be recorded in this connection, in 
addition to those hereinbefore referred to, are those of Mr. Cleminshaw, 
chairman of the Committee on Constitution and By Laws, Mr. Richard­
son, secretary, and Messrs. Walsh, Goodell, Johnson and Robillard, 
who together with Messrs. Littell, Lowry, Jones, Merrill, Watson and 
myself, formed the original Committee on Constitution and By Laws. 

vVho can compute the value of this organization for the past ten 
years? 

H ow much money has it saved to individual members? 
How much has it contributed in advancing t he material interests of 

the communities which are served by its members? 
How much h·as it benefited the supply companies? 
How much the employes? 
What an educator it has been! 
The street railroad business of to-day is conducted upon lines 

thought out by intelligent and progressive men, and not, as ten years 
ago, in the main, by narrow minded, selfish men, who guarded with 
zealous care as so much individual capital stock anything for good or 
evil which they had met with in their experience. The question now 
is, how can the Association be made more useful and beneficial to its 
members? 

PROCEEDINGS 
OF THE 

ELEVENTH ANNUAL CONVENTION. 

\Vednesday l\Iorning Session. 

The Eleventh Annual Meeting of the American Street 
Railway Association was convened in the Hall of the 
Young Men's Christian Association, Cleveland, 0., Oc-
tober f9, 1892. · 

President John G. Holmes, of Pittsburgh, Pa., called 
for order at 11 o'clock, and introduced Hon. William C. 
Rose, Mayor of Cleveland. 

The Mayor made an interesting address of welcome, 
which was as follows : 
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Address of W clcomc. 

BY M AYO R WM. G. R OSE. 

T his is one of the most important conve ntions that eve r assembled 
in this or any other ci ty. You rep resent a ll ki nds of surface street rail­
ways , steam dum m ies, horse cars , cable a nd electric. The re is no 
question of a practical nature that more nearly concerns the denizens 
of large cities than that of rapid transit to and from their places of bus­
iness or occupation. 

You have come together in a friendly spirit of en te rprise to exhibit 
a nd adopt all the most modern and practical improvements in the 
various methods of surface transportation. 

Cleveland is highly honored by your presence, and in behalf of her 
ci tizens, it affords me pleasure to extend to you c1. cordial greeting, a 
hearty welcome and the liberties of the ci ty. Being strangers in our 
city, I deem it my duty to admonish you of the d angers and pitfalls 
that may beset your paths while here. I n all cities the size of Cleve­
land, there are certain streets that a re conside red m ore or less danger­
ous, especially after nightfall. But we a re indebted to a New Yo rk 
paper for the information that danger lurks in some of our most b eau­
tiful streets at all hours, both of the day and night. This is a ve rifica­
tion of the old saying that a man must go awa y from home to learn 
the news. 

In the New York 1Vorld of August 15, there is a communication 
written from this city, two and a half columns in length, which o pens 
with these startling head lines: 

"A TROLLEY RI DDEN CITY , " 

"CLEVELAND, OHIO, IN THE T HR ALL OF DEADLY , HIDEOUS WIRES," 

"WHERE NEW YORKERS SHOULD Go FO R AN OBJECT L ESSO N." 

" THE SECOND MOST BEAUTIFUL S TREET IN T H E CITY P RACTICALLY 

ABANDONED TO THE ELECTRI C J UGGE RNA UTS." 

"EXTRAORDINARY RULING OF THE C OURT AGAI NST T HE P EOPLE." 

"HUMAN LIFE AND VALUABLE PROPE RTY S ACRIFICED. " 

I have o nly time to read one o r two extracts. The writer says: 
•• Prospect , fro m one of the fine st residence streets in the country, 

had been transformed into a street where life was almo<st a burden. 
The electric cars, with their ho rrible uproar , were tearing up and down 
it at all hours of the day a nd night and at interva ls of less than a min­
ute. The charged rai l was continually kn ocking horses high into the 
ai r and sending them sprawling to the g round. Driven mad by the 
electric shock and terri fied by the electric motor with its indescribably 
horrible uproar , the crazed a nimals tore through the streets strewing the 
roadway with wrecks of carriages and with thrown riders. Women, 
children and men we re constantly knocked down by the cars. Many 
of these accidents we re fa tal." 

The mind shrinks back appalled at the contemplation of such a 
scene. Beautiful a nd peaceful Prospect Street , stre wn with dead and 
mangled bodies, like the path of the noble six hundred at the charge 
of Balaklava ! T h ink of i t ! Vehicles , frenzi ed horses, gentle women, 
tender children and stal wa rt men, all involved in the common ruin ! 
Horses knocked h ig h in the a ir ! You may search in vain for a man, 
woman o r child who e ve r saw one of these horses, that was knocked so 
high in the ai r , come down again. Where have they gone? Perhaps 
beyond the reach of th e earth's attraction and they may be still soaring 
through space, their red nostrils widely distended, their flaming tails 
steaming in the blue e ther , like Encke 's comet. What a picture 
Prospect Street, as port rayed by this writer, would be for the brush of 
a Raphael, a Reubens or a Michael Angelo ! It must be stopped. 
Such a state of affairs, if allowed to continue , would soon enrich the 
undertakers and d rive eve ry accident insurance company into bank­
ruptcy. 

Let us read a little fu rther : "The East Cleveland company, three 
of whose four bran ch lines concentrate in Prospect Street between 
Case A venue and Erie S t reet, has just got its charte r so widened as to 
permit the carrying of freight as well as passe nge\'s. It is the plan 
of the company to extend its li nes eastwa rd to P a inesville, a distance 
of thirty miles. Whe n this is done the company will run regular 
freight trains bringing into t he City country produce and even heavier 
wares. With the passenger cars already running at intervals of less 
than a minute each way it can be fa intly imagined what the once 
beautiful Prospect Street will be when to this traffic are added numerou<s 
heavy rumbling freight trains." 

Now, throwing aside all jokes, this correspondent is a clever 
writer and the greater portion of h is a rticle is well written and 
truthful ; but his statements, as to the carnage and devastation on 
Prospect Street, and as to the rumbling fl eight trains that are soon to 
appear on the East Cleveland company's lines , a re unwarranted ex­
aggerations. The writer must either be gifted with a n imagination 
that would rob Munchausen of his laurels, o r he has been imposed 
upon by some disgruntled old moss back who is opposed to all modern 
improvements. Nu grant has been given to the East Cleveland com­
pany to run freight trains on any of its lines within t he City limits , a nd 
I have ridden on the trolley cars of that company on Prospect Stree t 
three nr tour times, nearly every day for a year and a ha lf , a nd I have 
not yet seen a man, woman, child or horse killed o r injured by the 
trolley wires. I have heard of several hor~es being killed, in va rious 
parts of the city, by the breaking of the t roll ey feed wires, a nd I have 
also heard of a number of persons who have been k illed o r injured by 
the electric light wires, traceable in eve ry case to faul ty construction, 
but I do not now remember a si ng le ins tance w here a human life has 
been lo!>t by reason of the trolley wires. 

It is true that accidents often h appen a nd a good many persons 
have been killed or injured by the rapid running o f the motors, but not 
m ore , perhaps, in proportion to the amount of travel, than occur by the 
steam railroads or by any other method of rapid transit. Many of 
these accidents could be prevented by placing proper guards over the 
wheels and by proper care on the part of the motormen, by slowing 
up and ringing bells at a ll crossings. Another fruitful source of 
accidents is the employment by the company of "green" men to run 
motors. N o man should be placed in charge of a motor until he has 
passed an examination by an experienced electric motor engineer and 
has been licensed the same as locomotive and stationary engineers. 
Laws should be passed compelling the compa nies to adopt such regu­
lations. 

I am opposed on general principles to overhead wires ; they are 
often an obstruction to the effective working of the fire department ; 
they are unsightly and more o r less dangerous, and as soon as possible 
they should all be placed in conduits underground. But no practical 
method has yet been devised for running m otors by underground 
wires, and until that time arrives I would rather bear the ills we have 
than to g o back to the barbarous system of horse cars. If it were put 
to a vote to-day in the city of Cleveland, there would be twenty to one 
in favor of the electric or cable system. The noise of electric cars on 
residence streets is a great annoyance, but it can be overcome in a great 
measure by improved methods of gearing. 

The use of electricity as a motive power is yet in its infancy, and 
it is only a question of time when all these desirable improvements 
will be accomplished. It is less than five years since the first electric 
street railway was put in operation in the United States. You will find 
in the Forum of September, I 891, a very able article on this subject 
from the pen of Frank J. Sprague. 

He says, that "there were, then in operation and under contract, 
in the United States, Europe, Australia and Japan, not less than 350 
electric street railways, using more than 4,000 cars and 7,000 motors 
with 2,600 miles of track and a daily mileage of nearly 500,000 miles 
and carrying nearly a billion passengers annually." 

This was over one year ag o , and the tabulated statement contained 
in the E lectrical Industries of October, 1802, shows that on the 15th of 
September last, just one year later, there were in the United States 
alone 469 electric roads with 5,446 miles of track, using 7,769 motor 
cars and 3,790 trail cars. If these statements are both correct, won­
derful progress has been made in the construction of electric railways 
during the past year. 

There are now in operation in Cleveland about fifty miles of double 
track electric street railways and sixteen miles more of double track in 
process of construction, which, when completed, will make a total of 
132 miles of track using the trolley system. We have also one of the 
best constructed cable roads in the country operating eleven miles of 
double track. This road is splendidly equipped with all the most 
modern improvements known to the cable system. Including horse 
car lines, there are altogether about 175 miles of street car tracks in 
Cleveland. 

It is gratifying for me to know that I am not addressing a conven­
tion of fossils. No fossil ever succeeded in anything except to leave 
the marks of its lineage on the rocks or in the crust of the earth. I 
doubt if it would be possible to get together a body 0f men more re­
presentative of the " push" a nd " pull" of American life than those I 
see before me, Coming from the different cities of the country, you 
embody in your collective ca pacity, a system which has evoluted from 
small and crude beginnings into 1,500 street railway companies. You 
are fast taking harness off horses and putting it on lightning and steam. 
The words" grip" and "wire pulling" have received from you a new 
and enlarged meaning. You propose t o divide the use of the streets 
with the people, but you take your half out of the center. You ask a 
right of way through the principal thoroughfares, and when it is 
granted, the right t o keep out of your way is the only valuable right 
that remains. Knowing your tendency to absorb everything in sight, 
rails are laid down to keep you where you belong. 

The longing for a future life has always been regarded as a strong 
proof of the immortality of the human soul ; but corporations have no 
souls, and therefore their strong desire for continued existence would 
seem to disprove this theory . Eternity itself seems too short for some 
of them. There was a time when a shrewd man was spoken of as be­
ing'' as sharp as a Philadelphia la wyer," but n ow they say "as sharp 
as a street railway grabber." You often obta in franchises, as in this 
city, worth millions of dollars, without pa ying for them one penny into 
the cities' coffers. But who is most to blame for it? The municipal 
legislature. And who is to blame for the municipal legislature? The 
people who elected it. 

In Ohio you have appealed to Ca!sa r. A bill is now pending in 
the legislature of this state to extend , fo r a mere nominal percentage 
of the gross receipts, all street railway fra nchises for a period of ninety­
nine years. Gentlemen, this is a mistake. You are asking too much. 
The legislature that will enact such a law will be doo med to eternal 
infamy. If you persist in such de mands, the time will soon come when 
municipalties will own and operate all street railways the same as they 
now own and operate water works, a nd in some places gas plants. 

Nothing could be more a ppropriate than your selection of Cleve­
land as the place for holJing this national convention. It is another 
evidence of your shrewdness , because while he re you can leave your 
orders for everything necessa ry for the equipment of your various 
roads a nd possibly they may be filled before you reac,h home. In 
spea king of the prosperity of Cleveland , I will make no invidious com­
parisons between this and o ther cities. We should all rejoice at the 
growth and prosperity of any and every city in this broad land, 
whether East or West, North or South. I take no stock in a man who 
is jealous of the growth of any city that is protected by the Stars and 
Stripes. We are one country with one flag and one destiny, and what-
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ever benefits one section or one ci ty adds to the general prosperity of 
the whole. A man who is so sma ll that he can see nothing good out­
s ide of hi s own city or his own folk s is not big enough to be called an 
American citizen. The marvelous g rowth and prosperity of American 
cities, along the sea coast, the great lakes and rivers and in the interior 
is without a parallel in the history of the world, and every man who 
loves our free institutions should be proud of every one of them. 
Cleveland is a growing city and the growth is solid a nd substantial. 
The true way to judge of the prosperity of a city is by the growth of 
its industries, the increasing volume of its business and the number o f 
its buildings a nd permanent improve ments. 

The books of our building inspector will show that in the past four 
years there were erected in this city II ,ooo new buildings and 5,000 
new adtlitions at a total estimated cost of over $21,000,000. This 
would be a n average of about 2,700 new buildings every year. The 
Census of 1890 will show that during the decade between 1880 a nd 
I 890, we increased over 100,000 in population. During the same 
decade we added 1,010 new manufacturing establishments to the 
number we had in 1880, so that we now have 2,065. In 1890 these 
factories gave employment to 47,000 adu lt males, and 5,000 ad ult 
females, mak ing a total of 52,000 hands. There was paid to them in 
I 890, over $30,000,000 in wages alone. The cost of the raw material 
necessary to run these factories in I 890, was over $56,000,000, and the 
value of the manufactured products in the same year amounted to nearly 
$100,000,000. These facts and figures as to our industrial growth are 
official. You will find them in the address of General Porter, superin­
tendent of Census, recently de livered in this ci ty. It was published in 
pamphlet form for fre e distribution by the Board of Industry , and I 
hope ear.h one of you will rece ive a copy before leaving our city, 

In that address he sums up the growth of Cleveland in the follow­
ing language : 

" In ten years you have doubled the number of your establish­
ments and the value of the products. You have nearly trebled the 
capital invested in manufactures, multiplied the total number employed 
t1v9...a.nd a half times , and you are paying out annually in wages more 
tha'h"'ihree times as much as you did in 1880." 

He also says "that Cleveland is the largest ship building port in the 
United States, and the largest in the world, except Clyde, in Scotland." 
He also adds : "These are cold, clear, official statements ot facts.'' 

Few, if any, cities in the world can present such a record of 
growth and prosperity . The manufactories in Cleveland are, perhaps, 
more diversified than those of any other city in the world. These 
2,o65 industrial establishments manufacture nearly every kind and 
variety of articles in the shape of irou, steel, brass, copper, wood and 
rubber that can be found anywhere in the markets of the world, or of 
which the mind of man can conceive. 

This brief review must suffice. We might exhaust ourselves in 
trying to exhaust this subject. I will now commit you to the tender 
mercies and generous hospitalities of the street railway magnates of 
Cleveland. I need not tender them the liberties of the city; they have 
taken them already, and will share them with you. Like yourselves, 
they are great " huotlers. •~ They will doubtless keep you on the 
move and afford you every opportunity to enjoy the varied social and 
business life of Cleveland. If anything should be wanting to make 
your stay pleasant and agreeable, they know how to appropriate it. I 
trust that your convention will be of profit to yourselves and to the 
public in whose service you are enlisted. 

The address of welcome of the Mayor was received 
with applause, and was followed by the address of Presi­
dent John G. Holmes, given on page 635. 

The next business was the report of the Executive 
Committee. 

Report of the Executive Committee. 

Your Executive Committee respectfully submits the following re­
port: 

MEMBERSHIP, 
At the opening of the meeting in the city of Pittsburgh the mem­

bership numbered 184 companies. 
At that meeting, and during the year, the following companies 

have become members, being arranged in alphabetical order: 
AKRON, O.-Akron Street Railway Co. 
ALLENTOWN, PA.-Allentown & Bethlehem Rapid Transit Co. 
AMSTERDAM, N. Y.-Amsterdam Street Railroad Co. 
BIRMINGHAM, ALA.-Birmingham Electric Street Railway Co. 
BosTON, MAss.-Boston & Revere Electric Street Railway Co. 
BRISTOL, TENN. - Bristol Belt Line Railway Co. 
CARBONDALE, PA.-Carbondale Traction Co. 
COLORADO SPRINGS, CoLo.-Colorado Springs Rapid Transit 

Railway Co. 

Co. 

DENVER, CoLo.-West End Street Railroad Co. 
DETROIT, M1cH.-Wyand otte & Detroit River Railway Co. 
FORT WAYNE, IND.-Fort Wayne Street Railway Co. 
HAVERHILL, MAss.-Haverhill & Groveland Street Railway Co. 
HAZLETON, PA,-Lehigh Traction Co. 
JOHNSTOWN, PA.-Johnstown Passenger Railway Co. 
MANSFIELD, O.-Citizens' Electric Railway, Light & Power Co. 
McKEESPORT, PA.-McKeesport & Reynold ton Passenger Railway 

NASHUA, N. H.-Nashua Street Railway Co. 
NEWARK, N. J.-Newark & South Orange Horse Railroad Co. 
NORWICH, CoNN.-Norwich Street Railway Co. 
OIL CITY, PA.-Oil City Street Railway Co. 

PATl<:RSON, N. ].- Pa terson Central Electric Railway Co. 
PAWTUCKET, R. 1.- Pa wtucke t Street Railway Co. 
PETERSBURG, VA.-Pete rsbu rg & A'iylum Railroad Co. 
PoRTLAN D, ORE,-Metropolita n Electric Railway Co. 
POTTSVILLE, PA. -Schuylkill Elect ric Railway Co. 
SCRANTON, PA.-Scranton Street Ra ilway Co. 
SPRINGFIELD, O. - Springfield Elec tri c Rail way Co. 
Sn:~:LTON, PA. - Middle town, Hig hspire & Steelton Street Rail-

way Co. 
SYRACUSE, N. Y. - Syracuse Co nsolida ted S treet Railway Co. 
VINCE NN ES, IND. - Vincennes Citizens' St reet Railway Co. 
YONKERS, N. Y. - Yonkers Stree t Ra il road Co. 
YOUNGSTOWN, O. - Youngstown Street Railway Co. 
The following change by consolida tion has taken place : 
PoRTLAND, ORE.-The City & Suburban Ra ilway Co., in place of 

the Willamette Bridge Railway Co. and the Tra nscontinental Street 
Railway Co., the former company having been a member. 

The following companies, ni,w being controlled a nd operated by 
member companies, have withdrawn: 

PASSAIC, N. ].-Passaic, Garfield & Clifton Street Railway Co. 
PHILADELPHIA, PA.-The Thirteenth & Fifteenth Stree ts Passen-

ger Railway Co. 
PoRT H URON, MICH.-City Electric Railway Co. 
The following changes of names of members have ta ken place : 
BALTIMORE, MD.-City & Suburban Railway Co. in place of the 

Baltimore Union Passenger Railway Co. 
DAVENPORT, IA,-Davenport & Rock Island Railway Co. in place 

of the Davenport Central Railway Co. 
D ETROIT, M1cH.-The Fort Wayne & Belle Isle Railway Co. in 

place of the Fort Wayne & Elmwood Railway Co. 
EASTON, PA.-Easton Transit Co. in place of the Easton, South 

Easton & West End Passenger Co. 
LITTLE RocK, ARK.-The City Electric Railway Co. in place of 

the Capital Street Railway Co. 
LOWELL, MAss.-The Lowell & Suburban Railway Co. in place of 

the Lowell Horse Railroad Co. 
NEW YORK CITY.-Union Railway Co. in place of the Harlem 

Bridge, Morrisania & Fordham Railway Co. 
W EST SUPERIOR, Wis.-Superior Rapid Transit Co. in place of 

the Douglas County Street Railway Co. 
WILK ES-BARRE, PA.-Wilkes-Barre & Wyoming Valley Traction 

Co. in place of Wilkes-Barre & Kingston Passenger Railway Co. 
The following members have withdrawn: 
CEDAR RAPIDS, IA.-Cedar Rapids & Marion Railway Co, 
G ALESBURG, I LL. -College City Street Railway Co. 
HARRISBURGH, PA.-Harrisburgh City Passenger Railway Co. 
LAFAYETTE, IND.-LaFayette Street Railway Co. 
NEWTON, MAss.-Newton Street Railway Co. 
SIOUX CITY, IA.-Riverside Park Railway Co. 
As a result of these changes, the membership is now 206 com­

panies, being a net increase of twenty-two companies since the opening 
of the session of 1891. 

MINUTES OF EXECUTIVE COMMITTEE, 
Inasmuch as it was impossible for the Executive Committee to meet 

directly following the last meeti ng o f the Association, it was decided to 
hold a meeting of the Committee in the city of Cleveland. This was 
arranged for, and the minutes of that meeting form a part of this 
report, as follows : 

Minutes of special meeting of the Executive Committee, held at the 
Hotel Hollenden, Cleveland, 0., on Wednesday, February IO, 1892. 
at twelve o'clock, noon. 

There were present, the president , Mr. John G. Holmes, and 
Messrs. McLean, Lang, Watson, Perrine, Bean, Penington and the 
secretary. 

The president announced that he had made the following appoint­
ments in accordance with the authority conferred on him by the Asso­
ciation at the annual meeting at Pittsburgh : 

Standards for electric street railways: Thomson-Housto n, 0. T. 
Crosby, president Union Belt Line Railway Co., Utica, N . Y. ; ac­
countant, H. L Bettis, assistant treasurer Atlanta Consolidated Street 
Railroad Co., Atlanta , Ga.; Electrician and Short, E. E. Higgins, gen­
eral manager Short Electric Railway Co., Cleveland, 0.; Mechanic and 
Short, C. W. Wason, general manager East Cleveland Railroad Co., 
Cleveland, 0.; Westinghouse, R. W. Rippetoe, president Terre Haute 
Street Railway Co., Terre Haute, Ind. 

Power house engines: T. W. Wrenne, president United Elec­
tric Railway, Nashville, Tenn.; L. H. McIntire, engineer Union Rail­
way, New York; F. S. Pearson, chief engineer West End Street 
Railway Co., Boston, Mass. 

Relative cost of operation of horse, cable and electric roads: 
Wm. McC. Ramsey, electrical superintendent Federal Street & Pleas­
ant Valley Passenger Railway Co., Pittsburgh, Pa.; F. R. Greene, sec­
retary Chicago City Railway Co., Chicago, Ill.; John L. H eins, super­
intendent (Brooklyn City & Newtown Railroad Co., Brooklyn, N. Y. 

The question of subjects for reports of special committees was 
next considered. 

On motion of Mr. Watson, the following subject was designated : 
'' A Perfect Overhead Electric Construction." 
On motion of Mr. McLean, the following subject was named : 
" Indemnity Insurance for Street Railways." 
On motion of Mr. Bean, the following subject was selected: 
"A Model Electric Street Railway Roadbed and Underground 

Wiring." 
On motion of Mr. Watson, the following subject was named : 
" Economy of Machine Shops for Electric Railways.'' 
The Committee then took a recess until six o'clock, 
The Committee reconvened at six:o'clock. 
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The sec retary stated that Mr. Allen R. Foote, special United 
States census agent for the investigation of the electrical industry, had 
been in correspondence with him as to the formulation of a_ schedule 
for obtaining a uniform system of accounts, in accordance with resolu­
tions which were adopted at the last annual meeting. 

Mr. Perrine moved that a special committee, consisting of Messrs. 
McLean, ·watson, Bettis and Warren be appointed to prepare a _form 
for obtaining electrical statistics from the street railway compan!es of 
the United States for the Census Bureau, and that they submit the 
same to the Executive Committee. Carried. 

The letter of Mr. J. H. Bickford, chief engineer of the N~umkeag 
Street Railway Co., of Salem, Mass., in regard to t_he format10~ o~ an 
engineers' auxiliary of the American Street Railway Assoc1at1on, 
and referred to the Executive Committee, was read. 

Mr. Lang moved that it is the judgment of t~e Committee,_a,fter 
having duly considered the question of the forma~10n of an aux1hary 
association of engineers, that it would be unwise to form such an 
association at present. Carried. • 

A recess was taken until ten o'clock Thursday morning. 
Thursday : The Committee met at the time named. 
The question of the selection of a place for the twelfth annnal 

meeting was considered. . . 
Mr. Penington moved that Mr. H. C. Payne, v1~e-pres1dent of 

the Milwaukee Street Railway Co., be corresponded with by the s_ec­
retary in regard to the selection of Milwaukee as the place for hol~l!ng 
the twelfth annual meeting, and that the correspondence be subm!lted 
to the Executive Committee. 

A personal letter from Mr. D. F. Lo?gstreet, of Denve~, <;olo., to 
the secretary, sketching the ante-natal history of the Association, was 
read. 

Mr. Watson moved that l\Ir. Longstreet be requested to prepare a 
historv of the events which led up to the forma tion of the American 
Street Railway Association, and present the same at the next annual 
meeting. Carried. 

On motion, adjourned. 
WM. J. RICHARDSON, Secretary. 

SPECIAL REPORTS. 
It will be seen that it was the judgment of your committee that 

electricity, having come to stay, should be considered carefully and 
largely at this meeting; and we, therefore, provided for the prepara­
tion of reports on a number of subjects of vital interest to the members 
of the Association in regard to electrical construction, equipment and 
operation. 

The subjects were selected with great care, and assigned to gen­
tlemen in every way competent to treat them understandingly and prof­
itably. It is the desire of the committee that all the subjects shall be 
thoroughly discussed in order that the fullest and best information re­
lating to the operation of street railways by electrical power may be 
obtained by all present. 

The special papers noticed to be read will also be found to be of 
unusual interest, and will, doubtless, receive their well merited share 
of discuss10n. 

ADVANCE COPIES. 
The decision of the Association, at its last meeting, authorized the 

printing of advanced copies of special committee reports, and the dis­
tribution of the same among the member companies. Only two re­
ports were received in time to be printed and distributed before this 
meeting. Since then four reports have been received in time to be 
printed and distributed at the outset of the meeting; but not in time, of 
course, to be carefully read and digested before being read t o the 
Convention. 

This being the first time in the history of the Association tha t 
advance copies have been prepared, it was thought that it would be 
almost impossible to have all the reports distributed in advance of the 
meeting. We trust that hereafter all the reports will be received in 
time to be sent out in advance of the a nnual meetings. 

STREET RAILWAY LAW. 

The following judicial decisions have been issued during the past 
year, and constitute parts of Voiumes VIII and IX of "Street Rail-
way Law." · 

1891. 
November-Fenton vs. Second Avenue Railroad Co. 
December-O'Connell vs. St. Louis Cable & Western Railway Co. 

1892. 
January-O'Neill vs. Dry Dock, East Broadway & Battery Rail­

road Co. 
February-Wynne vs. Central Park, North & East River Rail­

road Co. 
March-Alexander vs. Rochester City & Brighton Railroad Co. 
April-The People, ex rel., the Union Trust Co. vs. Michael Cole­

man et al. 
May-The Mayor of the City of New York, et al., vs. Dry Dock, 

East Broadway & Battery Railroad Co. 
June-De Lesdernier vs. Houston City Street Railway Co. 
July-Keller vs. Hestonville, Mantua & Fairmou11t Passenger 

Railroad Co. 
August-Sheets vs. Connolly Street Railway Co. 
September-Heffron vs. Detroit City Railway Co. 
October-Ehrisman vs. East H arrisburgh City Passenger Rail-

way Co. 
AMERICAN STREET RAILWAY DECISIONS. 

The editors of the work entitled " American Street Railway De­
cisions" have nearly finished the preparation of their manuscript for 
the work, and promise the speedy completion o f the entire publica­
tion, Copy is in the hands of the printers, two volumes are prom· 

ised to be issued by the close of the year, and the remaining volumes 
as soon as practicable thereafter. 

THE TECHNICAL PRESS. 
We take occasion to express our earnest appreciation of the hearty 

expressions of good will and manifest interest in the welfare of the 
Association that have been made from time to time during the year by 
the street railway and electrical press of the country. 

THE NEXT REGULAR MEETING, 
In confo rmity with the action of the Association at its last annual 

meeting, which empowered the Executive Committee to select the place 
for the next annual session, the Association having been very cordially 
invited by the city of Milwaukee, and satisfactory arrangements hav­
ing been made through Mr. H. C. Payne, general manager of the Mil­
waukee Street Ra ilway Co., your Committee has selected that city as 
the place for holding the meeting of the Association in I 893. Its near­
ness to Chicago makes Milwaukee an especially desirable city in 
which to hold o ur convention, because of the ad vantage it offers tc 
delegates by making it possible for them to attend both the World's 
Fair and the meeting 0 f the Association on the same trip. 

PROPOSED AMlsNDMENTS TO RY-LAWS. 
Based upon a motion adopted at the last annual meeting, referring 

the select ion of the place of meeting to the Executive Committee, the 
foll owing resolution rela tive to the amendment of Article VII of the 
by- laws is submitted : 

Resolved: That Article VIII of the by-laws be amended by the 
insertion of the words "by the Executive Committee," immediately 
following the word "designated " on the third line as printed. 

When the third week in the month of October was chosen as tbe 
time for holding the annual meeting of the Association, we believe 
those who made the choice of that time of the year builded better 
than they knew ; for during the ten meetings already held in all parts 
of the country, covering usually three days, the weather, both as to 
temperature and humidity, has been delightful with but two exceptions; 
one being when the weather was rather too cool for comfort, a~ the 
other when rain disturbed rhe convention for one session only. 

This year, by reason of the inaugural exercises of the World's 
Fair in the city of Chicago occurring during the same week of the 
meeting of this Association, the question of changing the time of meet· 
ing was seriously considered by the Executive Committee. It was de· 
cided, however , after careful consideration, that it would be unwise to 
change the da te of meeting, a prominent reason being that it would 
require a special meeting of the Association for the purpose. In order 
that the Executive Committee may hereafter have power to change the 
date of meeting, in case sufficient reason should in its judgment arise, 
the following reso lution is offered for adoption: 

Resolv!d: That Article VI I. of the by-laws be amended by the 
add ition to the first sentence of the following words "unless otherwise 
ordered by the Executive Committee ." 

OBITUARY, 

Your Committee is called upon to record the death of the presi· 
dents of two member companies during the Associational year. 

Lewis Lyon died in the city of New York, October 29. 1891, of 
heart failure, after a short confinement to his home. He was the 
president of the Third A venue Railroad Co., of New York City, for 
the last thirteen years, and was known as the pioneer cable railway 
ma.n in that city, having been instrumental in introducing cable 
traction there. He was faithful to the great business interests de· 
valving upon him, and his friends were warmly attached to him. 

John H. Bonn was president of the North Hudson County Rail· 
way Co., of H oboken, New Jersey, at the time of his death from apo­
plexy, November 16, 1891. He conceived the idea of develo~ing the 
street railway traffic of Hoboken, and was for many years president of 
the company organized by him. He left the property in a most 
flourishing condition. His was a genial nature. He was beloved by 
all who knew him intimately, and highly esteemed in the community 
in which he lived so long. 

Again we are called upon to mourn the loss of an ex-president of 
the Association. Calvin A. Richards departed this life February 15, 
1892, after a brief illness, the result of an attac~ of the grip. He was 
for many years president of the Metropolitan Railroad Co., of B~ston, 
and for a short time general manager of the West End Street Railway 
Co. He was president of this Association for the year 1884-'85. We 
shall miss his joyous presence at our annual gatherings which he was 
always a nxious to attend. 

OUR BUSINESS FUTURE, 

The outlook for business was never better. With scarcely an ex­
ception, the pleasant•and harmonious relations between the employes 
and the managers in the street railway business in America have been 
undisturbed. The community of interest of both parties ha~ been fu~ly 
appreciated ; and with the desire to work together harmontou~ly, w!th 
the purpose of furthering the best interests of the compames m~h 
which we are connected but little friction has developed. May this 
state of affairs long continue! The financial outlook is the best. With 
peace at home and abroad, the people prosperous and happy, with the 
best country in the world, we look forward to the future with the 
brigh test hope. Respectfully submitted, 

J OHN. G. HOLMES, 
THoMAs H. McLEAN, 
ALBION E. LANG, 
H. M. WATSON 
LEWIS P ERRINE, JR. 
w. WORTH BEAN, 
w. J. RICHARDSON, Secretary. 
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The t reasurer's report was then read, a summary of 
which is as follows : 

SUMMARY OF TREASURER'S REPORT. 

RECI,IPTS, 

Balance ....................... .. ......................... $1,742.06 
33 admissions............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825 .oo 

I anuual <l ues, 1888- 89. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 . oo 
1 annual dues, 188g-90................. .... .... .. .. .. .. 25 .oo 
8 annual dues, 1890-91................................. 200.00 

166 annual dues, 1891-92 ................................. 4,149.75 
8 annual dues, 18,12-93 ................ -; , .. . . .. . . . . .. . . . 200.00 

Tenth annual banquet.................................... 280.00 
"American Street Railwa y Decisions"... . . . . . . . . . . . . . . . . . . rn5. oo 
Miscellaneous reports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. 50 

EXPENSES, 

Secretary's salary ......... , ....... . ...................... $ 1,749.97 
Tenth annual banquet. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . . 1,600. oo 
Publishing tenth annual report. ........................... 1 ,oor. 68 
Miscellaneous printing...... . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 2j6. 25 
Compensation, special committee reports................... 250.00 
Special Executive Committee meeting at Cleveland........ . 244.96 
Postage ............................ ,.................... 230.00 
Expenses incident to tenth and eleventh annual meetings... . 219. 10 
Printing legal ·opinions," Street Railway Law"............. 198.00 
"American Street Railway Decisions" ..................... 162.00 
Printing" Public and State Treatment of Corporations," No. 3 60.00 
Return of annual dues, second payment, by error. . . . . . . . . . . 25. oo 
1 nsurance, telegrams, stationery, e tc. . . . . . . . . . . . . . . . . . . . . . . 17. 68 
Expressage....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. 90 

$6,049.54 
Balance in bank ...................................... 1,524.77 

The \Vorld's Fair committee reported as follows: 

Report of the World's Fair Committee. 

CLEVELAND, 0., October 19, 1892. 
Gentlemen: -The World's Columbian Exposition Committee 

respectfully reports : 
That under date of May 25, 1892, a circular letter, of which the 

following is a copy, was ~ent to every dealer in street railway supplies, 
whose address was obtamable, as well as to every member company : 

OFFICE OF 

THE STREET RAILWAY ASSOCIATION, 

CORNER ATLANTIC AND THIRD A VENUES, 

BROOKLYN, N. Y., May 25, 1892. 
Gentlemen :-The special committee appointed by the American 

Street Railway Association for the purpose of securing as commend­
able an exhibit as possible of all that pertains to the street railway 
business at the forthcoming Columbian Exposition at Chicago, desires 
to urge upon you the importance and necessity for making application 
at once for such space as you will need to make a proper exhibit of 
your manufactures. 
· This Association has secured 50,000 sq. ft., and the allotments of 
space as to desirability will be made in the order in which applications 
are received. Unlike any other World's Fair, the management of the 
Columbian Exposition will arrange the exhibits regardless of nation­
ality, in departments, each comprising all that relates to any particular 
industry or subject. All, therefore, that relates to transportation will 
be in one building, and that devoted to street railways will all be gath­
ered together in one section of the building. 

The Exposition will niake no charge whatever for space. It will be 
necessary in estimating the amount of space required, to state just the 
number of square feet needed for the exhibit, independent of aisle 
room. A limited amount of power will be supplied without charge. 
Exhibits will begin to be received as early as November r, 1892, and 
no article will be admitted after April 10, 1893. Complete rules cov­
ering the entire subject will be sent on application to Mr. Willard A. 
Smith, chief of the department of transportation of the World's Co­
lumbian Exposition, Chicago, Ill. 

Mr. John B. Parsons, vi_ce-president and general manager of the 
West Chicago Street Railroad Co. has kindly consented to serve the 
Association as its sub-committee, to advise with Mr. Smith in refer­
ence to the exhibit under the auspices of this Association. All appli­
cations for space and information in regard to the •exhibit should be 
made to Mr. Willard A. Smith, chief of the department, for which pur­
pose an envelope, duly addressed, is enclosed. 

The committee desires especially, as stated in the outset of this 
letter, to impress upon you the necessity for immediate action as 

hereinbefore se t fo rth , should you desire to Le represented by an 
exhibit at the Wo rld's Columbian Exposition. 

Ve ry respectfully yours, 
G1-:o . W. P EARSON, Washington, D. C. 
G . 1-IILTON SCRIUNER, New York,~- Y. 
] No. B. i'ARSoNs, Chicago, Ill. 
E. B. EDWARDS, Ph ilade lphia, Pa. 
A MOS F . BRE~:D, Bos ton, Mass. 
T110MAS LowRY, Minneapolis, Minn. 
c , rns. G REEN, S t. Louis, Mo. 
E. LUS HE R, Montreal , Can. 
J . L. WILLCUTT, San Francisco, Cal. 
]No. G. Ilol.MES , P ittsburgh , Pa. 
WM. J. R1 c 11ARDSON, Broo klyn, N. Y. 

Columbian Exposit ion Committee. 
Our committee has been advised by Mr. Willard A. Smith, chief of 

the department of transportation exhibits, tha t the circular met witli a 
hearty response, and that the exhibit of ma nufac tures and inventio ns, 
under the auspices of this Associatio n , at the World's Columbian Ex­
positon, to be held in Chicago in the year 1893, wi ll be a ltogether 
creditable to the street railway industry. 

We earnestly request all intending exhibitors, who have not yet 
attended to the preliminary arrangements necessary to secure ad mis­
sion of their novelties and products at the Exposition, to do so fo rt h­
with, in o rder that the exhibit shall be syste mati cally arranged, as well 
as perfect in the ground covered. Respec tfully submitted, 

G Eo. W. P EA RSON, Chairma n. 

The first paper read was by by Mr. D. F. L ongstreet, 
of Denver, Colo., in which he traced th e successive steps 
which were taken to create an organization a mong the 
street railway men, and which culminated in the forma­
tion of the American Street Railway Association in Boston, 
Mass, December 12th, 1882. (See page 655.) 

On motion of Mr. Cleminshaw, of Troy, a vote of 
thanks was passed to Mr. L ongstreet for his interes ting 
sketch. 

The next paper was that of Mr. George \V. Baumhoff, 
of St. Louis, Mo., entitled "A Model Electric Street 
Railway Roadbed and Underground Wiripl " (See page 
635.) , , 

On motion of Mr. McLean, of New Y k, a vote of 
thanks was passed to Mr. Baumhoff; and it was ordered 
that three copies of the report be distributed to every 
company a member of the Association, and one copy to 
every street railway company of America. 

The hour for taking a recess having arrived, the dis­
cussion of Mr. Baumhoff's paper was deferred until the 
evening session. 

The secretary then read a letter of invitation from 
the Short Electric Railway Co., inv1trng all in 
attendance to visit the works of the company and take 
luncheon on ,vednesdav afternoon. A letter was also 
read from the \Valker, Manufacturing Co., of Cleve­
land, inviting the delegates and o thers to visit their works 
on Friday, and take luncheon as the guests of the com­
pany. 

On motion of Mr. Cleminshaw these invitations were 
accepted. 

The meeting then took a recess. 
In the afternoon all in attendance at the Convention 

were taken in special cars to the works of the Short 
Electric Railway Co., and entertained in a very 
agreeable manner. Souvenirs were distributed by this 
company and also by the Swan Electric Lamp Co. 
The weather was perfect and the affair was one of the 
most pleasing features of the Convention. A full account 
of this excursion will be found on another page of this 
issue. 

W cdnesday Evening Session. 

The meeting opened at eight o'clock. 
The following companies applied for membership.: 
Roanoke, Va.-Roanoke Street Railway Co. 
Washington, D. C.--Washington, Alexandria & Mt. 

Vernon Railway Co. 
Wilmington, N. C.-Wilmington City Railway Co. 
The discussion of Mr. Baumhoff's paper was then 

taken up. 
MR. EPPLEY, of Orange : I would like to hear the ex­

perience of some of the gentlemen in reference to the 
merits and demerits of the railway trar.k chair, as com­
pared with the recent form of girder rail, nine or t en 
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inches high. I should like to hear from some of the gen­
tlemen who have been laying the new rail, and who have 
also used the chair which has been in use for the past six 
or seven vears. 

MR. PAYNE, of Milwaukee: Up to within a year ago· 
we used the girder rail on chairs-we had twenty miles of 
road of that construction-and about a year ago we com• 
menced to lay the eight inch rail spiked directly to the 
ties. It is laid twenty inches apart, centers. The rail on 
the chairs has not proven satisfactory, and we are re­
placing it in some places. The other rail is very satisfac­
tory indeed; you can hardly tell where the joints are. 
\Ve think we have the best track in the world. 

MR. RICHARDSON: What weight? 
MR. PA \'NE: Eighty pounds to the yard. 
MR. RIC:HARDSON : The chair? 
1'1R. PAYNE: I cannot give you any particulars about 

the chair ; I only know that it was not satisfactory. Our 
present construction is the one in which we use the eighty­
eight pound rail. It is eight inches high, a nd it has taken 
the place of the other rail which was only down two years 
and had to be discarded. 

MR. LITTELL, of Buffalo: :fhe road I am connected 
with has lately contracted for twenty miles of track, with 
the privilege of increasing it ten more, a nd we are going 
to use a nine inch girder rail without chairs. Splice bars 
three-quarters of an inch thick and thirty-two inches long; 
twelve one-inch bolts; tie rods every five feet; eight foot 
ties, three and a half feet apart, 5 X 7. We use yellow pine 
or oak. The rail is ninety-three pounds to the yard. 

MR. RICHARDSON, of Brooklyn: The company of 
which I am president recently obtained about tweh·e 
miles of seventy pound rail, six inches in depth, and four 
and a half inthes wide at the base, laid on chairs. The 
substructur~l -. made up of long leaf, untapped Florida 
pine, free frr-. 1 sap or defect of any kind,· s X 9, seven feet 
long. The ies were laid two feet six inches apart from 
center to center, and under each joint we laid a special 
join t support of about thirty-six inches in le ngth, of forty 
pound T rail reversed. properly supported by chairs. We 
have not yet operated this track with electric motors, but 
we thought when we laid it we would have a perfect 
track. I think, however, we have decided on something 
better,and we are now laying a ninety pound rail,nine inches 
in depth, five inches across the base, and we lay this on 
the same kind of ties. In addition, at each rail joint, we 
put in a 6 X 12 ins. seven feet long tie, thoroughly 
tamped and laid as well as it can be. At each joint of 
the rail we have plates twenty-six inches long, th ree­
quarters inch thick, supported by t wo rows of bolts, four 
in each row; I think the size is an inch and a quarter. 
One thing referred to in Mr. Baumhoff's report I am 
doubtful about. The gentleman said in hot weather the 
joints may be laid close together; if not in warm weather 
there must be a space. 

MR. LITTELL : There is nothing in that. 
MR. RICHARDSON: That is my opinion; and that the 

best plan is to make a perfec t ly close and tigh t joint, 
with smooth ends to your rail, and bring it up as close as 
possible, and make it as nearly a continuous rail as pos­
sible. 

MR. PAYNE: I want to ask if in the use of these deep 
rails you would not be governed somewhat by the ques­
tion of paving? 

MR. RICHARDSON: I have investigated that subject 
and find that paving with Belgian block, or granite paving, 
eight, nine or ten inches deep, is equally satisfactory to 
the people in New York and Brooklyn. 

MR. HURT, of Atlanta: My experience has been that 
it is not the size or strength of the rail that you use; it is 
entirely the strength of the joint. In the construction I 
adopt, I endeavor to have no variation in the joints; I ob­
ject to the difference of a thirty-second of an inch in the 
elevation of the ends of the rail. I think if you have weak 
joint in a rail, to magnify that weakness yo;_i should use a 
large rail ; the stronger you make the rail, the weaker is 
the joint, because it throws the whole strain on the weak 
point. I lay track with seven inch deep rail, on stone 
bearings, and there is no weak point about the track, ex-

cept where we break grade, and then we have a little 
difficulty about weak joints. 

MR. LITTELL : My expe rience is tha t the best ra il to 
lay is a deep rail, an eight inch ra il wi th out a ny chairs. 
Chairs are a delusio n. \Ve ta mp with b ro ken stone or 
gravel, as the case may be. If we are laying the track 
where there is gravel, we tamp with g ravel ; if there is no 
gravel there we use broken s ton e. 

MR. PEARSON, of Boston: I think we ha ve tried nearly 
every joint. Up to this ti me we h ave no t found a joint which 
is perfectly satisfactory. The Johnson sta ndard girder 
joint is the one wh ich gives the m ost promise. We have 
not laid any of t h e deep rai l, a nd consequently have not 
had any experience with it. W e have, h o wever, detected 
a fault which we th ink will be inherent in a ny girder rail 
laid on ties. The ties are cut into very ra pidly by the 
rail. You will notice on steam roads in the winter, when 
the ground is too hard to admit of t a mping, that they 
place wedges under the rai ls to h old them up till Spring, 
when they can be tamped . I t seems to me that in the 
deep girder rail that same fault will a rise b y the constant 
pounding on the tie. T he width of the fl a nge o n the rail 
has not sufficient surface o n the ti e to prevent that; and 
unless you put a broad pla te, ten or twelve inches long, 
and six or eigh t inches wid e on each tie, it seems t o me 
that the deep gi rder construction will go to pieces the 
same as all the lighter rails. O n the steam road you can 
get at the tie, bu t in th e st ree t ra ilroa d you cannot. I 
think that with t he six inch girder rail, laid on a stringer 
with proper joint construction, John son joint or something 
similar, you get a good co nstruc tion. In the stringer con­
struction we get a la rge bearing surface ; the rail bears 
its whole weight on the stringer, a nd there is not that cut­
ting into the rail t hat we will find with the use of a nine 
inch rail. If you are going to use ten inch girder rail, you 
will want long fis h p lates, thirty-six inches long, two rows 
of bolts, say twelve bolts to a joi nt. Another fault in rails, 
which I do not think is looked into carefully in laying 
track, is the importance of a slig ht difference in the height 
of two rails abutting toge ther. Yo u get a sixteenth or 
even a thirty-second of a n inch d ifference in the height 
of the two rails, and you will have a bad joint, no matte1 
how good the fishplate may be. 

MR. LITTELL: E specia ll y with a n eight wheel car. 
MR. PEARSON: It does no t seem t o me that a n eight 

wheel car wi ll wear on the t rack more tha n a twenty foot 
car. 

MR. HENRY, of P ittsb u rg h : I think that we have 
most of us been in erro r as t o the construction of our 
trucks. I think t ha t has nearly as much to d o with the 
breaking down of our joints a s a nything else. I think we 
are all of us operat ing nea rly t he same kind of trucks. 
They are rigid on the axle boxes. H alf o f the weight of 
the motor and the whole weig ht of the truck goes down 
on the rail like a sledge ham mer when a n obstruction is 
met. We have got to find something tha t will take off 
that compression, that impact. It is like taking a weight 
of four or five tons and ha mmering it d own on the rail. 
Every time you hit it, it goes lower. The soon er we come 
to understand this, the less t rou ble we will have. \Ve are 
putt ing an ellipt ical spring on to p of t he a xle box, and 
suspending the whole weigh t by th is spring, so that the 
wheel box will work up a nd d own as you come to a de­
pression or elevation on the t rack . It a llows the wheel to 
go up and down. I believe tha t t he tracks have some­
thing to do with the rail joint. 

MR. LAWLESS, of Paterson : I think the d eep rail is 
what we require for e lectric cars. \Ve have heard a g ood 
deal of discussion in refe rence to joints. I ha ve found 
that a great deal of the trouble wi th the joints is due to 
the defective tamping of t he joint t ie. T h a t is one of ~he 
main troubles with the joint. If you will u se a good wide 
tie under your joint, pu t on your splice ba rs a nd tighten 
up your bolts with a wrench , tighten them as well as can 
be, you will fipd that the trouble with the joints will be 
considerably overcome. 

MR. WHARTON, of Philadelph ia: I wish to pay tribute 
to the complete a nd exhaustive paper wh ich h as been p_re­
sented to us on this subject. As to the matter of rails, 
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we all know that if it were possible to use a Trail, nobody 
would use any thing else; unfortunately, the railway com­
panies are obliged to do what the local authorities direct. 
In regard to the joints, I think one point has been over­
looked, a nd that is in the proper tightening up of the 
bolts, in forci ng them home. After they have been once 
tightened up they should be removed, and the oxide or 
other matter which may haye come there should he 
cleaned off, and the bolt put back and tightened up again. 
They should be again screwed up in about two or three 
months after, and the track would remain fairly perma­
nent. On the steam roads they are continually tightening 
up their joints, and they have track walkers whose busi­
ness it is to look after weak points and especially to 
tighten up the nuts. This is quite an easy matter with 
steam roads, but not so simple with street railroads. 

MR. A. L. J OHNSON, of Cleveland: My recommendation 
to any man laying a street rai lroad track is to put down 
at the joints extra large ties and ballast them in the best 
manner. The ballasting is what tells. The man who 
puts in an engine puts in a solid foundation. You can 
use all the heavy rails and heavy ties and heavy joint 
plates, and if the track is not properly ballasted, it will 
not stand. There is a road in St. Louis, which my 
brother is interested in, and which is managed by Mr. 
Minary, where the rail" is seventy-eight pounds, laid on 
rock ballast. It has stood up for the past t wo years and 
is as good a track as any I have ever seen. In straight 
track I put the joints opposite each other; you can take 
better care of your track in that way. \Vith curve rails 
it is better to divide the joints. The thing I think the 
most important of all for street railroad people to do is to 
ballast the track thoroughly ; it will last longer. 

MR. BECKLEY, of Rochester: Three years ago last 
spring, the company with which I am connected com­
menced the construction of an electric road in Rochester. 
It. was the first electric road in Rochester. It was a sub­
urban road and constructed of forty pound T rail. That 
rail is in use to-day upon that road, and I venture to say 
that no gentleman who has occasion to ride upon the cars 
can count the joints. The T rai l is the best where it can 
be used under the ordinances of the local authorities. \Ve 
have heard a great deal about girder rails of eight, nine 
and ten inches in depth. I do not believe in that kind of 
construction at all. Our company in the past three years 
has constructed about r 30 miles of trnck, on which we 
have been operating for nearly two years with electric 
cars. The reason why a T rail has been found to be the 
most satisfactory where it is in use is that it does not have 
a great depth. Take the T rail now being laid by the 
New York Central & Hudson River Railroad, and you 
will find that it has little depth. It has thickness ; it has 
stability. My own judgment is that the best track which 
can be laid for electric traction is a track consisting of a 
rail weighing fifty-two to sixty pounds to the yard, say 
four and a half or five inches in depth, and where you 
have paved streets, giving the necessary space for your 
paving blocks. I would put them on stringers, vulcanized 
preferably, upon cross ties two and a half feet apart. 
The stringer, it seems to me, should be six inches in width. 
giving you an opportunity to place the paving stone with­
out interfering in any way with the track construction. I 
have had a track constructed in this manner recently, and 
I am satisfied that that track will be standing up, doing 
its work, when a great deal of the track which has been 
spoken of to-night will be in process of repair. My own 
judgment is that a rail which is five and a half inches in 
depth is the proper rail to be laid where you have very 
heavy and frequent travel. 

MR. RAMSEY, of Pittsburgh : I have not had the years 
of experience that some of you have had. I heard a civil 
engineer once say that if he was building an electric rail­
way, or any kind of street railway, he would put under 
each joint tie two feet of concrete and surround it with 
stone, and he would have a permanent construction. He 
said he would recommend a better ballasting and a better 
foundation under the joint plate than under the rest of 
the track. A perfect joint is, of course, a joint that will 
not be noticeable when the cars pass over it and remain 

permanent. The plan of our company is to put exactly as 
good construction under the whole length of the rail as 
we put under each joint. 

MR. IlAUl\lllOFF, of St. Louis: I believe it is customary 
in submitting a report of this kind for the committee to 
be put on the defensive- that is to say, to reply to the 
discussion. I am pleased to note, however, that after all 
the discussion that has taken place there have been only 
two exceptions taken to the report. The principal one 
seems to be on the question of what space should be al­
lowed at the joint. I desire to say that, in submitting a 
report of this character, embracing as it does a territory 
with such wide variations in climate, it was my desire to 
be on the safe side. In St. Louis, where we laid upwards 
of two miles of rail of the seventy-eight pound pattern, 
we laid the ends of the rail as closely together as it was 
possible to get them. If I had the same rail to lay in 
that climate to-day I would do the same thing. I would 
not advocate that for a rail of less weight, or of shallower 
depth. To be on the safe side, I have suggested that rail, 
when laid in cold weather, should be laid with a joint to 
allow for expansion. In regard to the ballasting for the 
roadbed, I advocate that, before the tie is laid, as you 
will notice by the report, that not only should the soil be 
well rolled, but the ballast, after it has been placed, sho uld 
also be well rolled. The character of the soil must be 
considered, and the method adapted to it. In a sandy 
soil I should not provide drainage; but in a yellow clay 
or more solid soil would <lo so. I am pleased with the 
reception the report received, and wherever a recommen­
dation is made, I know you will consider that it is made 
with a view to perfect construction and not the haphazard. 

Mr. J ANNEY, of Philadelphia : In regard to bad joints, 
I think the t rouble has principally been that you gentle­
men trust too much to the fishplate. Some times the 
holes in the rails have been drilled a trifle larger than 
the bolts, and the bolts cut through. I have seen a half 
inch bolt cut half way through. This in many cases will 
account for bad joints. I do not see, nor can I believe, a 
ten inch rail is any better than a six inch rail. The 
nearer you get the head of your rail to the tie, the better 
track you have ; that is conceded. If you get a seventy­
eight or a sixty-six pound rail on a good chair, that would 
carry the weight of the rail and the car, you have just as 
good a track as with the use of a ten inch rail. \Ve are 
to-day running a ten ton dummy over a sixty-six pound 
rail, and have been doing it for eighteen months in a 
street not paved, and subject to all conditions of weather. 

MR. RICHARDSON: How often does the dummy pass 
over the track ? 

MR JANNEY: About every five or seven minutes, and 
carries a trail car, with 100 to 150 people. 

MR. PAYNE, of Milwaukee: Of course, every city is 
governed by individual conditions, and the action of the 
Common Council. In our city we got special permit 
from the Council, and in streets not paved put down a 
rail five and a half inches high, weighing about fifty-six 
pounds. \Ve have about twenty miles of that track,and it 
gives us exactly as good service, and we use it as frequently 
as where the street is paved and we have an eight inch rail 
weighing eighty-eight pounds to the yard. We run 
over some parts of it every two minutes with electric 
motors and it gives us just as good service in every 
respect. 

MR. \V ASON, of Cleveland : In order to get as nearly 
as possible a continuous rail, we made an experiment in 
the early part of the present year and put down about 
r,ooo ft. of track riveting the joints with red hot rivets 
and put in by boiler makers. The rails were placed end 
to end as close as we could get them, fifty-six pound rail 
spiked to the tie, and six red hot rivets put into each 
joint. The joints were first put together with bolts and 
then pulled home, and then one by one the bolts were 
taken out and replaced with red hot rivets. That was on 
one of our suburban lines. It is true that it does not have 
a large amount of traffic, but it was principally done to 
see whether the summer would have any effect in twisting 
it or throwing it out of line. It was put down in March, 
and it is just as straight now as when first put down. 
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T~e. joints are absolutely imperceptible; and in my 
op1mon, so long as you depend upon bolts,. which are 
bound to work loose in time, the track will be in trouble. 
What the results will be with this track in the winter I do 
not know. The hot weather had no effect whatever on it. 

l\IR. RICHARDSON : I do not think it is expected that 
there will be trouble with red hot rivets in hot weather; 
they are not likely to shrink then. I think, however, it is the 
experience on the elevated railroads and elsewhere, where 
they have done their riveting with red hot rivets, that 
when it comes to cold weather the rivets will get loose. 

MR. PEARSON : It always seemed to me that in this 
way you might possibly get a good joint. I do not think 
we need fear anything from expansion. It is true that in 
ceFtain elevated railroad work, where the joints were not 
proportioned properly, and the rivets have been pressed 
into place, when the structure had expanded they began 
to get loose. Another method of looking after joints, is 
by having joint boxes. \Ve have tried joint boxes, not a 
great many of them, and we have some on hand; but we 
do not think we shall use them. Our experience has 
been that while you can take off the cover and get at 
the joint, as a rule when the bolt needs to be tightened up 
the tie needs to be re tamped. In consequence of this, the 
joint box is of no particular use. \Ve think it is easier to 
take up the pavement and tamp the tie and tighten up 
the joint plate. 

The following gentlemen were appointed a commit­
tee to consider the question of a permanent industrial in­
stitute for the exhibition of all inventions and supplies 
relating to the street railway business: H. C. Payne, of 
Milwaukee; D. F. Longstreet, of Denver; 0. T. Crosby, 
of Boston; Wm. Wharton, Jr., of Philadelphia; H. A. 
Everett, of Cleveland. 

The report on "A Perfect Overhead Electric Con­
struction" was then read, as printed on page 639. 

On motion of Mr. Payne, the report was received and 
ordered to be spread upon the minutes. 

Thursday ~Iorning Session. 

The president, John G. Holmes, having been called 
away by the receipt of a telegram, announcing the sudden 
illness of a relative, the first vice-president, Mr. Thomas 
H. McLean, of New York, presided. 

The secretary announced the Committee on Nomi­
nations, as follows : W. \V. Bean, St. Joseph, Mich.; 
Charles Cleminshaw, Troy; \V. A. House, Baltimore; A. 
L. Johnson, Cleveland; J. E. Rugg, Pittsburgh ; G. W. 
Baumhoff, St. Louis ; and V. Cronyn, London. 

The report of the Committee on "Economy of Elec­
tric Street Railway Machine Shops,·• was then received. 
(See page 640.) 

MR. PAYNE: I hope this report will not go upon the 
records without discussion. I think every street railroad 
man recognizes the fact that in his machine shop lies the 
secret of the successful operation of the road, so far as 
producing results to the stockholders is concerned. There 
are a good many points that we are undecided about, I 
have no doubt, the question whether all repairs of the 
machine in all its details, the manufacture of parts, ought 
to be under the control of a master mechanic, with or 
without electrical knowledge. I know there is a differ­
ence of opinion on these points, a nd it is a matter that 
could be discussed with profit to the members. There is 
no doubt that practical results in the operation of an elec­
tric road come from economy in the machine shop. 

MR. \VARDWELL, of Duluth: The repair shop, if it is 
not properly cared for, will be the largest institution about 
your place. The repair shop may contain four times as 
much material and tools as are necessary. In a number of 
cities I have noticed that the motors are running without 
any covers, your gear cases a re not on, your pinions ex­
posed to the dust, and in some places where you have 
sharp sand flying about, and I warrant you your gears 
will last about half as long as in the cities where they 
have a soft soil. If you do not take care of your motors 
on the street, you can take the machine shop and make a 
fine organization out of it. 

MR. LAWLESS, of Paterson : There is no question that 
a machine shop on a proper scale is desirable for a cable 
or an electric road. The trouble is that when it is once 
started it keeps growing. It is astonishing when you get 
a good mechanic or machinist how he likes to get in 
expensive tools and other equipment, and unless you 
watch him carefully, in a short time you will have a shop 
that will supply half a dozen roads. There are a good 
many things it is cheaper to buy than to make yourself. 
If you have a machine shop do not have it too expensive or 
elaborate ; have it in accordance with the size of the 
road. 

MR. RAl\lSEY: I agree with the gentleman as to draw­
ing a line at certain points in making parts in your own 
shop. The results of our observation for the past three 
years confirm the views of the committee on this sub­
ject. We had nearly all the raw material finished for us 
for the first three months of our operation, but found 
that the cost wa:s beyond our reach. This compelled us 
to put in planers and lathes and other machinery for 
finishing it completely, and we now get the raw material 
and finish it ourselves. There is a point where we draw 
the line, and that is a point where you will differ with me, 
and that is in the matter of gear cutting. We could not 
figure that there was any economy for us to do this for 
ourselves. A machine shop, such as may be found all 
over the country, where a number of men are employed, 
with a dozen or fifteen gear cutters, side by side, can do 
this work much cheaper than you can, with one man, to 
whom you pay good wages, with not more than half 
enough work. \Ve cannot manufacture gear wheels as 
(;heaply as we can buy them. The commutators used to 
cost us seventy-six dollars three years ago ; we produce 
exactly the same commutator now for nineteen dollars. 
This relative reduction in the cost of parts applies to 
nearly everything in connection with our motors. I 
suppose, however, that this experience is familiar to most 
oi you gentlemen. 

MR. \VASON : I think there is one point outside of the 
machine shop that should be taken into consideration in 
the repairs of motors, namely, the pits in which you do 
your work, the manner of handling the motors to facilitate 
putting them on and taking them off. The number and 
length of the pits should, of course, be in proportion to 
the number of cars you operate. There is such a thing as 
having a pit too long ; for it will generally be found that 
the car which requires only simple repairs, and which is 
first needed, is invariably the last one on the line, and the 
others must be first moved. In our shops the pits are so 
arranged that you can put four cars over them, but three 
are all we take over each pit. We have a hydraulic lift 
underneath the car, running on the track, which we have 
found very serviceable; and when I tell you that we have 
taken off two motors and put on two, and had the car 
running out in thirty minutes, you will be sure it is a 
handy pit. We have taken an armature out and put one 
in, and had the car running on the road, in five minutes. 
The facility of handling your cars in your pit will greatly 
help the men, and I think it as essential as a complete 
machine shop. 

I think our machine shop comprises about the num­
ber of tools that the report suggested. We have ninety 
motor cars, and I do not think we have any superfluous 
machiQ.J!s. I am sure that we have more than paid for all 
our machinery, in the saving over what we would have had 
to pay to have the work done, especially taking into con­
sideration the saving in the matter of cartage. I am con­
fident that taking the motors from underneath the car 
rather than raising the car bodies up is preferable. We 
have found this system very advantageous and complete. 
We have a thirty-five horse power, Sprague stationary 
motor for generating the power that we put in three years 
ago, and have not had any trouble with it. We ar~ n?t 
doing more than ten or twelve horse power work with 1t, 
but we start it and stop it, and put a little oil on it once 
a month, and that is all it requires. It is run from the 
street railroad circuit. I think it will run very many years 
without any trouble. 

MR. BAUMHOFF, of St. Louis : Several years ago I 
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mad e an inspec ti on of the various machine shops a nd 
other d e partments of e lectric railroads ; a nd among oth e rs 
visited th e shops of Mr. \Vaso n's company, and I a dvise 
you all to take this opportunity of going there. We do 
a great d eal of manufacturing, b ut we sometimes find it 
more profitabl e to buy of the numero us supply dealers. 
\Vhen we first started in abou t three years ago we fo und 
the pric~s for the various materials connected wit h electric 
railways so high, that for our own protect ion we were 
compelled to inaugurate a machine sho p system. In 
doing so we found it profitable to press o n our own 
wheels. \Ve also found it pr.)fitable to manufacture our 
commutators and to cut ou r pinions and gears, and 
in the matter of gears it is not so much a question of the 
cost of the cutting as the quality o f meta l used. Our 
shops are operated by the same style of motor as Mr. 
'Nason described 

MR. McCULLOCH, of St. Louis: My remarks apply 
more to cable road machine shops. Some years ago we 
began to establish a machine shop in a small way, a nd in 
a little time we had all the implem ents and too ls for 
doing our own repair work. It worked very well, until, 
being very much engrossed in other matters, I personally 
neglected the machine shop for some littl e time. It began 
to grow to such proportions that it was about the biggest 
part of the establishment. There were very expensive 
men in it, and they seemed to be turning out very little 
work. I remonstrated with the master mechanic, but it 
did very little good. I finally discharged the master 
mechanic, and closed up the shop, and re-opened it on a 
new basis, and since then it has operated very well. It 
has been very profitable and very satisfactory; but vou 
must watch it closely. Without this watchfulness, it ~ill 
become a great burden. 

On motion of Mr. \Vm. Richardson, a resolution was 
passed condoling with President Holmes, in the bereave­
ment he had sustained in the death of his father-in-law. 

The report of the Committee on the "Relative Cost 
of Operating Horse, Cable and Electric Roads," as printed 
on page 642, was then read. 

MR. BALDWIN, of Cincinnati, presented the following 
letter, giving the comparative cost of operating cable and 
electric roads in Cincinnati : 

CINCINNATI, October 17, 1892. 
THE AMERICAN STREET RAILWAY A SSOCIATION. 

Centlenun :-There have been a great many statements made at 
various times, which give a detailed account of the "actual" (?) cost o( 
operating a large electric railway, the statements being made with a 
view to show "how much cheaper it is to operate an electric road over 
the cost of operating a cable or horse system." 

The experience of our company (The Cincinnati Street Railway 
Co.) leads us to think that there is a "screw loose" somewhere, and 
just where, we don't kuow. Our "operating expenses" do not agree 
with those published, nor does the cost of repa irs, attention, e tc., cor­
respond. In making up these statements for "publication," much 
must have been "forgotten," or" overlooked," or else other cities are 
being favored with "skilled labor," supplies, etc., at much lower fig­
ures than we find it possible to obtain them, or else the surrounding 
conditions are such that they do not have the number of breakdowns, 
burnouts, wear, etc. that we ha, e. 

Agents from various "supply compa nies" have called upon us and 
agreed to furnish material that will do " thus and so," but upon trial it 
does not come up to the guarantees. Where is the trouble? Is our 
company the only one that finds the expense of operating an " electric 
road" so much more than it was " calculated " to be, taking the pub­
lished statements, or the agents' word as a basis of calculation? 

Take for example our cable road with about sixty cars in service; 
it requires only six men in the repair shop to keep these in first class 
order. Then look at the number of expensive men that are necessary 
to keep up the repairs in our electric road repair shops. Armature and 
field winders, lathe hands, vise hands, planer hands, men to operate drill 
presses, gear cutters, presses, etc., which number as high as eighteen 
men to keep up tbe same number of cars. Then the attention and 
care of the motor cars. It requires more than double the number of men 
to clean moton: and make the usual repa irs to electrica l apparatus; most 
of these men are "high" priced men in place of being ordinary labor­
ers, so that when " cost of this labor" is taken into account it is found 
to be fully three times that necessary to keep the cabk cars in good 
order. In operating an electric road, espedally in heavy rain or snow 
storms, it is impossible to maintain the same regular service that is 
possible upon a cable system. As to "actual cost per car mile," we 
find that operating the cable road is far cheaper than operating electric 
cars over a simila.r route. 

We think that it would be a great assistance and of great value t o 
every Member of the American Street Railway Association to have the 
question of cost sifted down to what is actually the case, the "actual 
cost" of operating various roads all over the country. The items can 

be recluce<l to such te rms that it will b-:! a n easy task, for t he diffe rent 
members to fill in the ite ms o f cost for ope ra ting , repairs. etc., per day, 
and the number of mil es run pe r day, a lso numbe r of passengers car­
ried per day, so that a ll can be red uced to cost pe r car mile; in this 
manner we would ha ve a table, "genera ted " by a la rge number of 
roads, from all parts o f the country, showing cost pe r car mil e, as fol­
lows : 

Cost per mile to carry a passenger. 
Cost per car mile, for re pa irs. 
Cost per ca r mile , g enerating sta ti o n expense. 
Cost pe r car mile, attenda n<:e a nd cleaning . 
Cost per car mile , line repa irs. 
Life of gear in ca r miles , e tc . , e tc. 
Also length of road, average g rades, speed of cars a nd other data 

by which the various "costs " can be compa red . 
In view of the foregoing, we would suggest that a committee be 

appointed with powe r to act , who will have such printed fo rms p re par­
ed, that will be sent to each me mber of the Associa tion, as king them 
to fill in the "blanks ," as accurate ly as possible, a nd re turn the same 
to the committee, who will e mbody the results in a report, which can 
be one of the "special subjects" for our next annual meeting. 

CI NCINN ATI STREET R AILWAY Co., AN U 
MT. AI>Al\l S & ED EN PAR K I NCLI NED RAILWAY, 

B ERT. L. HALI>WIN' M. E . 

SUGGESTED FORM OF BLANK FOR C O MPAN Y OP ER­
A TING AN ELECTRIC ROAD. 

(S IMILAR BLANK WOULD BE REQUIRED FOR CABL~ ROADS. ) 

Name of Company ............ ... ... .. .......... . . . . . . 

City of ............... . ................... . . 

State of ... . .................. . .. . 

Total length of road in miles ........•... 

Total amount and average per cent of grades .. ..... • 

Name of System in use ..................................... . 

{ 

Double trolley .. . . . .. . . 
Number and arrangement of trolley wires Singie trolley ......... . 

or Underground ...... , 

System of return wiring ................................ . 

Make and type of motors ........•....................... 

No. motors to each car ................................. . 

Length of cars used .................................. . 

No. cars run singly ...... . No. cars run in train ...... . 

Style running gear used ......................... · ....... . 

Power House : 

Number, size and make of engines ...................... . 

Number, size and make of boilers .............. . 

Style of furnaces used .................................. . 

Kind, quality and cost per ton of coal burned ............. . 

Number of men at power plant: 

Engineers.... Firemen.... Dynamomen ... . 

Switchboardmen.. . . Cleaners.... Helpers ... . 

"A" Cost per car mile for all station expenses, including wages , 
fuel, oil, waste, water, repairs on machinery, interest, in-
surance, taxes, etc ......................................... .. . 

Repair Work : 

Do you perform the following class of work at your own repair 

shop? 

!Wind armatures......... Wind field coils ........ . 
Repair rheostats . . . . . . . . Controllers ............ . 

General J Motor switches . . . . . . . . . Lightning arrest7rs .... . 
Repairs. I Trolley pole:5...... Wheels . . . . . Details ..... . 

I Cut pinions............. Gear wheels ............ . 
L Make motor brasses.. . . . Shafts.. . . . Axles .... . 
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What material do you find best for your gears? 

Material 
in 

Gears. 

Life 
of 

Gears. 

Cost 
of 

Gears. 

Cost of 
Repairs 

to 
Electrical 
Apparatus 
on Cars. 

Life 
of 

Running 
Gears. 

r Armature pinions..... . . . . . . . . . . . . . . . . ........ . 
Intermediate pinions ................. .............. . 

1 Intermediate gear .................................. . 
lAxle gear .....•.................................... 

r Armature pinion, in car miles ................... . 
I d . . . " " 

l 
nterme 1ate pinion, ................... . 

Intermediate gear, " " .................. .. 
Axle gear, " " .................. .. 

r Armature pinion, .......... cost per car mile : ....... . 
~ Intermediate pinion, .... -... " " " ........ .. 
1 Intermediate gear,......... :; ;: :: ........ .. 
LAxle gear,................ . ........ . 

( A_rmatures .................... cos~_rer.~a~.mile ..... . 

I Fields ....................... . 
Rheostats .................... . 

~ Controllers .................. . 

I Motor and reverse switches ... . 
Lamps and wiring of car. ..... . 

L Trolley poles, wheel, bases, etc., ·• 

(Average life of: 
I Car wheels 

i
i Brake shoes 

Axles 
I Brasses 
L Pedestals and springs, 

in car miles... . . . . . . . . . . . .... 

"8" Cost per car mile for repairs upon electric cars, including 
all labor connected with the cleaning and repairing of same, 

and material used ............................................ . 

"C:" Cost per car mile for all other expenses not named in the 
foregoing: Office expenses, salaries to officers, receivers, 

conductors, motormen, linemen, barnmen, trackmen, 
switchboys, taxes, insurance and interest upon property and 

equipment, legal expenses, etc., etc ........................... . 

"D" Average nun1ber of passengers carried per car mile ........... . 

Then by adding together all station expenses "A," cost of repairs 
'' B," and office and miscellaneous expenses '' C ," we would have 

cost to operate an electric car, one car mile. which equals ...... . 

And cost to carry a passenger one car mile, which equals........... . 

The recommendation was referred to the Executive 
Committee. 

MR. RAl\lSEY, of Pittsburgh : I would say, in answer to 
the gentleman who has just spoken, that he is in line with 
our committee in the position which he takes. The com­
mittee, in their investigation, came across several cases 
similar to his own. Outside of a personal investigation 
of the subject, there is no better way to get at the matter 
than by the appointment of a committee such as he has 
suggested. I might argue in support of the report pre­
sented this morning for a long time, but I will spare you. 
The report was presented to the second largest cable rail­
road in this country for a preliminary reading, and it was 
returned with the statement that "our views on this im­
portant subject are fully expressed in the attitude which 
our board has taken in regard to further extensions of 
some thirty miles of electric railroad, which we are about 
to build." 

MR. LAWLESS, of Paterson : I had the honor to be 
connected with one of the first cable lines built in this 
country, and have been connected with the construction 
of a number. I was always a strong advocate of the 
cable and still am, in its proper sphere. The cable rai l­
road sphere is limited; but in that sphere it holds its 
own. There are some districts where, I claim, cable rail­
roads can be operated more economically than any electric 
railroad. 

As regards car mileage, I find that some roads have 
made wonderful results in the operating expenses per car 
mile. In those districts where the electric cars are run 
into sparsely settled sections the results are better than 
cars run in thickly populated portions. \Vhere you can 
run at the rate of about twenty miles an hour you can 
make about 130 miles per day; but in the heart of the 
city you can only make from - eighty-five to ninety. If 
you pay the same wages per day, the results are better in 

the former case, so that it is pretty hard to get at accurate 
figures in that respect. The results were rather in favor 
of cable lines three or four years ago; but since the 
single red uction motors have come in , and the cost of 
repairs has come down, in thickly populated sections, 
evei1, the elect ric line is going to press the cable pretty 
hard. \Ve have no reason to expect that we have com_e to 
the end o f improvements in the motors, and as these 
progress, the cond itions will be increasingly in favor of 
electric tract ion. 

The Committee on Formulating Standard System of 
Accounting Form s for Statistical Information reported 
that the work had been to o considerable for them to 
accomplish it, and reco mmended the employment by the 
Association of a statistical clerk to compile such informa­
tion as might be necessary. 

On motion of Mr. Lang, of Toledo, the question of 
appointing thi s clerk was re ferred to the Executive Com­
mittee. 

An invitation from the \Valker Manufacturing Co., of 
Cleveland, to vis it their works at ten o'clock Friday 
morn ing, and partake luncheon, the guests to be con• 
veyed in carriages to the works, was read and on motion 
accepted. 

The Convention then t ook a recess. 

Thursday Afternoon Session. 

It was announced that the \Vorcester, Leceister & 
Spencer Street Railway Co., of \Vorcester, Mass., had 
joined the Association. 

The first business was an nounced to be the report of 
the Committee on Standards. 

Mr. Crosby, the chairman of the committee, said that 
it was scarcely expected that the report would be dis­
cussed. It was important, however, that some attention 
should be given to the subject of the rating of the motors. 
As stated in the report, it was the most difficult, and at 
the same time one of the most important, matters to be 
determined. I le hoped that so me expression would be 
given concerning the two m ethods proposed in the report. 
He was exceedingly anxious to have the matter deter­
mined, and hoped the Association would give expression 
in favor of one of t he methods. 

The report was then read. (See page 645). 
MR. Hourns, of New York: I desire to thank Mr. 

Crosby for the persisten t manner in which he has been 
hammering this matter o f standardising motors into us. 
This matter of rat ing motors is in my opinion a very 
important one. The manufacturers of dynamos for 
electric light stations have been accustomed to rate them 
according to the number of lamps they will burn in 
candle pmver. One company will say, here is a machine 
that will develop 400 incandescent candle power lights; 
ano ther company says, here is a machine which will also 
de\'elop 400 incandescent lights; but the difference be­
tween the two mach ines is the difference between six and 
five. Now, gentlemen, if we can standardize our motors 
as dynamos ought to h ave been, we shall not be subjected 
to confusion by overheating generators by subjecting 
them to greater duty tha n th ey are supposed to perform. 
I, therefore, offer the following resolution : 

Resolved: That it is the sense of this Convention that the standard 
rating of railway motors shall be the horizontal pull which the motor 
can exert when running the car at ten (10) miles per hour with thirty­
three (33) inch wheels, a nd that whe n so running the temperature of 
the motor ::;hall n ot be raised m ore than s ixty-five ( 65) degrees 
Centigrade above surrounding at mosphere after a ten (10) hour run. 

The resolution was adopted . 
The recommendation in the report of the employ­

ment of a statistical clerk was referred to the Executive 
Committee. 

On motion, th e Executive Committee was empowered 
to appo int anoth er Committee on Standards. 

The Committee on Nominati o ns then reported the 
following names of gentlemen nominated for the officers 
of the Association for the e nsuing year : President, D. 
F. Longstreet, Denver, Colo. ; first vice-president, A. 
Everett, Cleveland, 0. ; second vice-president, Joel Hurt, 
Atlanta, Ga.; third vice-president, \V. \Vorth Bean, St. 
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Josep h, Mich. ; secretary and treasurer, \V. J. Richard­
son, Brooklyn, N. Y. Executive Committee, John G. 
IIolmes, Pittsburg, Pa.; J. n. Crimmins, New York City; 
T. J. Mi nary, Louisville, Ky. ; J. R. Chapman, Grand 
Rapids, Mich.; 13. E. Charlton, llamilton, Ont. 

These officers were elected. 
Messrs. \Vatson, of Buffalo, and Martin, of Cincinnati, 

were appointed a committee to escort the newly elected 
president to the chair. Mr. Long-street fittingly acknowl ­
edged the compliment paid him in his el ection, and 
expressed the hope that he would meet all in attendance 
at t his meeting at the convention to be held in Milwaukee 
next year, and the year following in Denver. 

Mr. F. l\T. Eppley, of Orange, called the attention of 
the delegates to the merits of a new fender and ground 
brake as a safety device, a model of which he presented. 
T his device was illustrated in our last number. 

T he secretary reported that the Executive Commit­
tee had considered the matter of the formation of a 
supply dealers' association in connection with the 
American Street Rai lway Association ; and that in the 
judgment of the committee they could see no necessity 
for t he formation of such an association at this time. 

A communication was pre3ented from the Massachu­
setts Street Railway Association relative to the subject of 
the provision of proper interacting signals at crossings 
of steam and electric railroads, as follows : 

BosT0N, !\lass., October 17, I 892. 
To Tim A1IERICAN STREET RAILWAY Asso CIATI0N. 

Gmtlcmen :-At a recent meeting of the Massachusetts Street Rail­
way Association, the subject of crossings at grade by street and steam 
railroads was discu'ised with considerable fullness. It was decided to 
present the matter for the consideration of your body, it being deemed 
of sufficient importance to warrant a broader and more comprehensive 
discussion. The undersigned, therefore, a special committee appoint­
ed by the Massachusetts Association for the purpose, beg with your 
k ind attention to submit the following remarks: 

Among the most serious o f the cares and anxieties which surround 
the es tablishment and management of an electric road, the grade 
crossing must be named. As law and custom now stand, there is an 
entirely unjust discrimination agair,st the electric line. We have pass­
ed the stage where the necessity of electric roads is questioned by the 
community ; it is now u niversally recognized ; and yet there remains 
this relic of the struggling experimental era, the favoring of the steam, 
to the detriment of the electric: railwa\', 

From various reliable sources it has been computed that the street 
railroads of the United States carry many mere passengers than the 
steam roads. In the state of Massachusetts, for example, the Railror.d 
Commissioner's Report for 1892, shows that 107,271,S.p passengers 
were carried on the latter as against 176,090,189 conveyed by the street 
roads. And yet, despite this showing, there remains among the Pub­
lic Statutes of i\Iassachusetts, the following : 

CHAP. cxn. SEC. 40. A street railway company whose tracks 
cross the tracks of a steam rail road shall make the crossing in such 
a manner as to injure as litt le as possible such tracks; and shall not 
insert frogs therein, o r make incisions into the rails thereof, without 
the consent of the d iiectors of such road. 

As custom goes, the s team road possesses a right of way superior 
to that of the highway. Their cars travel at very high rates of speed, 
and absolutely no notice of the highway traffic is taken, save to block 
it by a slender gate at such times as they wish to exercise their auto­
cratic privilege. But it must be borne in mind that it is the public who 
a re traveling on the highway as well as on the train ; that that public, 
whether as passengers in street cars, dri\'ers of other vehicles, or sim­
ple pedestrians, may properly demand that their safety and convenience 
be consulted with as g reat solicitude under those circumstances as when 
they use the steam road ; they have a right to demand, and they do 
demand, that grade crossings, where the interests of the two classes 
co nflict, should be rendered as safe and convenient for both as huma n 
ingenuity can devise means for doing. • 

Recognizing these facts, it seems eminently proper that the law 
should establish a uniform regulation for grade crossings which shall 
be fair to both parties. The points of conflict are not so numerous nor 
so dee p as might be imagined, but unfortunately it has become the atti­
tude of steam railroad companies to stand aloof from negotiation ; 
upholding their strict and technical rights under the laws, they refuse 
even such adjustment of difficulties as could be made without cost or 
inconvenience to themselves ; and by this course they imperil the 
lives, not only of the passengers upon street railroad cars, but of high­
way travelers in general. 

To show how closely this subject concerns the electric railway 
industries of the United States, we have estimated that fully 75 per 
cent. o f the elect ric roads in this country have one or more grade 
crossings with a steam road on their lines. These are a menace not 
only to the safety of their passengers, but in many cases to the road's 
financial success. Investors often regard the possibility of accidents 
a t these c rossings ( entailing the payment of ruinously large sums as 
damages) as so great that no reliability can be placed on the net earn-

ings ; and, decl ining to lend their funds to the promotion of such a 
road, an o the rwi se promis ing enterprise fails. 111 view <Jf these con­
s id e rati ons , it has see med good to 1he Massachusetts Associati<m, t<J 
sugg est to you r IJOd y the fo llowing action, namely: 

That a circula r le ttn be sent, not on ly to every electric railway 
company in the United Sl a tes, bu t to 1he Board of Railroad Commis­
s ione rs in each s ta te, o r to tha t authority under whose jurisdiction the 
operation of railwa y co mes, re,;:om mending the passage by each state 
leg isla ture of regula ti ons upon th is impo r tant subject, on the follow­
ing lines : 

First, that when eve r a grade crossing is necessary, between a 
stea m railroad a nd a n e lectric o r o ther st ree t ra il way, the details of 
cons tructic,n a t such c rcJssing be a r ra nged , if possib le, by ag reement 
between the respective pa rties. In case such a r rangement cannot be 
reached, the matte r to be refe rred to, a nd decided by, the railroad 
commissioners of the s ta te , or o the r pro pe r a uthority afte r d ue hearing. 

Second, that in ge ne ra l, th e treads of the res pective ra ils be a t the 
same leve l ; that the rails of b1Jth lines be g rooved o r notched, in such 
a manner as to be suita ble for the passage of the fla nges of th e wheels 
of each kind of ca r, and as not to a fford a smoothe r cross ing to one 
than to the othe r. 

Third, that the cost o f such c rossing be a pportioned be tween re­
spective companies, a nd the cost of mainte na nce a nd repa ir be borne 
by both companies , in propo rtion to the numbe r of t racks which each 
has laid at said crossing, There is a mple reason for m ak ing the steam 
road pay a part of the ex pense of the cross ing even when the steam road 
pre-exis1s. The eslablishing of the c rossing is fo r th e purpose o f pe r ­
fecting the use o f the street a nd m aking it be tte r adapi ed fo r the pur­
pose for which it was constructed, na me ly , for public t rave l, in all ways , 
whether such travel is by fo o t passenge rs, pe rsons in carri ag es, o r 
people in street cars. 

Fourth, that the railroad commissioners, o r o the r prope r authority , 
be empowered to approve o r conde mn a ny construction a t such 
crossings, and to require that the same be made to subserve the safe ty 
and convenience of both lines equally; also t o require fro m both lines 
the adoption and installation of whatever protecting devices they 
decide to be appropriate, including some form of automatic signaling 
device to be operated in connection with the gates as at present main­
tained, so as to show, at least 1 ,ooo ft. distant upon the steam railroad 
tracks, a danger signal when and so long as 1he crossing is open for 
the passage of vehicles upon the highway. That at crossings embracing 
a large number of tracks, or where dangerous conditions are otherwise 
multiplied, automatic interacting signals between the two roads be 
required, so that the presence at the eras ing of either class of cars 
shall be shown in advance to the other. All of which is respectfully 
submitted. Yours very truly, 

GEO. ·w. MANSFIELD, 
CHAS. S, SERGEANT, 
E. P. SH AW, 

Committee, 

On motion, the matter was referred to the Executive 
Committee. 

A letter was read from Mr. E. G. Connette, of Nash­
ville, Tenn., chairman of the Committee on Power House 
Engines, stating that owing to the slowness with which 
replies liad been received to the circular letter of the com­
mittee requesting information, their report was not ready; 
but it would be put in shape and circulated among the 
members later. 

The convention then took a recess until Friday 
morning. 

l<'riday l\lorning Session. 

On motion of Mr. McLean, the paper on'' Experiments 
on the Expansion of Continuous Rails," as printed on 
page 650, was read by its title only. 

On motion of Mr. \Vatson, the paper on "Is a Stand­
ard Rail Head Possible?" was read by its title only. See 
page 654, 

MR. Cronyn, of London, Can., offered the following : 

R esolved: That the American Street Railway Association sends 
greeting to the tramway managers and officers of European and 
foreign countries, and most cordia lly invites them t o attend the 12th 
annual meeting of this Association, to be held in Milwaukee, Wis., 
U.S. A., in 1893, during the World's Columbian Exposition. 

R esolved: That the secretary take such measures as in his judgment 
may seem necessary to carry out the above. 

The resolution was adopted. 
Mr. McLean moved that the secretary be authorized 

to express to the Short Electric Railway Co. the appreci­
ation of the Association of the courtesies shown by that 
company to the delegates 111 attendance at the meeting. 

A vote of thanks was passed to the different traffic 
associations for their courtesy in granting reduced rates 
to the gentlemen in attendance at the meeting. 

The Association then adjourned to meet in Mil­
waukee, Wis., the third Wednesday in October, 1893. 
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The Banquet. 

This was the crowning event of the meeting, and was 
served in the large dining hall of the Hollenden, the occa­
sion being enlivened by some music from an orchestra 
stationed in the. balcony. Four tables were arranged 
parallel, extending the long way of the room, and were 
profusely decorated with cut flowers and growing plants, 
but there was only one floral piece, and this represented 
a fully equipped electrical car. There were no wall 
decorations, for the reason that the elegant finish of the 
room could not be improved by floral decorations. 

The 300 and more guests being in place, grace was 
said by th e Rev. Dr. Sprecher, when all were seated and 
partook of an elaborate and generous banquet as per the 
the following menu : 

Sherry. 

Sauterne. 

MENU . 

BLUE POINTS, 

Celery. 

CLEAR GREEN TURTL E, VI CTO RI A. 

Olives. Salted Almonds. 

LO BSTER, A LA NEWBURG. 

llO ILED S.\ LJ\I ON, SAUC~: VERTE. 

Cucumbers. Dauphine P ota toes . 

Pontet Canet. 
FILET OF BEEF, A LA M0 NTGLAS, 

Sweet Pota to Croquettes. 

Cigarettes. 

SWEETBR EA DS GLACE, JARDI NIERE, 

French P eas. 

FROZ EN EGG NOGG, 

:;\loet & BREAST OF PRAIRIE CHI CKEN WITH TRUFFLES. (']iandon. 
" Brut Im )lerial." Saratoga Chips. 

Braudr. 
Cig·ars: 

DR ESSED LETTUCE. 

NEAPOLff AN ICE CREAJII. CA KE, 

ASSORTED FRUIT. 

WAT~:R CRAC KERS. EDAlll CHEESE. 

Thomas H. McLean, first vice-pre5ident, presided I 
and acted as toastmaster in the place of President Holmes 
who had been called home by a sudden bereavement, and I 
about eleven o'clock introduced the intellectual, part of 
the evening, first calling u pan the audience to rise and I 
sing the national hymn, when the toasts and speakers 
,vere announced in the following order : 

"SOME PHASES OF THE LEGAL LIABILITIES OF STREET 
RAILROAD COMPANIES.', 

BY HON. ANDREW SQUIRE. 

ll fr. Toastmaster, L adies and Gentlemen :-1 am sorry in some 
regards that the order of toasts has been changed. However, I can 
assure you that General Meyer is here and will respond in a few 
minutes to his toast, " The City of Cleveland.'' It is needless for me 
to say that I a m pleased to mee t with you to-night, and to say to you 
t ha t I realize th at in an association of this character there is gathered 
together at this time in the city of Cleveland as representative a bcdy 
of busy , active , intelligent business men as this country affords. Of al! 
the revolutio ns of this decade, I know of none that is attracting to it 
more a ttention , more brains, m ore capital, more activity, and more 
usefulness tha n th e evolution in the street railroad system of the 
country. (A pplause.) The putting on of cable cars; the adoption of 
electrici ty; the laying of solid, substantial track ; the introduction of 
cars of the latest a nd most approved patte rns, convenient for thr. 
people ; the amount of capi tal it is taking to do this, and the rapidity 
with which it is being done , is som ething in itself astonishing. You, 
gentlemen, are a ll of you famili a r with it. It is to you an every day 
occurence; but to the man outside of the street railway business, if he 
will stop to consider it , it is som ething wonderful. 

You gather he re in this city in the interest of this progress ; you 
gather here to discuss h ow you can make the most of it, how you can 

make the greatest success of what you are undertaking: to compare 
notes, to look forward to the future of your properties, each realizing 
that anything that the other company has that is better, that is more 
convenient, that is less expensive, that is a greater commercial success, 
may be worthy your attention and, perhaps, your adoption. I under­
stand such to be, in a measure. the object of your Association. Now, 
having had some connectinn, for the past two years, with street rail­
roads in this city, I approach the subject from a different angle, and I 
ask of you to pause in this construction, to pause in this development, 
and give heed, and give thought, along with all of the other things 
that are engrossing your attention, to the legal liabilities of street 
railroad companies. They are growing, as you are adopting "more 
rapid locomotion, as you are crowding into the densely populated 
streets of the city, with instrumentalities which are dangerous. You 
are imposing upon the public greater duties, upon the private citizen 
greater care and greater caution, and at the same time you are im­
posing upon yourselves conditions which require the exercise of greater 
caution on your part ; and it behooves you, while considering the 
commercial phases. to consider also your legal liabilities. 

I know there are the chronic grumblers; I know you come in cun-

MUSICAL PROGRAM. 

1. - MARC H, · • Welcome to All, Zimmermann. 

2.-OVERTURE, "Raymond," A111b. Thomas. 

3. - SELECTIONS from " Bohemian Girl," Balfe. 

4.-WALTZ MOVEMENT, "Loin du Bal," Gillet. 

5.-PATROL, "American," llfcacham. 

6.-POLKA, " Bei Kroll," Fink. 

7. - OVERTUR~:, "Martha," Flotow, 

8.-SPANISH FANTASIA llfizmd. 

9.-SELECTlONS from "Wang," Boethger. 

10.-CAPRICE, "The First Heart Throbs," Eilenberg. 

1 r. - SELECTIONS from " Erminie," Jakobowsky. 

12. - MEDLEY-" Plantation Echoes," Ross. 

tact every day with thousands of people hard to please ; I know you 
are condemned for doing this and for not doing that. I believe I know 
something of the trials of a street railroad manager; at the same time 
it is a sort of burden that you have taken upon yourselves. You must 
meet it patiently, considerately, and be thoroughly careful of your em­
ployes and of the public, providing the best possible equipment that 
you can, and the greatest possible safeguards to protect the lives of the 
passengers that you carry and the people upon the street, and even of 
the boys, no matter how annoying they may be, who seek to steal 
rides on your trains. I know they may be trespassers, but human life 
is dear to every one of us. I know they may have few rights, but cau­
tion on the part of motormen, on the part of gripmen, on the part of 
drivers, on the part of conductors, is one of the first lessons to be in­
stilled. Accidents will happen, enough of them ; but that does not 
take from you the duty of being as careful, as painstaking, as thorough­
going as you can. I know that steam railroads have their claim agents 
that meet every year of late, and discuss from their standpoint how ac­
cidents can best be avoided. I know that while you are discussing 
what you will do to make your companies commercially a success, that 
you will soon, and you cannot too soon, find it one of your duties to 
discuss how to make the roads safest, how to inflict the least injury 
upon the public and your passengers. It all comes back to the pecun­
iary standpoint in the end. because, unless you are safe, unless you do 
this, the public will make itself felt by reaching for the pocket of the 
street railroad company ; so from a commercial standpoint, as well as 
from a humane standpoint, it is a duty, it is an obligation, to be for­
gotten at no time. 

Within the past few years, comparatively few, insurance societies, 
that are successful in many respects, are undertaking to insure street 
railroad companies against their liabilities. I will not stop to discuss 
whether this is likely to succeed or not to succeed. In this I am sure 
you will bear me out, that your observation will run along with mine, 
that they started in to do it too cheaply. No man can afford to have 
an article no matter what it is, at less than cost, and you who are 
paying at~ention to this matter already know that in_ t~e last year, _and 
especially in the last six months, many of these societies have realized 
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that they are doing it too cheaply, and are putting up the rates. It may 
be arranged on a basis profitable to the street railroad companies, in a 
pecuniary sense; but one thing is ce rtain, it will never be successful if 
it und ertakes to relieve you, in a sense, of your responsibility. It must 
go hand in ha nd with the railroad company. The public must never 
come to feel that an insurance compa ny stands between the railroad 
compan y and the public in such a way as to relieve the railroad com 
pany from its responsibility. Whenever the insurance company lends 
its aid, and inspects your machinery, inspects everything, and helps, 
and is a n assistant, in caring for the public and the employe, in caring 
for the passenger, then it will be welco me, but no t before that. I t 
should simply be an assistant ; and the employers or the owners of 
street railroad companies, those who have invested their capital, must 
never feel in any sense relieved from their responsibi lity. They must 
use all caution a nd a ll care , and in doing this, the y may reach out for 
any and eve ry assistance that they can. 

I have mentio ned these matters, because I am compelled to look 
a t these things from the legal side; and I be lieve, understand them, 
perhaps, better than the man who is actively engaged in the commer­
cial success of the railroad company. I can feel the public pulse and 
understand what it is. I know the matter has only to be drawn to 
your attention; perhaps it is unnecessary even to do that, to insure its 
careful consideration at your hands. I hope, and am satisfied it will 
be received in the sense a nd in the way in which it is intended ; and 
being thus received I a m satisfied that it can not result in harm, but 
that it will do good to call your at tention to these things as subjects 
worthy of your discussion, that a re worthy of your united action. 

"THE CITY OF CLEVELAND." 

BY GEN. EDWA RD s. MEYER. 

Ladies and Ge11tlemen :-1 estee m it a g reat pleasure, indeed, and 
no less an honor, to look into the faces of this representative body of 
men and women-men who are to-day transforming the methods of 
intercommunication almost to the point of a revolution. I stand in 
awe of the men to whose efforts, to whose intelligence, is due the 
exhibition that it was my pleasure to witness to-day. Be not deceived, 
the American people a ppreciate what you a re doing (applause), and 
no community more so than this goodly city of Cleveland. 

In this era of rapidly developing great cities, it is no light task to 
present, in an interesting manner, the merits of a ny one of the m ; and 
yet we who live here , and have witnessed the growth and development 
of our city, are proud to be citizens of it. Cleveland was incorporated 
as a city in 1835, with less than twelve hundred inhabita nts, a struggling. 
straggling community, but made up of g reat men and noble women. 
In the few years that have elapsed- it seems but a very few years 
since that time-its population has increased to nearly three hundred 
thousand souls. Situated as it is , midway between the exhaustless 
fields of ore to the north and magnificent and only partially developed 
tracts of coal. such as no other nation possesses, to the south, with 
fourteen railroads centering here, four of them pa rts of as many trans­
continental systems, which, in their turn, bring into our markets not 
only the coal and the ores, but the wealth of one of the greatest agri­
cultural Sta tes as well, whose magnifi cent harvests roll into the lap of 
this city, to make up its grandeur and its wealth . So in this short 
time all this has happened ; and as you look about, as you hear the 
hum of its thousands of industrial establishments, as you see mast 
upon mast in its harbor, as you see the puffing and steaming of the 
many railroad trains that are moving continuously, and you witness all 
the progress, all the business development, and view the endless 
stretch of magnificent homes, bear in mind that a ll this is the product 
of a single generation. We have two thousand and six:y-five manu­
facturing establishments, employing nearly sixty thousand mechanics 
and laborers, giving out over thirty-three million dollars in pay per 
annum, sending over these magnificent waters a ho me fleet of o,·er 
three hundred vessels, with a tonnage of one hundred and seventy- o ne 
thousand tons, and our magnificent ship-yards, second to none on 
earth, turning out in the year 1889-9ono less of a tonnage than seventy­
one thousand tons, thus wresting from proud Philadelphia the crown­
ing glory of her prominence as the first ship city in A merica. Not 
only that, but, in addition thereto, our city, standing like a young 
giant amid the forests of her own masts, boldly confronts Clyde across 
the sea in a no longer unequal contest for the supremacy of the modern 
world. This is the great glory of our goodly city. 

We hear now and then a croaker who sees in all this development 
a tendency of going toward damnation; but they are 'most all dead, 
and the rest of them are erecting monuments to their own memory. 
So rapid has been the march of this progress here in Cleveland, that 
even to-day we find it necessary t o put a tight board fence around the 
statues of departed heroes, lest they should leave their pedestals and 
join the procession as we march along. (Laughter and applause.) Do 
not be mistaken; that enclosure on the square is not, as the New York 
W orld intima tes, a cemetery for the victims of this "deadly trolley." 

But that is not all. We have here a set of master minds at the 
head of the railroad inte rests. They have kept abreast with the rapid 
strides made in the development of our greatest interests, until they have 
to-day equipped and in operation - and I say it without a moment's 
hesitation-the best line of street railways in America. N otwithstand­
ing this, we growl at them ; we find fault because they lengthen our 
right arms entirely out of proportion to our left, by compelling us to 
hang on to a strap in their cars. Of course, we know that we can 
manage their roads much better tha n they can ; but, nevertheless, we 
get along reasonably well with them. They have not only a local 
mileage of one hundred and thirty- three miles of road way, but beyond 
the city limits a mileage so great that one of their master minds, 

unequalled in the street railroad business in America, has ridden upon 
his own line clear into a scat in Congress. There, strange as it may 
seem, the chosen representative of this goodly community, he Loldly 
advocates, as fearlessly as he cloes everything else, free trade and the 
single tax, as the representative of sixty-four million dollars Invested 
in protected industries he re. (Applause.) In the meantime he leaves 
his jolly, genial, big brother at home, ;it the old stand, marketing the 
municipal chestnuts at five cents apiece. Be assured, ladies and gen­
tlemen, that only through a profound regard for his innate and well 
known modesty, I hesitate to mention the name of our genial Tom. 

We have another master mind in the street railroad business, who 
is a master of hospitality as well, and who, adding to the responsibil'. 
tics of the presidency of a great line, the duties of a bank president 
and the director of a score cf railroad and manufacturing establish­
ments, occasionally finds time to turn to politics as a matter of diver­
sion and recreation, making, an 1 occasionally unmaking, legislatures, 
governors and senators; and having achievccl such great influence and 
power that every member of the Common C ouncil makes obeisance, 
with his hat under his arm, whenever he passes him on the st reet ; and 
shrewd politicians, basking in the sunshine of his favor, do not hesitate 
to make genuflexion of the knee, that thrift may follow him. Keep 
your glasses upon current events, for you will find that his latest gub­
ernatorial protege, and the most able and honorable of them all, will 
be landed by this gen tleman in the White House four years hence. 

Again, the young men of your fraternity arc not behind in this 
spirit of enterprise. They have occasionally, for matter of recreation, 
slipped across the border, and singularly enough have seized the 
choicest tree in all the Canadian garden, gathering the luscious, seed­
less fruit, while our English cousins are discussing their breakfast chop. 
Give the boys a chance. They will not only land that tree itself over 
here, but in due time they will shift the border; and carry with it as 
well the tricolor of our fathers. 

But one would think, from what I have said to night, that grandeur 
and fame had only been acquired by street railroad men; that is not 
the case. We have other interests, but I cannot enumerate them to 
nig h t. There are other gentlemen to follow me, and to whom you will 
pay due deference when they make their appearance; but in all the 
industries eve rywhere, from the peanut stand t o the great transporta­
ti on lines, you will find master men doing master service. Why, our 
chewing gum itself is renowned the country over. Its proprietors have 
ornamented the highways and byways of the country with all the 
colors of the rainbow, in setting forth its merits. It has given jaws of 
iron a nd stomachs of brass to the rising generation. It is the champion 
of muscular development; and not content with this it now boldly 
marches up the Capitol steps of the nation demanding admission as the 
herald of a new era in American statesmanship. All this has come 
from Cleveland. It rides in magnificent yachts, it has a double mile 
race course, and dispenses an hospitality heretofore almost unknown. 

But I must not tire you. Leaving merriment, let me say to you, 
that Cleveland to-day is trying, at least in a crude and, perhaps, unsatis­
factory manner, to assist in solving the greatest problem that has yet 
confronted the American people ; that is, the proper government of 
these great cit ies. For the first time in the history of America, the 
epoch of great cities is upon us, and the future of this Republic-its 
future progress, its advance to the highest and grandest civilization­
de pends more largely upon the proper solution of this problem than 
anything else we have ever had to deal with. Ours is a cosmopolitan 
na tion, a nd each ci ty is in itself cosmopolitan, made up of a popula­
tion gathered from every quarter of the earth, from the vine clad hills 
of Germany, from the steppes of Russia, from the vales and sunny valleys 
of France and Italy, from beyond the Andes, have come to us to help 
build up our institutions, if we wisely dissipate, absorb and assimilate 
them. If not, they become a menace to our institutions. Let us not 
in this or a ny other city, shove them apart into communities and clans 
by themselves, but make the best of it ; extend to them a warm helping 
hand and point out to them the beauties of our country, the glory of 
our institutions, and the great immunities and prerogatives of American 
citizenship. If we do this, we have nothing to fear in the future. When 
we who are here to-day shall have laid bown the burden and the 
a rm·or, let us feel that 

Here on Erie's shores, from age to age, 
Our city shall lift its spires ; 
And gem with stars its history's page, 
And kindle still its altar fires. 

"THE IDEAL STREET RAILWAY: A PROPHECY." 

BY HON. L. A. RUSSELL. 

Ladies and Gentlemen o_f the American Street Railway Associationana 
your guests :-It is your misfortune, and not my fault, that some busy 
member of your committee has discovered the fact that I am possessed 
of the prophetic gift; but I am, and I have a monopoly of it, and it 
isn't patented, either. I am not afraid to tell you about it, because it 
pertains to me, and is altogether unique. I have the real and truly 
infallible gift of accurate prophecy. Whenever the inspiration is suf­
fici ent, and amidst good cheer and good company, such as I find here 
this evening, I can, without the shadow of a doubt, or the possibility 
of error, foretell with precision the exact condition of the street rail­
road system of the United States, and especially of the city of Cleve­
land, to any indefinite time in the future that any member of this 
assemblage may suggest; and the reason why I have it is because I 
have a lso the gift of prophecy in regard to the result of elections. 
Many men have heretofore made great money by backing the opposite 
of my predictions. (Laughter.) But all I have to do to be precise 
and accurate in regard to the street railroad business, as against the 
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matter of elections, is to run the same machine backward. In regard 
to elections, I always prophesy that the thing will be as I want it, but 
it never is. 1 n regard to street railroads I am going to prophesy that 
they will be as I don't want them, and then I know the thing will be 
all right. 

1 would have the tracks solid and smooth ; I would have the cars 
swift and certain, and the intervals between them short. I would have 
the tracks on each alternate street, and I would live on the other street. 
(Laughter and applause.) 1 would have the motors exactly controll­
able, and always controlled. I would do no harm, and I would have no 
legal liability. By the way, that puts me in mind of the remarks that 
General Meyer made. He said that he stood in awe of street railroad 
men. He only said that because most of you are strangers. (Applause.) 
Every street railroad man in Cleveland who ever went to the municipal 
government to apply for more franchises, found that General Meyer 
did not stand in awe of him. Why, General Meyer would not let you 
repair a crossing frog in the city of Cleveland unless you gave up ten or 
fifteen years of your last renewal of frar.chise. (Applause.) Mr. llerrick, 
who sits over there, would not let you turn a car around on a turntable 
unlesi- you vacated half a dozen streets and paved four blocks somewhere 
else with the best paving blocks. There are many things about street 
railroad men that are worthy of respect (laughter), but in the future 
there will not be, for after we have the ideal system completed, I un­
derstand that we are to turn it over bodily to the public, and make the 
blessed public a present of it. After that the fare will not be five cents. 

I imagine, when my prophetic gift comes upon me strongly, that I 
can see a great future for street railways of this country. Some of you 
may have observed, or your attention may have been called to the fact, 
that man, among his other peculiar and interesting characteristics, is a 
moving animal : and since the time whereunto the memory of man run­
neth not to the contrary, ha-; been in the habit of having ways for his 
motion, and thus we have come to speak of highways. But after all, 
the way is not the great thing, although some times, in moments of 
enthuaiasm I have called the road the hol(e)y road ; that is, the middle 
ot the road. But the fact of it is that the great thing to be considered 
at last is the man. The way is only the convenience for the man, an<l 
the rail way or railroad is not the great thing of the street rail way busi­
ness after all. The road is only the appurtenance of the car; you have 
not been in the habit of thinking so, but it is a fact. The road is only 
the mere appendage and appurtenance and convenience of the car, and 
the car itself, whether short or long, whether for smokers or for ladies 
only, it is only the appurtenance and the convenience of the man. It 
is an instrumentality of man's devising for his use and convenience. 
What, then, of necessity, must be the ideal street railroad of the future? 
Not necessarily a street railroad in every street, but a perfect street 
railroad operated by perfect cars and a perfect system upon enough 
of all the streets and highways of the land to serve the convenience of the 
people of the land ; and that will never be until bet ween all centers of 
men, all centers of population, all thoroughfare highways, there be rap­
id, swift, sure, controlled, safe, convenient locomotion for men by means 
of street cars. If you will but for one moment stop and consider the 
past growth of the ways of men, and consider what in its nature a street 
railroad is, you will then know that the best street railroad convenience 
is just as certain to exist in the main highways and thoroughfares of the 
people, and between the great centers of population, as it has been cer­
tain that the pike road has succeeded the corduroy cut road through the 
forest, that the plank road has succeeded the pike,that the paved street 
has succeeded the plank ; and just so sure will the street railroad succeed 
and follow on in the development of the ways of mankind ; and that 
that day is nearer to us than we can imagine, is shown by the great ex­
tent and stupendous rapidity with which the street railroad system has 
developed and imprvved in this country in the past few years. And it 
is a proud thing to me, as a citizen of our good city of Cleveland, that 
the development has been more rapid and more thorough and wider in 
the city of Cleveland, and done in less time, than any other city of the 
nation, Boston not excepted. 

I trust that being entirely satisfied, as I take it you all are, of the 
absolute accuracy of my prophecy, you will be willing to let me give 
way to more entertaining speakers. 

"THE CARRIER, FROM THE STANDPOINT OF THE 
CARRIED." 

Bv JAMES H. HovT. 

Afr. Toastmaster and Gentlemen :-If I had been asked to respond 
to this toast some months since, I should have come here as the repre­
senative of the passenger class, bubbling over with bile, and eager to 
pour out upon the devoted heads of you street railroad men, not the 
"vials" merely, but the barrels, of my wrath ; for, at that time, I was 
simply one of the "carried" myself and had no interest whatever with 
the "carrier." But lately I acquired a few shares of stock in a street 
railroad company, and it is perfectly marvelous what a humanizing, 
liberalizing agent a certificate of stock in a street railroad company is; 
how it softens asperities, and mellows criticism, and enlightens the 
understanding, and warms the cockles of the heart. For instance, this 
toast itself, selected as it has been by street railroad men, and which, a 
few months ago, would have aroused all my animosities and inflamed 
my passions as a red rag inflames the passions or a bull, now seems to 
my enlightened and stimulated understanding to be a statement of 
magnificent candor and absolute fairness,-" Th<! Street Rail way Car- 1 
rier, from the Standpoint of the Carried." 

In any argument, the man of liberal mind and broad ideas al ways 
admits the truth; and this toast itselt, gentlemen, contains a frank and I 
refreshing admission on the part of the street railroad men, when you I 
come to analyze it, that the contention made by the passenger, that 
he is not furnished with adequate seating facilities, is entirely correct ; 

indeed, it goes further and, with an unexampled fairness, boldly an­
nounces in effect that the standing room, even, of the passenger is re­
stricted to a single point. 

But let me illustrate this change of heart, which has come over me, 
in another way. The tracks of a street railroad company run in front 
of my door, and, prior to the making of the investment I have men­
tioned, the whirring and buzzing of the electric current, the soughing 
of the trolley wire, the banging and bouncing of the trucks, and the 
grinding and groaning of the improved, patented, noiseless, gearless 
motors were, to say the least, annoying. But now I am quite able to 
agree with my little dauvhter (five years of age), who remarked this 
fall, after her return from a three months' trip to the seashore, that it 
was very sweet to be at home again, where she could hear the pleasant 
electric cars go by. I never fully appreciated the truth of the Scripture 
before, which tells us that many things arc hidden from the wise and 
prudent and are revealed unto b,ibes. 

I remember a story of an Irishman, who, after earnest solicitation, 
was finally persuaded to sign the pledge and ber:ome a total abstainer. 
He kept this arid obligation for about three days, and then, Nature 
proving too strong for him, he became gloriously drunk. A member 
of the Father Murphy Temperance Society, who hnd induced him to 
don the blue ribbon, met him and, with a voice full of reproach, said : 
" Why, Patrick, how is this? I thought you were a total abstinence 
man." To which Pat replied: '' So I am a total abstinence man, sor; 
but, be jabers, I am not a bigoted one." 

Now, I come here this evening as the representative of the car­
ried; but, for the reasons I have stated, I am not a bigoted one, and I 
desire to acknowledge a few of the more significant benefits which the 
street railroads of this country have conferred upon the passenger 
class. 

In the first place, gentlemen, owing to your unselfish efforts, it is 
no longer necessary for the ambitious spirit to go abroad in search of 
peril or adventure. The dense jungles of Africa and the slippery 
slopes of the mountains of Switzerland, thanks to you, no longer 
monopolize the excitements of danger. You have brought the dead­
liest peril and the most thrilling adventure within the reach of the 
humblest citizen, and all for a single cash fare of five cents. There is 
no need now for a Stanley to explore the Dark Continent or for a 
Tyndall to climb the Matterhorn in order that, by deeds of signal 
courage, they may challenge the admiration of the world. The aver­
age American citizen must be possessed of a more indomitable spirit, 
of a more heroic fortitude, every time he goes from his house to his 
office or crosses a street over which the lines of your railways run. If, 
when he goes through the usual, but entirely unnecessary, form of 
signaling one of your cars to stop, he avoids being paralyzed by an 
electric shock, he is sure that only the agility of a goat will enable him 
to reach the interior of the car without sacrifice of life or limb, and 
when, at length, he has gotten there (if, indeed, he ever does), and, 
at the risk of his life, has possessed himseli of the standpoint which is 
named in the toast, and which you generously permit him to occupy, 
for a consideration, why there is the usual altercation, with the con­
ductor still before him to sharpen his wits, and the pleasurable cer­
tainty in prospect that, unless he has courage for a flying leap, he will 
be carried beyond his point of destination. Why, gentlemen, I con­
sider the street railroads of the present day, both cable and electric, 
as valuable educational agent:-. They exercise a man's muscles and 
stimulate his courage, sharpen his reasoning faculties, and last. but 
not least. induce a solemn and profound belief in the protecting care 
of Providence, since a single trip on one of your lines anywhere will 
convince even a scoffing sceptic that he could not have been preserved 
were it not for the aid of Omnipotence. I am informed that it is due 
to the street railroads alone that the Triennial Convention of Episco­
palians, now in session in Baltimore, has decided to amend the noble 
litany of that church, so as to make it conform to modern needs, by 
adding this pregnant sentence : " From motor and cable cars, from 
overhead wires and sudden shocks, good Lord, deliver us." 

But not only are you street railroad men aiding the physical, men­
tal and religious development of the race; you are also, as I have been 
credibly informed, relieving us from some of the most onerous of our 
pecuniary burdens. Were it not for your generous and unsolicited 
donations of money, the salaries which members of City Councils 
would demand would largely increase the taxes of the people who elect 
them. These benevolences of yours, too, deserve the highest praise, 
because they are so unostentatious. In the language of the poet, you 
uniformly 

•· Give by stealth and blush to find it fame." 
But there is yet another incalculable benefit which you have con­

ferred and are conferring upon the " plain people." You have done 
much and, indeed, are still doing much to enrich and enlarge ~he 
vocabulary of the race. Where can more vigorous or forceful English 
be heard, I should like to know, than on one of your crowded cars 
about the hour of 6 r. M., especially if the night happens to be rainy? 
Why the daily impromptu dialogues between your motormen and con­
ductors and the general public are shining, nay, lurid, examples of the 
vituperative art. I have heard some of your most efficient servants in­
dulge in profanity which rivaled the electric flash itself in color and 
intensity. The motorman is not, indeed, like Chaucer, a 

" Well of English undefyled ; 
but, like Nature, 

" Speaks a various language." 
He is a sort of storage battery of epithets, and a storage batte~y 

that does not wear out or become exhausted by frequent use, and so 1s 
a commercial success, like the Ford- \Vashburn storage battery, in 
which I have an interest. I remember that a conductor once came 
into the car wher~ I was swinging from a strap and accused me, in the 
presence of a large and interested audience, of having passed a plugged 
quarter on him. Now, of course, my first mclination was to prepare 
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his remains for instant burial; but , afte r liste ning to hi m for a few 
moments, I cheerfully handed him a sound qua rter. I d o not thin k, 
even afte r th e lapse of years, tha t the p lugged q ua rter was mine; but 
I cheerfully gave him the other as a s lig ht testimonial of m y a pprecia­
tion of his perfect style. 

But, gentlemen. let me speak se rious ly fo r the fe w mo ments left l 
me. The stree t railroad has been a nd is one of the mig htiest a ge nts 
in the unparalleled dev e lo pment o f this country. No city is without 
street railroads, for the s imple reaso n tha t , but fo r the m , it could never 
have become a city . They are the a rte ries running fro m its th robbing 
heart center and carrying life a nd nourishment to its extre mities. Be­
cause of the m, pleasant ho mes, pure a ir, the meadow's swee t expanse 
and blooming flowers ar e within the reac h o f every honest and ind us t r ious 
man. Wherever their rails extend, houses spring up, lands a re re­
claimed and the value of prope rty is enhanced. The s tree t ca r iii the 
poor man's carriage and it is alwa ys a t his beck a nd call, a nd ye t it is 
curious that the very people that are most bene fit ed by street railroad s 
are usually the most eage r to set up o bstacles in the way of this g reat 
agent of human prog ress. Humanity has a stra nge characte ristic­
you have very often to help it in spite o f itse lf. The problem o f rapid 
transit is one of the most important which co nfront us, a nd the pros­
perity of our great centers of manufacture a nd trade d epends la rge ly 
upon the successful solution of this proble m. W e look to you a nd men 
like you to solve it. You have already done much and will ye r--do 
more. The cable or electric car of to-day is far ahead of the bo bta il 
car of yesterday drawn by a single , fle a bitten mule , but will be far 
behind the street car to-morrow. In spite of grumbling passengers 
and stupid and venal councils and ignorant a nd unjust criticism you 
are doing your work well and deserve the thanks and a pprecia tion of 
every intelligent American. The public might a s well try to dim the 
brilliance of the sun with a rush light or bring a herdic in competi­
tion with a street car, as to prevent your certain progress. Air and 
light are blessings so common that we fail to appreciate them until the 
eye is blinded or the lungs are clogged. It only needs a strike such as 
we had last winter, which paralyzed some of the great street railroad 
lines of this city, to convince the most captious critic that the street 
car has become a prime necessity. Every man, gentlemen, who lays 
an additional rail, runs an additional street ~r, or invents or adopts a 
useful appliance is a credit to the carrier and a benefactor of the 
carried. • 

"THE PRESS." 

BY W.W. ARMSTRONG. 

In a very modest way for many years, on various occasions, politi­
cal, historical and social, I have responded to the toast of" The Press," 
but not now being actively connected with it, I approach the subject 
to-night with some trepidation and awe; for I find myself in the pres­
ence of the masters of a subtle and mysterious power, who may, if 
ancient chestnuts are fired at them, touch a button of some of their 
various systems and send me sailing up amid the little stars. 

* * * * * * * * * 
While the 400th anniversary of the discovery of this country is being 

celebrated, yqu people are only celebrating a science that has become 
a fact and a necessity within a quarter of a century. If equal progress 
is made in the next fifty years with what has been made in twenty-five 
years, what may not be expected from electrical science ? There is 
nothing too daring to escape the mind of the American inventor and 
American scientist. It is, perhaps, safe to say that electrical science 
is in its infancy, but when I look over the wonderful display of Ameri­
can ingenuity in the Army and Navy Ball; witness the countless inven­
tions that make electricity so direct a factor in our business and domes­
tic life, which make it an employe in our shops in the city, in our mines 
under the earth, which make it light our vessels that plough the land 
and sea, which light up our mercantile palaces, our places o f amuse­
ment, our palatial and humble homes, and is the means of our comfort­
able and swift conveyance in summer's heat and winter's cold, I cannot 
help but call to mind the first formal telegram that ever passed ove r 
the wires, from Professor Morse to a Washington lady, "What hath 
God wrought?" 

In conclusion let me say that the press of Cleveland, which is not 
dilatory in its reports, entertains for you gentlemen from abroad, 
connected with the business for whose interests your convention has 
been called, the highest respect and only reflects the kind feelings 
our whole people entertain for the strangers within their gates, and it 
will do you full justice ih its reports and give that prominence to your 
objects, that electrical science and electrica l scientists deserve. 

We of Ohio are proud of our state, the record of its statesmen, 
and its soldiers, but we hold in proud re membrance the attainments, 
the ingenuity, the talent and the masterful minds of such Buckeye lads 
as Charles F. Brush and Thomas A. Edison. 

Hon. Tom L. Johnson. of Cleveland, was called upon, 
and among other things said : 

I was at the street railroad convention in Boston at the birth of 
this Association. I have watched it with interest ever sinre , and it 
gives me great pleasure to night to be here and witness what has taken 
place since that time. Many famiiiar faces are here, and I see many 
gentlemen who were at Boston and took an active part in the forma­
tion of the Association, Coeval with the organization began the great 
progress in the street railway business which we have witnessed during 
the past ten years. One subject has not been touched upon to-night, 
the old subject that used to interest us in the early days-the collection 
of fares, and what was the best method of collection, and the best de­
vices for registration, to insure us the necessary revenue that should 

come from the operation of our cars. \Ve discovered in Joh nstown, 
just after the tl ood, the best s~•stcm in the wo rld to secure a ll that was 
take n in on the cars- we ran the m free. 

The president-e lect, l\ t r. D. F. Longstree t , wa s called 
upo n, a nd a fter referring to the s peech es that had pre­
ced ed, and noting th e lateness of the hour, ex pressed the 
ho pe th a t h e sh o uld m eet in Milwaukee all who were 
prese nt a t the mee t ing, a nd in two years hoped to have 
them all cross t h e plains to the most beautiful city on the 
face o f th e continent- D enve r. 

Mr. Wm. R ich ard son , of Brook lyn, on behalf of the 
Assoc ia tio n, fittin g ly tha nked the lad ies and gentlemen 
of C leve la nd for thei r ve ry h ospitable entertainment of 
the ladies a nd gentlem en of t he Association. 

All the s peeches we re p resented in a h appy manner, 
a nd we re list e ned to with sa t isfac tion. The banquet then 
closed by the singing o f Auld La ng Syne. 

Summary of the Convention. 

The proceedings o f the eleventh a nnual conve n t ion 
of the Am erican Street R a il wa y Associa tion have passed 
into history and w ill m ar k it in so m e respects as th e most 
remarkable, profitable and m ost en joyable m ee ting yet 
held. 

Altho ugh the attendance was not as la rge a s we had 
anticipated, owing to the fact that m a ny \Vest ern dele­
gates were compelled to be in a ttend a nce a t the C o lum ­
bus fetes at Chicago, yet the number of deleg a tes (ab out 
400) was larger tha n at a ny former meeting , a nd there 
were fully as many more representa tives of a llied interests 
and visitors. 

TH E P A PERS 

read were of unusual interest . a nd reflect great credit on 
the committees, and will form a volume o f valuable street 
railway literature, but the discussions following the read­
ing of the papers were rambling and not up to the stand­
ard of the papers. 

The advantages of having the papers print~d and 
distributed previous to the meeting were not fully real­
ized, from the fact that they were not handed to the secre -
tary for distribution in time before the meeting to allo w 
of careful study. The printed copies, however, proved o f 
great assistance in following the reading and for ready 
reference. The hesitancy manifest on the part o f the del e­
gates to engage promptly in the discussion, a nd the ten­
dency to ramble away from the subject in hand, show 
that it is as necessary to hav~ certa in parties selected be­
forehand, whose duty it is to open the discussion follow­
ing the reading of particular papers, as it is t o designate 
the committees who shall prepare papers, and also that 
the presiding officer hold the meeting well in hand and 
check any tendency to lug in s ide issues. 

THE OFFICERS AND EXECUTIVE CO!II !IIIT T EE 

performed their duties in an a dmi rab le m anner and 0 r e­
received the grateful appreciatio n of the members. 

T HE E XPOSITION OF APPLIANCES 

surpassed that at a ny fo rm er meeting, as will be noted 
from the report in another co lumn, an d rece ived the atten­
tion and praise of every delegate, while it evidences in 
a striking manner the enterprise o f the va ri ous dealers 
and shows their interest in the welfa re of the Associatio n. 
The advantages of having the exhibits in o ne locali ty was 
strikingly sh own, but the necessity of providing a much 
larger space for these exhibits a t future meetings wa s not 
less marked. This difficulty must b e met, for the over­
crowding during the evening ho urs when the whole city 
seemed to be besieging the doors . was dangerous and 
disagreeable both to exhibito rs a nd visitors. 

In case sufficient space is not av a ilable, there should 
be a small entrance fee imposed upo n the public, or they 
should be admitted only during the business sessions, 
when the delegates are otherwise engaged. No reflec­
tion, howeYer, is cast upon the local committee in this 
case, for the hall and the temporary building adjoining 
were supposed to be ample for all purposes. 
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THE HOTEL ACCOl\11\IODA TIO NS 

were a mple, the attendance a nd entertainment satisfactory 
a nd ra tes reasonable. We heard no complaints, and we 
think every guest left the city with pleasant memories of 
his stay in Cleveland. The Hollenden proved to be a 
m odel" headquarters,'' a nd the new rule of excluding all 
exhibits and posters from the rooms, lobbies and halls was 
a ppreciated hy all. 

EXCURSION TO THE SHORT ELECTRIC RAI LWAY c o.'s WORKS. 

F ollowing the adj ournment of the first session , the 
delega tes, ladies and visitors a ccepted an invitation from 
the Short Electric R a ilway Co. to visit its works, and 
b oarded a train of ten electric cars that were in waiting 
on a temporary siding that had been laid with the over­
head construction the night before on Bond Street in 
front of the Hollenden H otel. 

A pleasant ride over the Prospect Street line of the 
East Cleveland Railroad C o. brought the guests to the 
works, a nd the cars were run into a siding extending 
through the company' s grounds, Mr. Short himse_lf hav­
ing acted a~ motorman on o ne of the cars _which \":'as 
equipped with gearless m owrs and truck of his own m­
vention. Having alighted, the company were escorted 
first, through the business offices, Mr. Short and President 
Potter welcoming all in their private apartment. The 
halls, lobbies, private offices, furniture and rai li ngs were 
decorated with a lavish profusion of palms, flowering 
plants, cut flowers a nd festo ons of smilax, while a string 
band, concealed behind a bank of huge palms, enlivened 
the scene with strains of enchanting music, reminding one 
the pictured scenes of fairy land. In answer to a ques­
tion, we were informed that this was the ordinary every 
day furnishing of the offices. 

Leaving the office building, each guest was ha_nded a 
boutonniere, and the company was conducted across the 
street to the works and first made a tour througJ1 the ca­
thedral building where was an endless variety of motors 
and parts in various stages of completion, the workmen 
being engaged at their ordinary tasks, making the contrast 
between the resthetic and the practical as violent as can 
be imagined. 

Passing on through the testing room where the great 
throbbing engine was performing its accustomed labor, un­
mindful of the presence of the admiring guests, to the 
rear room of the cathedral building, another surprising 
but agreeable contrast was met. Occupying a cleared 
space down the center of the room were long tables, loaded 
with the choicest viands, while the white linen, shining 
silver, glistening glass, delica te china and fl?ral deco:a­
tions were in marked contrast to the electncal matenal 
that was strewed all about. Never did dining room have 
such a setting, and never was a lunch mo re enj oyed or 
partaken with a keener relish; "And aft they ca'd it guid." 

Mrs. Short graced the occasion with her presence 
and gave special attention to see that the ladies of the 
company were properly served. Among the table decora­
tions was a large floral electric open car with the name of 
the company in purple flowers spelled out on the side sil l. 
The cream was frozen in the form of a r ing armatu re, 
showing the winding of the bobbins and other character­
istics of the armature employed in the Short sys tem. 

After lunch a run was taken through the different de­
partments of the works, when all were assembled in fro nt 
o f the machine shop and photographed in a group. 

Again the cars were boarded, when a run was tak_en 
over the lines past the Garfield Monument and other m­
teresting localities, when all were returned safely to the 
h otel, b eing profuse in their praises of the company 's 
kindness and hospitality. 

Any description of the excursion wili be incomplete 
with out reference to the ca rs in which the trip to the 
wo rks was made. 

One of these was the well known Accelerator, manu­
fac tured by the Bro wnell Car Co., of St. Louis, mounted 
on th eir improved non-teetering truck a nd equ ipped wit h 
t wo thirty horse power, single reductio n, Short motor. 

Another car, painted white, was man ufactured by the 

Lamokin Car Co., o f P hiladel phia, wh ich was mounted 
on t he R obinson a ll-steel truck, and equipped with one 
twenty horse po wer, sing le reduction, Sh ort motor. 

The General E lectric C o.'s system was represented 
by two cars, one a n eig ht wheel car, m a nufactured by the 
J . G . Brill C o., the other a hand some closed car, manu­
fac tured by the G ilbe rt Manufacturing Co., and mounted 
on a McG uire truck. 

The Sperry sys te m which employs a single motor 
geared t o !Joth ax les was illustrated on a highly finished 
car, b uilt by the Pullman Co. , mounted o n the new No. 
19 F., McGuire truck. 

A handsom e car, built by the St. Louis Car Co., 
served to de monstra te the ad vantag e of the new gearless 
mo tor, a nd as no ted a b ove, was run by Mr. Short. 

T he office rs of the Association we re ca rried on the 
gorg eous p rivat e car of Mr. Short, which has recently 
been re-equi pped, now having the ne w Short gearless 
mot o rs and the Ange r truck. This car, it will be remem­
bered, was built by the G ilbert Manufacturing Co. 

A car , ma nu fac tured by the E ast Cleveland Railroad 
Co., a nd mounted on the Fulton Foundry Co.'s truck, was 
propelled by t wo Sh ort single reduction m otors. 

Fo ur o rd in ary o pen cars, of the East Cleveland C0., 
equ ipped wi th E dison moto rs, completed the train. 

Ano ther inte resting feature of the occasion was the 
constru ction of th e siding on Bond Street from which the 
sta rt was m ad e. 

This tem pora ry t rack , which was laid on tiers above 
the pavement, was co mposed of the J ohnson girder rail 
wi th e lect rically weld~d cha irs. 

A SPEC IAL EXCURSION 

which proved very e njoyable, was tendered the ladies who 
were presen t a t th e convention by Mrs. S. H . Short on 
the a ftern oon of the second d ay. Th e trip was made in 
t h e elegant priva te cars, a b ove d escribed, and the route 
was ou t E uclid Avenu e t o Lake Vie w and return by way of 
Cedar Avenue t o th e Union Club where a bountiful 
luncheon was served by Mrs. Short. The floral decora­
tio ns of t he tab le were tas teful, a nd a ll the a ppointments 
were in keepi ng with the g enero us hospitality of the 
hostess. The g uests were: Mrs. W. J . Stephenson. Wash­
ington, D . C. ; Mrs. T. E. W hite, Washing ton, D. C. ; Mrs. 
C hu rc h, Washing ton, D. C. : Mrs. T . E. L oyd, Washing­
to n, D. C. ; Mrs. W. W orth Bean, S t. J oseph, Mich. ; 
Mrs. G. H. Bush, S t. J oseph, Mich. ; Mrs. A. De Bevoise, 
Hoboken, N . J . ; Mrs. A. E. Lan g , T o led o, 0. ; Mrs. 
Smallma n, L ondon, O nt. ; Miss Richa rdso n, Brooklyn, 
N . Y. ; Mrs. W m. Richardson, B rookly n, N. Y.; Mrs. 
Wm. J . R ichardson, Brooklyn, N. Y.; Mrs. J . S. Minary, 
St. Lo uis, Mo.; Mrs. G. H. B unc h, Me mphis, Tenn.; Mrs. 
Wm. Hazle ton, C levela nd, 0.; Mrs. Lewis Perrine, Tren­
to n, N. J. ; Mrs T. H . McL ean , New York; Mrs. E. P. 
Morr is, Boston, Mass. ; Mrs. C harles Cleminshaw, Troy, 
N. Y. ; Mrs. \V. Ke mp, T roy, N . Y. ; Mrs. Maxcy, Troy, 
N. Y.; Mrs. J. A. Hanna, C hicago, Ill. ; Mrs. Clark Rude, 
Mansfield, 0 . ; Mrs. Graha m, No r walk, 0.; Mrs. B. Owen, 
Read ing, Pa. ; Mrs. Smith, McKeesport, Pa. ; Mrs. Chap­
ma n, Gran d Rapids, Mich.; Mrs. L o ngs treet, Denver, 
Colo.; Mrs. Ferguson, Denver, Colo. ; Miss F erguson, Den­
ver, Colo.; Mrs. I. Burgess, Clevela nd , 0. 

THE LOCAL COMMITTEE 

of arrangem ents perfo rmed th eir arduo us d uti es in a n 
admira ble ma nner and won th e h earts of every member. 
The J OURNAL staff a re especia lly indebted to them for 
courtesies shown. The generous h ospitality shown by 
th e local companies in providing fo r the guests, has 
placed t he Associa tion under many ob lig ations. May 
they co ntinue to prosper, we kno w, is the wish of every 
m e mber. 

TH E LOCAL DAILY PAPERS 

had representa ti ves p resent a ncl devoted considera b_le 
space to Associa tion matters, a nd seemed to d o a ll 1_n 
t heir power t o m ak e the del egates feel at home. It 1s 
g ra tify ing t o fi nd th e press of so large a city in sympathy 
with stree t railway interests. 
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EXCURSION TO THE WALKER l\l AN UFACTURING c o.'s WORKS. 

A fitting close to the three days' session was the ex­
cursion and banquet tendered by t he Walker Man ufactur­
ing Co. to all in attendance, of which over 250 ac­
cepted. 

Carriages were in waiting at the Holle nden at 10 
o'clock Friday morning, and after a de lightful drive of 
half an hour the ex te nsive works of the company, beauti­
fully located on the shore of Lake Erie, were reached. 

Although it was a legal holiday, the works were in 
full blast, the m e n having sacrificed their vacatio n in order 
to exhibit the resources and magnificent equipment of 
the works. These we will not stop to describe, as they 
were fully illustrated in our Souvenir edition. 

After a pleasant visit through the foundry and ma­
chine shops, the guests repaired to the draughting room 
over the nfain office, where lunch was served. The room 
and tables were profusely decorated with flags, streamers, 
plants and flowers, making it indeed a "fairy land." Seats 
were arranged on each side of four long ta bles, and every­
body was made to feel at home. The lunch was bounti­
ful, and was partaken of with the keenest relish, Mr. 
Walker himself doing the honors of the occasion. The 
splendid tool equipment of the shops, and the great quan­
tity of completed cable machinery awaiting shipment, 
was a revelation to many, and was the admiration of all. 

A full description of the exhibits made at the Con­
vention, as well as a list of many of the attendants, will 
be found on another page. -···-Storage Battery Cars in New York. 

Two railway companies in New York are preparing 
to test storage battery cars in actual practice. One of 
these companie~ is the Second Avenue Railway Co., which 
will soon have ten cars in operation on the Waddell-Entz 
system, on Second Avenue between their main depot on 
Ninety-sixth Street and the Harlem River. The Ninth 
Avenue Railway Co. officials are trying an Acme storage 
car. ----•··•-----
The Brooklyn Bridge Traffic During Columbus 

Week. 

During the '' Columbus Festival" in New York, the 
various lines of transportation leading to the metropolitan 
district, as well as those within its boundaries, were 
obliged to carry a largely increased number of passen­
gers, as compared with their ordinary traffic, and at times 
within quite limited periods. 

·what was successfully done on the New York & 
Brooklyn Bridge Cable Railway in moving the congested 
masses of humanity is shown in the following summary of 
operations on the week which included the festival : 

On this railway trains of from two to four cars each 
are run on headways of from fifteen to one .and one-half 
minutes, each varying at the time so as to best accommo­
date the fluctuations of travel. Usually the cable runs 
from five o'clock A. M. to one o'clock A. 1\1. following, or 
twenty hours, and the last train during this interval 
hauled by cable is dispatched from Brooklyn station at 
12 :39 o'clock A. M. During the remaining four hours and 
twenty-one minutes of the day of twenty-four hours the 
trains are hauled bv locomotives. 

To carry the , crowds offering on \Vednesday and 
Thursday, October 1 2 and 13, the cable was run contin­
uously for forty-four hours, and trains of from two to four 
cars each, averaging 3.87 cars, were run on headways from 
four to one and a half minutes, averaging two and one­
fifteenth minutes. During the twenty-four hours begin­
ning at 8:45 o'clock, Wednesday, 770 trains were run, on 
an average headway of one and five-sixths minutes, and 
258,953 passengers were carried, or nearly one-fourth as 
many as were carried on the day of the greatest travel 
over the five elevated railroads in New York, constituting 
the Manhattan railway system. 

For comparison, the numbers of passengers carried on 
the days of the preceding week, October 2 to 8, are writ-

te n in the ta ble, sh owing what is the ordinary traffic, at 
this time. Each day du ri ng the two weeks was fair. From 
this it will be seen tha t th e in crease in travel due to the 
Festival, began o n Saturday, October 8, and continued 
for one week. Th e g reates t in crease was on \Vednesday, 
October 12, when 22 3,62 5 passengers were carried; more 
than twice as many as o n the sam e clay the week before, 
and over 40 per cent. more tha n ha d ever before been car­
ried in one day on the railway. 

NEW Y o RK & BROOKLYN B RIDGE C ABLE RA ILWAY, 

Summary of Operations during the W eek including the Columbus Festival. 
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a.-To permit displays of fireworks, trains did not run one hour, 
and twenty-eight minutes Monday evening, and one hour and fifteen 
minutes Tuesday evening. 

b.-The trains usually are sent out from Brooklyn by cable, from 
5 A. M. to 12:39 A. M., that is, nineteen hours and thirty-nine minutes, 
and by locomotive the remaining four hours and twenty-one minutes. 
In this instance the trains were hauled continuously by cable forty-three 
hours and thirty-nine minutes. 

c.-Estimated. 

The operations here recorded illustrate the extreme 
flexibility of a cable rail way system. · During the period 
covered there was no halt or failure of the driving mech­
anism, and the increase in demand for hauling power was 
much less, comparatively, than the increase in traffic han­
dled. The reliability of the driving mechanism employed 
was, however, but one element contributing to the suc­
cess of the work done ; the discipline, vigilance and effi­
ciency of the employes operating the railway constituted 
another element fully as important; a few served twenty­
six hours continuously, more twenty-four hours, and most 
of the others nineteen hours, all with entire willingness 
and a strong personal desire each to perform faithful and 
effective service. 

"WE would recommend for small towns the con­
struction of narrow g auge roads, and feel confident they 
would give greater satisfaction. The width of a narrow 
gauge road, being three, three and a half and four feet, 
prevents other vehicles from traveling on the track, thus 
preserving the roadbed and preventing it from being cut 
up. It has been found by experience that on a narrow 
gauge track a lighter car can be used. A car on a three 
feet gauge track requires 33 per cent. less power to pull it 
than does a car on the regular standard."-Chicago Street 
Railway Convention, 1883. 
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The Souvenir which we issued in honor of the ·Con­
vention, was well received, and we are grateful for the 
many pleasant things said for it and for the STREET RAIL­
WAY JOURNAL. 

That Averages are a Delusion and a Snare 
is strikingly illustrated in the paper on the" Relative Cost 
of Operating the Different Systems" and emphasizes what 
we have often said in regard to employing the car mile 
as a standard of comparison. The paper was carefully 
prepared and shows a prodigious amount of work, but 
thorough analysis of it must be deferred to a later 
number. 

President Holmes' Address was ably conceived 
and admirably delivered, and received the hearty applause 
of the delegates. His prophetic allusio n to the future of 
electric traction, were it not that still more fabulous pre­
dictions have already been fulfilled, would seem to be too 
extravagant to be entertained for a moment, but everyone 
realizes that the statement "that we are yet only on the 
threshold of electric traction "is true. 

"A Perfect Overhead Electric Construction" was 
the title of a brief but excellent paper prepared by Mr 
Charles H. Smith and seemed to coincide so fully with 
the views of the delegates that no discussion followed. 
The concluding statement, however, is one that every 
manager would do well to ponder and practice : "I would 
say that no matter what expense is incurred, material or 
care used in constructing a good line cannot be ensured 
without a thorough daily inspection." 

Valuable Recommendations and such as should 
receive careful attention at the hands of the committees 
and officers to which they were assigned, were contained 
in the able paper on "Standards." Mr. 0. T. Crosby, 
chairman of the committee presenting the report, deserves 
a great deal of credit for the persistent efforts he has put 
forth at this and other conven tions, to attain the desired 

end. The need of standardizing many parts is plain to 
al l; especially is this true for rails and wheels, as is shown 
in another paper treating on rail heads. We shall have 
occasion to refer to this matter of standards in future 
issues. 

The Character of the Metal from which rails 
are made has much to do with their life and efficiency, 
according to the able paper read by Mr. Baumhoff, and 
his suggestion that an order for rails be accompanied by8 
specifications as to the chemical composition of the steel 
is a good one, and is already the practice of some lines. 
No paper read at the convention attracted more attention 
than Mr. Baumhoff's on a" Model Roadbed" and no other 
was so thoroughly discussed. Only one or fwo excep­
tions were taken to the recommendations of the commit­
tee, and we are pleased to know that the types of con­
struction recommended coincide very closely with our 
own views on the subject. 

The Mayor's Address of Welcome to the dele­
gates at the Cleveland Convention was one of the most 
able and interesting speeches ever delivered before the as­
sociation by a public functionary. Street railway men 
should not only read it, but should see that a copy, as 
printed in this issue of the STREF.T RAILWAY JOURNAL, is 
put into the hands of the mayor of every important city. 
It also contains some suggestions that railroad men would 
do well to ponder, especially those relating to long grants 
and the importance of employing skillful and well trained 
(licensed) motormen as a provision against accidents. 
Grip and wire pulling have indeed come to have a new 
meaning, as the mayor says, and coupled with the pro­
verbial "push and pull" for which street railway men are 
noted, may be turned to the very best good of both com­
munity and operating companies. 

It is Possible and Probable that a standard rail 
head will soon be adopted, the advantages of which are 
fully set forth in the carefully prepared paper presented by 
Mr. J. F. Ostrom. Not only can we have a standard head, 
but this will lead to a standard wheel, so that a great bur­
den will be lifted from the shoulders of the wheel makers, 
and also from the users. The universal need for stand­
ards in these directions is evidenced by the numerous re­
plies received from street railway companies to a circular 
letter sent out asking in regard to present practice; and 
where such a want is felt it will sooner or later be grati­
fied. It is evident that a great amount of labor and 
study has been bestowed upon the paper, and the volume 
of statistics collected bearing on the subject will be of 
great value in solving other perplexing questions. As this 
work has been voluntary on the part of the writer, the 
Association is greatly indebted to him. 

The paper presented by Mr. A. J. Moxham at 
the Cleveland Convention was a most valuable one in 
that it outlines the importapce of definite experiments, 
investigation and tests to determine how far natural laws 
are affected by certain conditions. According to some of 
the experiments given, the laws governing the contraction 
and expansion of metals may, under certain circumstances, 
be ignored in the construction of street railway track. 
This would seem to be a bold theory, but it is con­
firmed by the practice cited ; but other experiments 
in the line of a continuous rail on steam roads have not 
given satisfactory results. One of the conclusions of the 
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paper in regard to the joint, which is no doubt true, is 
that it is the space between the ends of the rails, and not the 
weakness of the joint, that causes the trouble. The paper 
showed most careful investigation, and contained much 
that is valuable and of the greatest interest to the street 
railway manager. 

A Pioneer in many things relating to street railway 
practice, is a title well merited by Mr. D. F. Longstreet, as 
is shown in his paper on the causes that led up to the 
formation of the American Street Railway Association. 
Not only did he discover the need of system in the oper­
ation of the affairs of a company, and feel the need of the 
advice and assistance of others engaged in the same line 
of business, but, being of an inquiring disposition, he 
sought some device for assisting conductors to keep their 
accounts correctly, and in answer came the bell punch 
and register. We know of no publication in which the 
marvelous growth of the business is so strikingly illus­
trated as in this paper, and it was a happy thought which 
led t0 its publication. Judging by the past, it is reason­
able to expect that the Association, which had its origin 
in the brain of its new president, will yet become a great 
power in influencing the growth and character of the 
street railway business throughout the world. 

So Long as Grade Crossings Exist, experience 
has shown that accidents from collisions between steam 
railway trains and the occupants of streets are extremely 
liable to occur. Three serious cases of this kind, in which 
street railway passengers were the sufferers, were reported 
extensively during the first week of last month, and em­
phasize the fact, which we have always maintained, that 
the greatest care should be taken to guard such points. 
Two of these accidents took place on October 4. In one, 
a horse car in Orange, N. J., was struck on a crossing of 
the Delaware, Lackawanna & Western Railroad, and one 
person was killed and two injured. The second accident 
occurred in Cincinnati, where a switch engine ran into a 
loaded street car, killing two persons and injuring four 
others. The third was on October 6, when a Belt Line 
car in New York City was overturned by a freight train 
on Tenth Avenue, and three passengers and the driver 
were hurt. In each case the crossing was guarded by flag­
men or gatemen who, however, seemed incapable of pre­
venting the accidents. All grade crossings are, undeniably, 
points of danger, and should be protected by some system 
of automatic block signals or safety switches, by which 
the chance of such collisions would be greatly reduced, if 
not eliminated. Negligence and incapacity are qualities 
which, unfortunately, are liable to exist in guards and 
flagmen, and the sooner such crossings are supplied with 
automatic protecting devices the better. 

Conventions of political, educational and religious 
bodies, of trades and professions, are characteristic of this 
age of combination and organization. In nearly every 
case, however, the membership of such organizations con­
sists of those employed directly in a common trade or 
calling, the chief exception being political and religious 
bodies; but in this respect the American Street Railway 
Association is unique, as it embraces in its direct member­
ship nearly every profession and trade, including men 
prominent in leading and financial circles, managing di­
rectors (men who have made street railroads and those 
whom railroads have made), executive officers, account-

ants a nd others composing the executive staff. There arc 
also civil, mechanica l a nd electrical engineers, veterinaries, 
workers in metal and wood of every class; while among 
the non-members are those co mposing the great body of 
visitors, manufacturers of and dealers in numerous appli­
ances embracing every commercial industry, and last, but 
not least, the representatives of the daily and technical 
press. Notwithstanding these diversified employments, 
all are interested in the development, extension and im­
provement of street railways, an<l all seem to be actuated 
by the same laud able desire to give, receive and take home 
whatever will make for the common good and which may 
have come to the knowledge of each in hi s individual 
calling. It is not essential, however, that such knowledge 
must accumulate and be made available only once a year, 
for the STREET RAILWAY J OURNAL in its way, is a perpetual 
convention, and may be made the medium through which 
every man may give or gain that which will add to his 
own power or that of others for doing useful work. In 
any event the value of the conventions, or of this paper to 
the individual, depends largely upon his desire to know, 
and the consideration he has for the good of others. 

All Industries are Waiting for More Skill, but 
with none is this fact more apparent than with street 
railway business, and those interested should be willing 
to pay a reasonable price for it in order to hasten its com­
ing. This subject was incidentally treated in a paper on 
the "Economy of Machine Shops" read by Mr. J. H. Bick­
ford at the Cleveland Convention, and deserves the care­
ful attention of street rail way" managers. The men con­
trolling this industry should not, if they could, compete 
in making labor come down, nor encourage any movement 
tending to this end. There are plenty of men controlling 
other industries who can easily beat in such a contest, but 
street railway men should be above it and never think 
that a downward competition is open to them. On the 
other hand, there shoul<l be a concentrated movement to 
raise the intelligence and skill of employes, so that this 
industry shall be above all competition. "What do you 
mix with your colors?" was asked of a painter ; "brains," 
said the master, "brains." Labor tells just in proportion 
as it is mixed with brains, and for such a mixture manag­
ers can afford to pay a reasonable price. 

* * * * * 
The paper referred to above, besides being convinc-

ing, beyond question! that a well equipped repair shop is 
an essential and economical feature of an electric line, was 
in its method of preparation a model, the writer having 
supplemented his own experience by that of a number of 
other managers which he obtained by directly communi­
cating with them. He complains, however, that from 
over 200 letters of inquiry sent out only sixty-six replies 
were received. From our experience in such matters we 
think he was extremely fortunate in receiving even so 
many. This raises a question which we have never been 
able to answer satisfactorily, why it is, "in investigations 
of this kind, which are instituted wholly for the benefit of 
of the business at large, so many managers neglect or 
refuse to answer a set of simple questions relating to their 
ordinary practice. It argues at least that there is a large 
number of persons. controlling street railway interests 
who have not yet caught the spirit of progress that marks 
the development of this business, and were it dependent 
upon them, 

" No greatness ever had been dreamed or done." 
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The $350,000 Cable Uoad and the $46,000 
Electric Road. 

III. 

( Continued f rom S T RE ET RAILWAY JOURNAL for Augzest.) 

Drawing his inspira tion from Census Bulletin No. 55, 
t h at a dm irab le treatise on "The Relative Economy of Cable, 
Electric and A nimal .Af otive Power for Street Railways," the 
w ri t er in E ngineering Mag azine for May, 1892, whom I 
have b efore quoted, says : "No one would think tor a 
m om ent of b uilding a cable road if a franchise could be 
obtained for a trolley road, as they cannot carry any more 
people, route for route, than the electric road, and cost 
nearly ten times as much to build." This article is, 
throughout, so excellent a specimen of the current litera­
ture o f this subject that I shall quote it frequently. 

My July letter said, "for the small business now done 
by the cheap, half-built electric road with its occasional 
car, the cable system cannot compete; for a cable railway 
business the cost of a cable road is not ten times, or five 
times, or two times, or one and a half times the cost of 
an electric road." 

The statement tha t a cable road cannot carry any 
more people than a n electric road "route for route" is 
obscure. But our magazine writer- not content with 
making ten bills out of the seven he found wrapped up in 
his copy o f the Bulletin-seems to imply that the cable 
road equipped with nineteen cars, of which about 30 
per cent. a re eight-wheel cars, "cannot carry any more 
people" than the electric road with 2.93 four-wheel cars, 
per mile of line. 

It is safe, however, to say that a given business 
requires fully as man y electric as cable cars. 

And when we compare the $46,000 electric with the 
$350,000 cable road (which cost less than $217,000) it is 
well to remember that lite cost of an electric road bears a 
rather close relation to tlte number of its cars. 

Mr. F. L. Pope says in the STREET RAILWAY JOURNAL 
for Februa ry, 1891, "The whole outfit, exclusive of roadbed, 
track and buildings, for either system [overhead or storage] 
will aggregate p erhaps $10,000 per car." 

The president of the West End Street Railway, ad­
d ressing the Commercial Club of Providence, in May last, 
said, " * * * to provide this means of transportation 
it is necessary for some one to put in $10,000 for every car." 

In my July letter I said, "If we add fifteen or eighteen 
cars to the three [ of the $ 46,000 electric road] an added 
investment of $150,000 per mile is necessary ; not for the 
cars a lone, but for the cars and what is necessary to run 
them." 

The last two statements probably fall short of the 
t ruth in the premises, but neglecting the dollars for a 
while, and bearing in mind the principle, it is well to get 
a clear idea n ow of wha t the electric road of to-day really 
is as to its equipment and its capacity for business; and I 
want t o em phasize the fact that the road everywhere 
compared with the cable railways so fearfully and won­
d erfu lly misrepresented in Census Bulletin No. 55, is a 
t hing of three cars or less per mile of line. 

Here a re figures picked up at random : 

THE E LECTRIC RAILROAD-ITS CARS PER MILE. 

Miles. 

In 1888, The Car, Dec. , r89r. ........ ...... 48 
" 1889, 26 Cities, Railroad & Engineering 

J ournal, Oct., '89. . . . . . . . . . . • 380 
" 1889, Street Railway Gazette, June, '89 . . . . 592 
" 1890, New York T imes, April, '90 ....... 1,260 
" 1891, The Car, Dec., '91 .. ...... .. ....... 3,000 
" 1891, New Mileage, Street .Railway Journal, 

April, '92 ...... , ... . .. ..... . . 1,538 
" 1892 , Philadelphia Pamphlet, March, '92 ... 4,062 
" 1892, Street Railway Journal, April, '92 .. 4,061 

Cars. 

95 

538 
966 

2,000 
4,513 

3,300 
7,181 
8,892 

Cars 
per 

Mile. 
2.00 

1.40 
1.62 
1.59 
1.50 

2.15 
r.77 
2. 19 

It matters little whether the "miles" above are miles 
of line or miles of track; the difference in the case of the 
electric road, on large averages is probably less than 
15 per cent. \Vherever you find it the electric road is 
equipped for a very light business. 

And moreover it is always this attenuated thing in the 
minds of those connected with the electric interest. 

Mr. C. J. Field, in an estimate given in the STREET 
RAILWAY JOURNAL for October, 1891, proposes to take a 
street railway in a city of 100,000 inhabitants, and to 
equip it electrically "with forty miles of single track and 
sixty-five electric cars." 

From the examination of a prominent electric rail­
way man, b~fore a committee in Philadelphia last March, 
I ex tract th ts : 

Q. How many miles under this contract are to be 
covered in Brooklyn, and how many cars? 

A. I do not know the number of miles, but six hun­
dred cars. 

Q. How many miles approximately? 
A. They run, say, tlz:ee cars to lite mile, and that, roughly, 

would be two hundred mtles. 
Illustrations might be multiplied; this general im­

pression is well supported by the facts. 
Further than this, it may be said, there is probably 

no wlzere in existence an electric road, the steam plant, elec­
trical equipment, wiring and rolling stock of which are 
equal to one-tlzird of the 1,242 "standard car "-miles of 
the average cable road of the Bulletin ; while among 
cable roads we find such business as 2,000, 2,200 and 2,500 
car miles per mile of line per day, not for exceptional 
days, but for yearly averages. 

If there is as heavy an electric business anywhere els: 
as that of the West End, of Boston, I do not know of it, 
and from such imperfect data as I can find I estimate the 
average West End business for the year ending September 
30th, 1891, at about 300 car miles per mile of line (elec- ~ 
trically equipped) per day, or allowing for long cars in use 
(and counting four wheels to the "standard car"), at 
about 375 "standard car "-miles. 

It may be said, incidentally, that the West End Street 
Rail way is not one of the "$46,000" electric roads. When 
finished, it will probably be found in a class by itself; and 
I doubt not that it will illustrate this truth: The cost oj 
an electric road bears a close relation to the number of its cars. 

Let us now add this : '' The cost of a cable road is better 
111easured by its length." 

Though these assumptions are not strictly true, they 
are so far consistent with the facts that a little study of 
the subject shows the electric to have a decided advantage 
on one end of the scale of business, and the cable road on 
the other. 

It is admitted again that because of the cost, a cable 
road should not be built for 177 car miles per mile of line 
per day, or for a traffic that may be handled by single 
four-wheel cars on thirteen minutes' headway. Don't 
build a steam hammer to crack nuts ; there are better 
ways of cracking nuts. 

But I venture to predict that by the time any trolley 
road has reached half the business done by the average 
cable railway of this country, the writer quoted at the 
head of this letter will have had it forced upon him that, 
for a cable railway business, the cost of a cable road is not 
even one and a half times the cost of an electric road. 

A glance towards Boston, or Brooklyn, ought to sug­
gest this to observant people. The president of the great 
Boston system said, in May last, "The \Vest End Railway 
has expended $9,000,000 and it is not quite finished yet 
[ very truly]. * * * The company will have 1,000 cars 
[it had perhaps 550 of them at this time, electrically · 
equipped]. * * It will cost the company upwards of 
$3,000,000 to get the power to drive the cars around," and 
so on. And the STREET RAILWAY JOURNAL, for June, tells 
us that the power house at Harrison Street and Albany 
Avenue will contain engines of 26,000 H.P., and the one 
now building at Cambridge 5,000 H.P. more; and these 
together be 31,000 H.P. The same Journal of Education 
informs us, by the by, that the to~al amount of copper 
purchased by the \Vest End Company "during the last 
three months of 1891, in the shape of feed wire, trolley 
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wire, bonds, etc., aggregated a million and a quarter 
pounds." (Worth about fifteen cents a pound; but 
whether this is Information or Misinformation I cannot 
guess). An occasional glance at Boston or at Brooklyn, 
will dispel this popular $46,000 electric delusion. 

From auditors' books I get details of the cost of six­
teen miles of the cable railways included in Census Bulle­
tin No. 55-parts of the systems of two companies. The 
figures were taken when the lines had been in operation 
about six months. From this sixteen miles of road an 
average mile is made, which is given below for the cable 
side of the table. In a parallel column is exhibited the 
estimated cost of corresi:>onding details for an electric 
road, similarly equipped, in the same place, at the same prices. 

On the cable side I have omitted only the estimated 
value of the old Horse Railroad property; but as the 
auditors' distribution of the disbursements was sometimes 
most zmprincz'pled, from our point of view, I have to some 
extent reformed the records, leaving marks, generally, of 
the operation in the round numbers which will be noticed 
in the column on the left. This process I have carried 

· far enough, perhaps (and not too far, I hope), for present 
purposes. Not a dollar of the total has "got away," which 
is an important thing. 

In the electric side I admit a lack of entire confidence 
in details and total. Some critic will, perhaps, show us 
how to reduce the latter by 90, or 80, or 50, or 33 per cent. 
without a corresponding reduction of the cable side. 

Of the sixteen and one-half miles of double track 
cable road, from which the average mile below was ob­
tained, these details will be of interest : 

Curvature in tracks, 111 <legs. of double track curv-
ature per mile of double track. 

Lengtlz of curved track, about 133 ft. per mile of line. 
Power lzouses, four, or one to four miles. 
Cables, eight, of an average length of about 22,600 ft. 

In their steam p lant these cable roads are equipped 
for an average of 2,000 ca r m iles per mile of line per day ; 
a nd by this I mean tha t wi t h 50 per cent. of their engines 
a nd 33 per cent. o f th eir boi lers in reserve, the engines 
using steam at eig hty pound s, cut off at one-fifth of the 
s troke, have a nominal ho rse power eq ual to t he average 
power required on these road s for this car mileage, made 
in twenty hours at an average car speed of eight miles 
per hour, including stops. (When we consid er t he possi­
bilities of such a steam plant, with s team run up to, say, 125 

lbs., it is obvious that these road s we re heavily overloaded 
in this respect for the business and the car equip ment 
with which they started out. This is the rul e r a th er th a n 
the exception on cable roads, but who ever ye t h as seen 
an electric road with any such provi sio n for future g rowth, 
with anything whatever in reserve for an extraordinary 
demand ?) 

I have endeavored to similarly equip the electric road , 
as to its steam plant, its electric plant and its wiring,with, 
however, a smaller reserve in the power plant. 

Our two roads being now near enough alike for com­
parison, we find them to be, in cost, about 5 per cent. apart; 
and if we bring the rolling stock in each case up to the ca­
pacity of the power plant for an average day's work of 2,000 
car miles (bearing in mind, what seems to be often over­
looked, that the "average" can never equal the maximum), 
we shall not yet be equipped for the business of, let us 
say, the Olive Street line of St. Louis, but the difference 
in the cost of the two systems will have entirely disap­
peared. 

In my next letter some concessions will be made in 
connection with this exhibit, which will impress the read­
er with my liberality; and taking up the .financial aspect 
of the case, I expect to show how easy it is to be liberal 
when you stand on a cable railway business. 

Incidentally, I would note that the $5,000,000 worth of 

COMPARATIVE ESTIMATE. ONE MILE OF DOUBLE TRACK. 

THE CABLE ROAD. 

L From Auditors' Books.] 

Ground for Buildings, and Right of Way ........... . 
Buildings, exclusive of machinery foundations and of 

Main Vault. ................................... . 
Foundations for Steam Plant and Winding Machi-nery. 
Engines, erected, exclusive of foundations .......... . 
Boilers and Appurtenances, exclusive of foundations .. 
Winding Machinery .............................. . 
Tension Carriages ................................ . 
Other Machinery ................................. . 
Electric Light Plant .............................. . 
Shop Tools and Supplies ............. , ............ . 
Main Vault ...................................... . 
Excavation ........••............................. 
Concrete and Brickwork .......................... . 
Wheel Rail (Mostly 58 to 60 lbs. Girder, at $50 to $55), 
Slot Rail and Paving Plates ....................... . 
Curved Rails .................................... . 
Switches, Crossings, etc .......................... . 
Yokes ........................................... . 
Manhole Castings ................................ . 
Bolts and Fastenings ............................. . 
Line Machinery .................................. . 
Track Laying .............................•....... 
Paving .......................................... . 
Drains .....•..................................... 
Cables .......................................... . 
Gas and Water Changes .......................... . 
Bridges and Viaducts ............................. . 
Patent Licenses .................................. . 
Engineering ..................................... . 
Rolling Stock (cars, grips, sweepers, etc.) .......... . 
Legal ......................... · ................. . 
General Expense ................................. . 
Miscellaneous Expense .........•.................. 
Insurance ...................•................... 
Damages ........................................ . 
Taxes ........................................... . 
Discount, Interest and Commission on Bonds ....... . 
Cost of Securing Franchise ....................... . 
Grading Streets .................................. . 

$13,343 

20.552 
2,400 
4,396 
3,794 
6,511 

5Q5 
422 
209 

I ,191 
1,200 
6,568 

31,148 
9,350 

10,892 
1,600 
1,610 

15,276 
1,600 
4,150 
3,739 
5,062 

18,729 
2,410 
3,410 
3,381 

I I ,I 22 
I ,318 
4,922 

15,101 
524 

1,996 
900 

23 
368 
47 

I 2,659 
1,246 
1,722 

Total, so far ..........•....................... $225,486 
Old Horse R. R., say .....•........................ 124,838.60 

Grand Total. ................................. $350,324.60 

THE ELECTRIC R OAD. 

[An estimate for a road of like capacity.] 

Ground for Buildings, and Right of Way ........... . $13,343 

Buildings, exclusive of machinery foundations ...... . 
Foundations for Steam Plant and Generators ....... . 
Engines, erected, exclusive of rnundations ......... I 
Boilers and Appurtenances, exclusive of foundations 1 
Electrical Equipment of Power House ............. . 

Other Machinery .....•........................... 
Electric Light Plant. ............................. . 
Shop Tools and Supplies ......................... . 

Excavation, 20 inches deep ....................... . 
Broken Stone Ballast, 12 inches deep ............. . 
Whee 1 Rails ..................................... . 
Tie Rods (5 ft. apart) ....................•........ 
Curved Rails ~ ................................... . 
Switches, Crossings, etc. ( track) .............. · • .... . 
Ties (2 ft. apart) ................................. . 
Chairs ........................................... . 
Spikes, Joints and Brackets (on curves) ............ . 
Bonding, Materials and Labor .................... . 
Track Laying ....•................................ 
Paving .......................................... . 
Subsoil Drains, connected with sewers ............. . 
Poles ........................................... . 
Trolley, Feed and Guard Wires (trolley switches, etc.) 
Bridges and Viaducts ............................. . 

Engineering ..................................... . 
Rolling Stock ( 9 motor cars, 7 trailers, sweepers, etc.) 
Legal ............................. . ............. . 
General Expense ................................. . 
Miscellaneous Expense ........................... . 
Insurance ....................................... . 
Damages ...................................•..... 
Taxes ........................................... . 
Discount, Interest and Commission on Bonds ....... . 
Cost of Securing Franchise ..... . ........... · ...... . 
Grading Streets .................................. . 

20,552 
2,400 

16,000 

13,000 

422 
100 

4,000 

3,500 
4,200 
9 ,350 
1,300 

800 
500 

2,500 
4,000 
1,000 
1,500 
2,000 

20,000 
200 

3,200 
4,000 

15,000 

4,000 
43,000 

524 
1,996 

900 
23 

368 
47 

12,659 
1,246 
1,722 

Total so far. .............. . .................. $209,352 
Old Horse R. R., say ........... . ................. 124,838.60 

Grand Total. ... .. .... , ..... .. ................ $334,190.60 
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"new stock" of a certain street railway, quoted at $194 
per share in my last letter, is now selling at $255. "It is," 
indeed, "a healthy sort of a system," etc. 

CABLE RAILWAYS. 

( To be tontinued.) 

Fare Taking in Europe. 

The system of proportioning street car fares to the 
distance traveled by passengers is very popular abroad, 
and has been adopted on the street railway lines in practi­
cally all of the large European cities except Paris. Most of 
the lines also provide first and second class accommodations 
for passengers, with corresponding rates of fare, and this 
is done by the Paris lines, so that on a comparatively 
short road in Europe there may be five or six different 
rates in vogue depending on the distance traveled and the 
style in which each passenger wishes transportation. This 
practice is due largely to the rigid economy in regard to 
small expenditures practiced by many classes abroad, 
which would induce many of the short distance passengers 
to walk in preference to spending the amount required if 
a uniform fare of, say, five cents were in vogue. But 
while the lowest charges on European street lines are 
less than five cents, the charges for long distances are 
generally considerably in excess of the American standard 
fare, so that a fair return is given for the capital invested 
in nearly every case in spite of the arduous conditions 

,vaehreud der Fahrt anf"..1:nbeu"ahreu? 

1. Nollendr. Pl. H F AllltSCIIEIN 9. Lehrterstr. Lelpz1ger Pl. Gesundbrunn 
2. Potsd.-St. 0 2 46 2 E. Luetzowstr. 8. Strom~tr. 
Franzoestscllst und beschetntgung ueber E. Thurmstr. 
E. Charl. Str. gezahlte } Q P!ennlge Wedding-Pl. 

3. Letpztger Pl. l!'ahrgeld, als Auswets ruer die-
Werdersch. M. jentge Person und Fahrt, ruer 7. Beusselstr. 
4. M auerstr. welche getoest, aur der duren lehrter Str. 

Lochung bezelchneten Strecke 
o zlgers1r. und vor den In den Wagen aus- 6. Charlottenb 

Ftscbm. 1h~1~::tdi~. i!~~?~)~;J~-~~- Stromstr. 
5. Bahnhof. Frledrlch-Strasse 218. E. Thurmstr. 

FIG. I. 

often imposed and the antiquated methods of operation. 
Indeed, under the conditions, it is doubtful whether many 
of the lines which now show a good profit over operating 
expenses would be able to exist with the system of a 
uniform charge for transportation. 

Various methods are employed in the collection of 
fares, and this item has not proved so difficult as at first 
thought might seem. The street railway line is first di­
v ided into sections or zones of from three-auarters of a 
mile to two miles in length , and the minimu'm fare is for 
transportation within one section, the next higher rate 
for travelers through two sections, and the third or maxi­
mum, if three rates only are charged, through three or 
more sections. 

A passenger upon boarding a car informs the conduct-
ffi----------------i~ 

Reclusorio TRAMWAYS ·1 San 
NAPQLET AN! Ferdinando 

-----
Porta 11 blglletto deve presentarst Vittoria Capuana ad ognl rlch1esta 

Carmine 04750 Torretta 

Percorso di quattro Sezioni 
Principessa 
Margherita I. CLASSE 25 Controllo 

ffi ~ 
FIG. 2. 

or of the distance which he wishes to travel, and then 
upon payment of his fare receives a fare receipt upon 
which is indicated the amount paid and the point at 
which he got on. The form of fare receipt adopted by 
the Great Berlin Horse Railway Co. is shown in Fig. 1. 

The O under section four indicates that the ticket was 
punched by the conductor and thereby the point of de­
parture was recorded. Fig. 2 shows that employed by 

the Naples Tramway Co. The conductors on this line, 
however, tear the receipt or ticket at the proper point, 
instead of punching it. The receipt used by the Dublin 
Tramways Co. for 3d fares is shown in Fig. 3. 

These receipts must be retained by the passengers 
and shown upon demand to any inspector of the railway 
company who may board the car. As these inspectors 
are not stationed at special points, but may get on a car 
at any time, the ticket must be always ready as evidence 
that the fare has been properly paid. Different classes of 
tickets are often distinguished by being printed on differ­
ent colored paper. 

Each receipt is numbered, and each has also the 
private mark of the railway com­

DublinUnited Tramways 00. pany, so that old receipts cannot 

Bu 0215 
DONNYBROOK LINE. 

TOORFROM I~ 
Donn~brook 1 3d 3d 

City 

'fhls Ticket Is available ror a 
SINGLE journey only- on the 
Car where Issued. It must be 
produced ror Inspect ton on de­
mand or the Conductor or other 
official or the company. Any 
passenger attrmp1lng to use 
this Ticket ror a SECOND journey, 
or otherwise derraud1ng the 
company, wlll be Hable to 
Prflsecutlon, and a fine or Fortv 
Shillings. (See Bye-laws.) 

FIG 3. 

be secured by the conductors or 
saved by passengers for use a 
second time. As an additional 
precaution against fraud, the 
tickets are printed on long strips, 
or are pasted in blocks so that a 
ticket must be torn off in pres­
ence of the passenger. As the 
number assigned to _ each con-

CO London Road Car Co, Ltd, 

-;J Car No.108 
('r'\ Every passenger must have 

1 
d 

~ a Ticket, to be produced or O, given up on demand. 

Issued subject to regulations 

FIG. 4. 

ductor upon starting out is recorded in the office of 
the company, the proper amount of receipts can be deter­
mined by the number of unused tickets turned in at the 
end of the day. 

Upon the reverse side of the tickets is sometimes 
printed some local advertisement, and the income from 
this source, not only often defrays the cost of printing, but 
is of itself sometimes an item of considerable income. 

The system of fare receipts is not only used for lines 
on which different rates of fare are charged, but it is also 
in force on many omnibus lines and short street railway 
lines which have a uniform fare. The form used by the 
London Road Car Co. is shown in Fig. 4. 

A Street Hailway for Sale. 

The Fidelity Trust and Safety Vault Co., of Louis­
ville, Ky., trustee for the mortgage bondholders of the 
Mobile (Ala.) Street Railway Co., has offered the rights, 
franchises and property of that company for sale under 
the deed of trust. The property includes a total mileage 
equivalent to twenty and five-eighths miles of single track, 
with switches turnouts, etc., and the right of equipping the 
line with electric power. The sale will occur in front of 
the Court House at Mobile on November 14. 

Electric Traction Abroad. 

The Corporation Tramways Committee of Glasgow, 
Scotland, has invited estimates for the equipment of cer­
t ai n of the street railway routes in that city on the over­
head wire system. Communications should be addressed 
to the general manager of the committee, John Young, 
City Chambers, Glasgow. 

l\leeting of the Ohio Street Railway Association. 

The nex t annual meeting of the Ohio State Street 
Railway Association occurs this month at Zanesville, 0. 
The date is Nov. 9, and a large attendance is expected. 

IN conversation with Mr. J. \V. McNamara, of Albany, 
we learn that the Lewis & Fowler girder rail, which was 
laid on State Street two years ago, is standing up remark­
ably well under the electric car traffic. 
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Philadelphia J~lcctric llailway System. 

As already stated in the STREET R AILWAY J ouR NAL, 
the plans of the electric railway system of the Philadel­
phia Traction Co., in that city, have been d ecided upon, 
and the work of installation is now being carried forward 
by the Field Engineering Co., of New York. 

The first station to be built will be located at the 

tern is avoided. The piping consists of one twelve inch 
main, which is carried und er th e e ngine room floor and has 
co nnecting branches to both engines and boilers, the 
branch pipes being connected to the main by means of 
two twelve inch valves. All piping ma d e of wrought iron 
pipe is screwed into cast iron flange s, a nd is thoroughly 
cau lked on the inside. All valves have s team metal seats 
with extra heavy shells, and were furni shed by th e Chap-

Sutherland Ave, 

FIG. 1.-PLAN OF POWER STATION FOR PHILADELPHIA TRACTION CO.'S SYSTEM. 

corner of Kansas Street and Sutherland Avenue (see Figs. 
1 and 2). The steam plant here will consist of six hori­
zontal, return tubular, steel boilers, seventy-two inches in 
diameter and twenty feet long. These boilers are de­
signed for 100 lbs. steam pressure, and are fitted with 
domes and set in two batteries of three boilers each. The 
longitudinal seams are triple riveted and the joints double 
butt strapped. Each battery is furnished with full cast 
fronts, and the boilers are so set that the gases are returned 
over their tops, the setting being arranged with covering 
bars forming a flue over the top of the shell for this pur­
pose. The brick flue for carrying gases from the boilers 
to the stack is placed at the rear of the boilers, and ad­
jacent to the cross wall between the engine and boiler 
rooms. The boilers are fed by means of two No. Io Mon­
itor injectors and two Snow duplex feed pumps, 8 X 6 X Io 
ins. 

The engines are three in number, of 250 H. P. each, 
and of the horizontal, single cylinder, Corliss type, with 
a ll the latest improvements. The plan is to operate the 
engines at present non-condensing, but all arrangements 
have been made to enable the plant to be run condensing 
at any future date. The engine cylinders are t'.venty-two 
inches in diameter by forty-eight inches stroke. The fly­
wheels are eighteen feet in diameter by thirty-four inches 
face, are made in eight segments, and have a total weight 
of 29,000 lbs. The crank shafts are hammered wrought 
iron, and provided with babbited main bearings. Both 
engines and boilers were furnished by Robert \Vetherill & 
Co., of Chester, Pa., who are also the manufacturers of 
the feed water heater, which is of the water tube type. 

The stack has an internal diameter of six feet, is I 25 

ft. high, and is made of wrought iron, iined with brick 
work for a distance of about forty feet from the base. 
The iron work of the chimney is supported on cast iron 
plates securely bolted to the brick base of the chimney, 
which latter also forms a portion of the side walls of the 
building by means of foundation bolts. The stack is 
made self supporting by means of wrought iron tie rods, 
which are secured at the base directly to the foundation 
bolts. 

The steam piping is so arranged that any boiler may 
be connected with any engine, or vice versa, so that the lia­
bility of a shut down from repairs to the steam pipe sys-

man Valve Co. The exhaust piping is so arranged that 
the heater can be cut out if necessary, without inconven­
iencing the operation of the plant. Coal can be delivered 
direct to the boiler room by means of teams. 

The generating plant consists of three four-pole \Vest­
inghouse railway generators, of 186 K. w. capacity, and 
running at 525 revolutions. Power is transmitted from 
the engine by means of a thirty-two inch belt running 
over a stationary idler as shown in Fig. 2. The genera­
tors have each four brushes which rest on a commutator 
of ninety-five sections and seventeen inches diameter. 
The diameter of the shaft is four and a half inches. The 

" ' - A - - - - - • - '- • . -- -

Engine Room 

FIG. 2.-ARRANGEMENT OF ENGINES AND GENERATORS-
PH I LADELPH IA. 

series winding of the field magnets is arranged four in par­
allel and the shunt fields are connected in series. The 
commutator bars are all made of Eureka copper. 

The generators are connected to a vertical switch­
board built up of angle iron, to which are attached all 
the necessary ampere meters, automatic cut-outs, con­
trolling switches, rheostats, etc., mounted on marble 
bases. This construction makes the board fireproof and 
very substantial. The feeder wires running from the 
board are conducted to a vault under the street, where 
connections are made with the underground feeder 
system. 

The underground system adopted is the well known 
cement lined pipe set in concrete. The duct from the 
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station consists of eight pipes o f three inches internal 
diameter, laid two feet deep and intended each to carry 
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FIG. 3.-JUNCTION BOXES FOR UNDERGROUND FEEDERS-
PHILADELPHIA. 

two No. 0000 lead covered cables. Manholes are placed 
at suitable distances to enable careful and efficient hand­
ling of the wires, and also for dividing the line into sec-

The junction box adopted is shown in . Fig. 3 and 
has proved very efficient under severe service in other 
places. Connection is made to the line from the man­
hole through the inside of the nearest side pole, a special 
pole top being designed for necessary connections to the 
insulated span wire at this point. 

The overhead construction is single track span wire 
with iron side poles. The side poles are twenty-eight 
feet in length, of six inch, five inch and four inch sec­
tions, extra heavy pipe, built up with telescope joints 
eighteen inches long. These poles are set in five and a 
half feet of concrete made up of the best Portland cement, 
sand and broken stone. 

The span wire is No. 3 B. & S. silicon bronze wire, 
and attached to poles by means of the "Brooklyn" insu­
lated turnbuckle. Double insulation 1s secured bv the 
use of this insul~tor, and also by a round top bell insti'lator 
of moulded mica. 

The trolley wire is No. o B. & S. hard drawn copper 
attached to insulator by soldered clips. To protect the 
trolley wire from other lines, two No. 6 B. & S. silicon 
bronze guard wires abouJ, three feet apart are used. All 
feed wires and mains are underground, the only wire over­
head being those mentioned. The trolley line is divided 
into sections, each section being under direct control 
from station, and the wiring is so arranged that should 
should one feeder require overhauling, another can be 
placed in service. 

-----••-----
Car and Truck, Brooklyn City Railway. 

The accompany engraving shows one of the new 
electric cars built for the Brooklyn City Railway Co. of 
Brooklyn, N. Y., and in use on the Hamilton Avenue di­
vision of that railway. The car body has a length of 
twenty feet, while the length over all of the car is thirty 
feet five inches. 

The truck shown is one built by the Peckham Motor 
Truck & Wheel Co., of Kingston, N. Y., and entitled by 
the manufacturers the "5 A" type. An extended de­
scription of this truck was given in our last issue. The 
manufacturers of the car body were the Lewis & Fowler 
Manufacturing Co., of Brooklyn, N. Y. 

ELECTRIC CAR-BROOKLYN CITY RAILWAY. 

t ions for testing and disconnecting any defective part. I This line is now supplied with current from _the tern­
The manholes are equipped with cast iron covers and porary power station of the Brooklyn City Radway, at 
water tight plates. the foot of 52d Street. 
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The Milwaukee Street Uailway System. J oped, and in 1888 he sold out to New York capitalists for 
$1,500,000, who in turn made it over to the present syndi-

Of the cities on the edge of the great West, Milwau- cate in August, 1890. It operated fifty-four cars regularly 
kee may justly be said to be one of the foremost. Its of the 103 owned, and owned 650 horses and sixty mules, 
progress may not have been so rocket-like as has been that with nineteen miles of double track. 
of some other \Vestern cities, but, built on a firm founda- 1874 saw the creation of two other roads- the Cream 
tion and peopled with a slowly but surely progressive City road and the West Side road. The former began 
population, it h as attained to a solidity and opulence operation in 187 5 and was sold to a Pittsburgh syndicate 
which entitle it to rank as a shining gem in the eastern in April, 1890, which, in August of the same year, yielded 
fringe of the \Vest. With a speed relatively slow when possession to the present owners for a consideration of 
compared with that which has marked the growth of $850,000, netting about $75,000 profit by the deal. Of its 
Chicago, Milwaukee has spread out its streets and thor- eighty-four cars it operated forty-four daily. Its ten and 
oughfares to meet the ever increasing demands of a grow- a half miles of double track was in a deplorable co ndi­
ing population, and already has quite a respectahle tion, in some parts being unfit even for horse service. 
congregation of suburbs, as befits a city metropolitan in The West Side road was formed to operate cars in 
its territory. The German immigration to Milwaukee the west side of the city. It secured further valuable 
has been of the better kind, and it counts among its nat- franchises in 1876, 1879 and 1880, and ran its course for 
uralized children many a philosopher and many sturdy another ten years when, in August, 1890, it was· also ab­
merchant, who, weary 
of kingly and imperial 
exactions and proce­
dures in the Father­
land, have come hither, 
bringing their knowl­
edge and business in­
stincts and desires to 
the development of the 
Cream City. This ele­
ment, joined to the go­
ah ea d i v en e s s and 
adaptability o f th e 
modern A m er i can , 
working together, have 
given to Milwaukee a 
pre-eminence of which 
she is worthy and in 
which she takes justifi­
able pride. 

t\ 
~111 

\ 

Such a city could 
not long refuse to itself 
the blessings of rapid 
transit which New York 
City is still reluctant to 
adopt. The various 
horse car systems soon 
became far too anti­
quated for this Western 
city. Having tolerated 
them for many years, 
owing to the lack of . 
alternative, it has sud­
denly set aside all ob­
jections, and, having 

FIG. 1.-MULTIPOLAR ELECTRIC RAILWAY GENERATORS-CENTRAL STATION, MILWAUKEE. 

chosen the trolley system, has now reason to bless it for the 
?1an:y_ benefits which its adoption has already conferred and 
is still conferring. The electrical installation there 
comp:ises all the latest known expedients for utilizing 
electrical power most advantageously, and is a monument 
to the progress made in the science of electricity as applied 
to commercial uses. 

A short history of the early efforts of the Milwau­
keans towards a satisfacto ry solution of the problem of the 
transportation of the city's inhabitants shows that they 
followed the usual beaten track, and that each new ex­
tension has been the work of private initiative prompted 
by the sharp commercial instinctive desire for more of 
the almighty dollar. 

In 1859 the River & Lake Shore Co. was formed, with 
a capital stock of $50,000, to operate horse cars in the 
~treets of Milwaukee. This line was opened in May, 1860, 
its extent being a track about two miles long, and was the 
first ~treet railway company in that city. Its rolling stock 
consisted of four bobtail cars. This road was taken over 
after about ten years by the Milwaukee City Railroad Co., 
org~nized with a capital of $rno,ooo, and a number of ex­
ten~10ns were made. In 1869 the road changed hands 
again, and this step was followed by still further improve­
ments and extensions, and in 1881 Peter McGeogh became 
owner. Under his management the line rapidly devel-

sorbed. Electricity has since been its motive power. 
In 1888 Milwaukee began to tire of its horse cars. Two 
enterprising citizens, Messrs. Hinsey and Hinckley, saw 
that a cable line might be a valuable substitute, and se­
cured a municipal authorization to lay cable lines over the 
whole city. This plan was, however, abandoned before it 
was put into execution, and, in 1890, authority was granted 
by the City Council to use electricity. Electricity was put 
in, but the road nearly failed, the question of finance 
proving one over which the partners could not agree. 
Matters were settled by selling out, and the streets allotted 
to the Hinsey company, but not occupied, were now taken 
in hand by the White Fish Bay Co. This line was consoli­
dated with the Hinsey line in 1890, and in the same year, 
with the various other roads, was consolidated by the 
Villard syndicate into the Milwaukee Consolidated Street 
Railway Co. 

The Villard people did not take hold of the transit 
system of Milwaukee with any intention of mincing 
matters. They boldly avowed their intention of using 
electricity, and started at once to make the installation. 
To the Edison General Electric Co., which has been 
merged into the General Electric Co., the electrical instal­
lation was confided, and it is not too much to say that it 
has skillfully performed the task entrusted to it. The 
task undertaken was one not entirely devoid of difficulties, 
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both from an electrical and constructural standpoint. I shoot upward, one in the front and one in the rear. 
The paving of the streets left much to be desired, a nd Through the center of the ground floor runs a substantial 
despite the appeals of residents, streets badly paved were wall, thirty feet high, dividin~ the engine room from the 

~ ~~ ~laooJ~.,..n _\-U----,...,....L~U-LL..J,J,J.,.Ul---1 

700 

FIG. 2.-MAP OF MILWAUKEE, SHOWING STREET RAILWAY SYSTEM. 

left so by the city authorities. The track had also to be 
entirely relayed and several drawbridges crossed. 

The power house is situated on the west side of the 
Milwaukee River between Oneida a nd Biddle Streets and 
fronts on River Street. It is a two story, firepro of, 
brick building, having a frontage of 100 ft. and a depth 
of about 115 ft. From this, two stacks, both 125 ft. high, 

boiler room. This boiler room (Fig. 6) has space for two 
tiers of boilers, the second tier at the present time being in­
stalled. The batterv now consists of nine, internally fired, 
Galloway boilers, built by the Edgemoor Iron Works of 
\Vilmington, Del. They are each twenty feet long and 
seven feet in diameter, and have a horse power of 350 each 
under 160 1 bs. pressure. Space is left for a second tier of 
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nine boilers. These will be set as occasion arises. The 
steam from these boilers is fed into the two main headers, 
running along the wall of the engine room. These are 
sixty feet long and have a diameter of sixteen inches. The 
subheaders of twelve inch pipe run from these along the 
ceiling of the engine room, and the steam is fed from 
there by five inch steam pipes to the engines. 

The engines (Fig. 1) for supplying power to the street 
railway of which five are at present in place, are of the 
standard triple expansion, vertical type, were designed by 
the Edison General Electric Co.. ancl built by J. 
Morton Pool, of \Vilmington, Del., and each runs two 
200 K. w., multipolar generators. They have satisfac­
torily answered the purpose for which they were de­
signed, and seem to prove correct the General Electric 
Co.'s surmise that the compact steamship type of engine 
was especially adaptable to electric power or light work. 
The cylinders are 16 ¾, 23 ¾ and 38¾ ins. in diameter, 
and have a stroke of 30 ins. under a steam pressure of 
160 lbs. They stand twenty-one feet high. 

The engines for the electrical light work (Fig. 3) are 
situated on the second floor. These will consist of sixteen 
triple expansion engines,each running two I oo K. w., multi­
polar dynamos. One of these, having cylinders 11 ya , 17 .¾ 
and 28¼ in. bore with a 21 in, stroke at 160 lbs., is already 
in place. It is at present supplemented by a temporary 
plant of two fifty kilo-watt, multipolar generators, two 
No. 20 and four No. 60 standard General Electric Co's 
bipolar machines. Five surface \Vheeler condensers, and 
four Blake combined air and circulating pumps, are com­
prised in the condensing plant under the main engine 
floor, for railway work only. The four feed pumps 
supply the engines from the hot wells. One condenser of 
1,000 H. P., two air pumps and two circulating pumps 
comprise the condensing plant for the electric light work. 

railway work, and the fac t that they have been adopted 
as against other types is wo rth y of record. The wound 
spoo ls of the magnet fi e ld s a re bolted inside the exterior 
polygonal frame, the interior surface of each core being 

Fl . 4.-ELECTRIC RAILWAY SWITCHBOARD-MILWAUKEE. 

turned true, so as to present a perfectly true face to the 
armature. The latter is of the Gramme ring type. The 
winding consists of a series of U shaped copper bars 
slipped over a brass spider frame, and having their exterior 
ends connected by a second bar. Each of these is prop­

"" ~ . 
...... ... l . 
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erly insulated, and 
when everything 
in the armature is 
in place the ex­
terior surface is 
planed to a per­
fect level. The 
brushes rest on 
this surface which 
thus forms a per­
fect commutator. 

FIG. 3.-MULTIPOLAR ELECTRIC LIGHT GENERATOR AND SECTION OF SWITCHBOARD-CENTRAL STATION, 
MILWAUKEE. 

A cast iron 
spider carries the 
brush ho 1 d e rs . 
These are so ar­
ranged that by 
the manipulation 
of a small h an d 
wheel on a shaft 
of a worm gear, a 
simultaneous ad­
justment of the 
brushes c an b e 
secured. Iron cen­
ters are double 
keyed directly to 
the shaft of the 
engine. The nor­
mal speed is 1 20 

revolutions p er 
minute for the 
2 X 200 K. w. gen­
erators and 170 

revolutions per 
minute for the 
2 X 100 K. w. gen-

Between the boiler:and,!feed pumps are the necessary 
grease extractors of Wass type; and the exhaust and 
steam pipe of each engine is furnished with grease 
extractors and separators of the De Ryke make. 

In the multipolar generators for the railway work 
are embodied all the latest improvements. It is the first 
time that generators of this type have been used for street 

erators. 
The feeder system as applied under the patents of the 

General Electric Co. has been adopted throughout for the 
distribution of the electric current from the station to the 
main lines of the street railway. These feeders are com­
posed of the Edison tubing laid underground through­
out the system as needed, and through junction bo· es, 
and connected to the overhead mains by flexible cables. 
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The railway switchboard, shown in Fig. 4 in the sta-1 ment of safety devices of the latest improved type. The 
tion, is forty-two feet long, and is a remarkable piece of steam gauges are also mounted on this board. 
work. It consists of an iron frame, upo n which are The larger electric light switchboard has been erected 

FIG. 5.-SU RFACE CONDENSERS IN BASEMENT -CENTRAL 
STATION, MILWAUKEE. 

mounted Italian white marble slabs. The ampere meters 
are mounted directly to the marble and have covers of pol­
ished brass and bevel glass. The switches of polished 

in a gallery above the floor of the dynamo room, and is of 
the same handsome type as that for the power work. 
Connections between the machines and switchboards are 
made through incombustible tubing laid in the concrete 
of the flo or. 

The overhead system is as perfect in detail as the sta­
tion. The poles are of latticed iron of a special type, are 
double armed and are set midway between the double 
tracks in the city. \Vooden side poles are used in the su­
burban work. In setting these poles much difficulty was 
encountered. In certain cases they had to be fixed on 
flat bases and concreted in the earth a few inches only 
from the surface. In other cases they had to be specially 
made so as to ride astraddle of iron gas pipes before 
they could be properly concreted in their settings. The 
trolley wire is of standard gauge silicon bronze, and the 
overhead line appliances of the most improved pattern. 
The loss of pressure between the station and the car is 
about 10 per cent. only. 

The track construction was described in the June 
issue of the STREET RAILWAY JouRNAL. A side bearing, 
seventy-nine pound rail, rolled by the Illinois Steel Co., 
spiked to the ties, is employed within the city. Elsewhere 
a fifty-eight pound rail is used. There are several grades 
in the city, some of from 6 to 9 per cent. 

The rolling stock of the company consists of 130 

cars of various makes, representing nearly all the large 
car builders in the country. Some are furnished each 
with two motors of the No. 8 Edison type, and others 
with the single reduction No. 14. The car switches 
are the latest barrel type with indurated fibre covers. The 
cars are all handsome, are well lighted, easy of control and 
extremely comfortable. The company also own a private 
vestibuled car, illustrated in our March issue. 

The management of the company is in the hands of 
Mr. H. C. Payne, general 
manager, who is also vice­
president. The credit for 
placing the road in such 
admirable condition is cer­
tainly his proper meed. 
The engineer in chief of 
the whole system is Mr. J. 
C. Henders,rn,already well 
known to all our readers. 
The construction of the 

l road under his directicn 
is only one more good 
point added to his already 
excellent record. 

FIG. 6.-BOILER ROOM-CENTRAL STATION, MILWAUKEE. 

The superintendence of 
the company is divided in­
to two separate organiza­
tions. Mr. Geo. W. Hum­
mel attends to the West 
Side district from the Mil­
waukee River to about five 
miles out. Mr. A.W. Lynn 
is superintendent of the 
remainder of the system 
and has charge of a con­
siderably larger territory 
than Mr. Hummel. To 
his untiring energy may 
largely be ascribed the 
present perfection of the 
Milwaukee Street Rail­
way system. The main 
o ffices are at the corner of 
Mason and Milwaukee 
Streets on the second floor 

copper are on separate bases, bolted to the board. The 
bus bars run along the back of the marble slabs, and from 
these the feeders run in the usual manner connection 
being made by heavy, flexible cables. The 'switchboard 
is t~us perfectly incombustible, and danger of fire in the 
stat10n 1s reduced to a minimum by the further employ-

of the Colby & Abbott Building Here is the accounting 
department, as well as the vice-president's, secretary's and 
treasurer's offices. In this building, too, Mr. Stikeman, the 
chiet engineer, and Mr. 0. M. Rau, the electrician, have 
their offices. No expense, pains or ingenuity has been 
spared to give to the Milwaukee system that degree of 
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perfection to which the promoters and managers of the 
co mpany aspired, and to them and to th e railway and en­
gineering departments of the General Electric Co. must 
be give n the praise which is strictly their right. 

"THE objects of the Association are to be culti vated, 
a nd the benefits are to come. All wil l agree with me that 

FIG. 7.-SWING BRIDGE-MILWAUKEE STREET RAILWAY SYSTEM. 

what experience we have gained will greatly inure to our 
benefit. The position of the horse railroad president is 
not to be described. It is an onerous position. It calls 
for labor and attention, and all the strength of mind 
inherent to fully discharge the great duties set before 
him. The position calls for indomitable perseverance, 
because it supplies the demands of the public. The pub­
lic will put up with everything in steam cars, but the least 
thing out of the way in horse cars will cause complaint. 
This is a peculiar freak of human nature. In Boston we 
have great difficulties to surmount. Owing to the great 
competition in this city between railway companies, the 
public has been educated to expect everything, and I 
should not be surprised if we were obliged eventually to 
back our cars up to the very doors of dwellings. There 
should be an exact understanding of what we have to do. 
\Ve should consider the best way of feeding horses and car­
ing for them ; the best pattern and manufacture of cars, and 
how to make conductors honest. Above everything else, 

FIG. 8.-TOWER WAGONS-MILWAUKEE STREET RAILWAY SYSTEM. 

let the members of this Association foster a brotherly re­
gard for each other, so that, when we meet in strange 
cities, we shall be as brothers. That is what we should 
be. There should be no North, South, East or West with 
us. \Ve welcome you here from every quarter, and only 
hope that you have found warm hearts, just as well as you 
would have in Ohio."-Boston Street Railway Convention, 1882. 

Cable Construction on Third Avenue, New York. 

Th e work of the track and conduit construction for 
the Third Avenue cable rail way has been almost entirely 
completed between the upper terminus at 129th Street 
and Grand Street; and of the work below Grand Street 
the greater part has been finished. The power stations 
now present scenes of great activity. The foundation s for 
machinery at the main station on 65th and 66th Streets 
have been practically completed. The walls of the boiler 
room, which will be 200 X 78 ft., have been carried up a 
distance of about thirty feet, to the height of the room, 
and are ready for the floor beams. The work of installing 
the boilers will probably have begun by the time this 
reaches o ur readers. The walls of the engine room have 
been carried up rather farther than those of the boiler 
room, r:nd on the north side have reached such a point 
that the appearance of the interior finish, which will be 
of buff brick, can be observed. All the machinery in this 
room will probably be in place in about two months, and 
the road will be ready for operation, in the opinion of the 
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PRESENT APPEARANCE OF PULLEY VAULT AT 65TH STREET­
THIRD AVENUE CABLE RAILWAY, NEW YORK. 

engineers, by April 1. The contractors for the machinery 
at both stations are the Pennsylvania Iron Works, of Phil­
adelphia, Pa. 

The accompanying engraving is from a photograph 
taken at the foot of the main pulley vault, which is 146 X 
61 ft. by 20 ft. deep, and extends for nearly the entire 
block from 65th Street to 66th Street, on Third Avenue. 
As will be seen, the elevated railway structure is directly 
over the pit. To suppprt the pillars of the elevated rail­
way, which rested on piers eight feet in height, sub-piers 
had to be built of brick supported on a layer of concrete. 
The total height of these foundations, from the surface of 
the street to the bottom of the concrete, is twenty-one feet 
six inches. Nine elevated railway piers had to be cared for 
in this way. 

Another engineering problem was the disposition of 
the pipes, including a thirty inch water main, shown in the 
engraving as extending through one of the elevated rail= 
way piers and supported on timbers. It was decided to 
support the small pipes from the roof of the vault, but to 
carry the main entirely below the floor, where it will rest 
on a concrete foundation. A secondary vault bet wee n 
66th ::ind 67th Streets is 37 X 27 ft., horizontal dimen­
sions, by 19 ft. in depth; the deflection vaul t for the 
down cables, near the center of 66th Street, is 24 X 12 ft., 
horizontal dimensions, by 17 ft. in depth, and the vault 
for the elevating sheave, between 65th and 64th Streets, is 
10 X 6 ft., horizontal dimensions, by 1 7 ft. in depth. 

Another especially difficult and interesting part of 
the work is the Post Office loop at the lower terminus of 
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the road. As s ta ted in a former issue, three cables a re 
ru n from t he lower station at Bayard Street for service 
between Bayard Street and the Post Office. Two of thec:e 
a re high speed cables, and are for use by the cars until near 
the entra n ce of the loop, or to about o pposite the Tim es 
Build ing on Park Row. Here will be loca ted a rope trans­
fer, and from this point the high speed cables on the d own 
track are carried through a blind conduit around an end 
sheave fifteen feet in diameter, returning by a second con­
duit to the rope transfer, where they are picked up by the 
cars. The Post Office loop1 which is operated by the slow 
speed cable, ha s a radius of forty-one feet, the entrance 
curve being o f fifty feet, and the exit curve forty-one feet 
radius, respec tively. The diameter of the curve pulleys 
is thirty-three a nd five-eighths inches, and there are thir­
teen on the entrance curve, forty-two on the main loop, 
and seve n on the 
exit curve. All the 
wheels in the loop 
have gimbal bear-
ings. 

A point of cur­
vature o n the line 
is at Chatham 
Square, and the ar­
rangement adopted 
here is most inter­
esting. The curve is 
compound, 500 ft. 
long, and with radii 
varying from 280 to 
500 ft. A special dis­
position is made at 
this point of the 
slow speed r o pe 
which is not used, 
of course, for operat­
ing the cars here. On 
the down track side, 

1 

Broadway, N. Y., Cable Construction. 

All of the track and road construction of the Broad­
way Cable Railway, from 59th Street to Bowling Green, 
has been finished for some time, the only section of the 
road yet uncompleted is part of the short loop between 
Bowling Green and South Ferry, work upon which is now 
being carried on. Of the two power stations, the upper, 
at Sixth Avenue, 50th and 51st Streets, is the farthest ad­
vanced. This station is contained in a portion of the 
general building belonging to the Broadway & Seventh 
Avenue Railway Co., extending from Seventh Avenue to 
Sixth Avenue, and occupying most of the block bounded 
by these avenues, 51st and 50th streets. The cars will be 
stored in the western end of the building, which is the 
portion now occupied as a car house, and the cable will 

be carried from the 
Sixth Avenue, or 

t eastern end, of the 
building through a 
blind con du i t to 
Seventh Avenue up­
on which the road­
way line extends be­
tween 46th and 59th 
Streets. 

which is on the in­
side of the curve, 
the slow speed rope 
is carried through a 
blind conduit in 
three chords. The 
third rope on the 
up track is carried 
outside the high 
speed ropes and has 
a curve sheave at 
points twenty feet 
apart. In the co nduit 
the high speed ropes 
are carried on curve 

FIG. 1.-MAIN POWER STATION-BROADWAY CABLE RAILWAY, NEW YORK. 

The interior of 
the upper station 
now presents a busy 
appearance. T h e 
machinery is being 
i n st a 11 e d by the 
Pennsylvania Iron . 
Works, of Philadel­
phia, who are the 
contractors of the 
entire plant, and the 
greater part of it is 
already in place. The 
power will be sup­
p lied by two Dick­
inson - Corliss en -
gines, with cylinders 
thirty-six inches in 
diameter by sixty­
inch stroke, and hav­
ing a capacity each 
of about r ,ooo H. P. 

The flywheels are 
twenty-four feet 
in diameter. Each 
of these engines is 
connected at one end 
by friction clutches 

pulleys placed four feet three inches between centers as 
in the main loop. To facilitate inspection, etc., of the 
curve pulleys, a passageway has been constructed on the 
inside of each co nduit. This passageway has a section 
of four feet in width by five feet feet eleven inches in 
height, and is covered with six-inch I beams, reinforced 
o n top with T iro ns, above which is the paving. Acces·s 
is provided by manholes located at convenient points. 

to a common shaft which carries four driving drums 
ten feet in diameter, for operating the main driving 
drums. By means of the friction clutches, already 
mentioned, and two additional ones at the center of 
the shaft, either engine can operate the entire shaft, 
and so drive either cable of the duplex system or 
both engines can be disconnected, and the shaft, or 
either half of it, can be turned slowly by a small auxil­
iary engine placed in the center when the power of the 

THE Detroit City Street Railway Co. has let the con- larger engines is not available for this purpose. Each of 
tract for the electric equipment of the W oodward Avenue the cable drum shafts is driven independently from the 
line The successful bidder was the Detroit Electrical engine shaft by means of thirty-two foot drums connect­
Works, which equipped the Jefferson Avenue line of the ed with the ten foot drums on the engine shaft, the power 
same company, and not the least consideration which in each case being transmitted by thirteen two-inch cot­
entered into the letting of the contract was the satisfac- ton ropes. The cable drivers are twelve feet in diameter. 
t ory manner in which the Jefferson Avenue line was four in number and designed for five wraps. 
equipped. The engine room also contains two traveling cranes, 

The D e t ro it company is to furnish the motors over- one of ten tons, the other of six tons capacity, furnished 
head construc tion, station equipment and all other ad- : by the Yale & Towne Manufacturing Co., of Stamford, 
ju ncts necessary for the line, and is to do all the work of 

I 
Conn. 

pu tt ing them in place. The motors will be of 40 H.P. each , The boiler room, which adjoins the engine room, at 
twen t y in nu mber, a nd the cars will be supplied by the ' present contains six Heine safety boilers of 250 H. ~- eac?· 
Pullm an Car Co. The rails will be extra heavy and the Further details in regard to the equipment were given 111 

ties will be imbedded in concrete. : the issue of the STREET RAILWAY Jou1<NAL for May, 1892. 
T h e contract calls for the completion of the road in 

I 
The work on the main power station at Houst?n 

fo r ty- five days. ; Street, which will have a capacity of more than twice 



THE STREET RAILWAY JOURNAL. 

that of the upper station, is being carried on rapidly, and 
by the time this reaches our readers the iron work will 
be nearly, if not quite, completed, and walls carried up to 
the second story. As will be seen upon examination of 
Fig. 1, which shows th e appearance of the building when 

wheels through a conduit of suitable dimensions, to a 
vault located within the center pier. Ilere it is lapped 
aro und a . double grooved wh eel carried on a vertical 
shaft within the center piece of th e bridge, after which it 
is returned to the first abutment, and to the power station, 

completed, the claim of the company that this 
power station will be the handsomest in the 
country, is well founded. The bui lding will be 
eight stories in heig ht, and constructed in the 
Rennaissance style. The lower part is of 
granite, and in the upper part buff brick with 
terra cotta trimmings will be used. As stated 
in previous issues, the driving machinery will 
be entirely below the ground floor, and on spec­
ial foundations, so that a ny vibration of the 
machinery will not affect the building proper. 
Twelve boilers and part of the driving ma­
chinery are already in place. The upper stories 
will be leased for offices, stores, and light 
power purposes. 

FIG. 1.-ADAPTATION OF THE CABLE SYSTEM TO SWING BRIDGES. 

The location of the small power station for operating 
the loop between Bowling Green and South Ferry is on 
Front Street. Fig. 2, shows the method of placing the 
yokes at the loop of the main line at Bowling Green. The 
yokes rest on piers, and a passageway is left on the 
inside of the curve, by which access is easily had to the 

FIG. 2,-BOWLING GREEN LOOP DURING CONSf RUCTION-
BROADWAY CABLE RAILWAY. 

curve pulleys for the purpose of inspection, repairs, etc. 
The managers of the railway company expect to have the 
main line in operation by January 1, 1893. 

Adaptation of the Cable System to Swing 
Bridges. 

Navigable rivers have always proved a great obsta­
cle in the construction of cable railways, and a device has 
long been needed which would avoid the necessity of 
tunneling, and hence save the large item which such a 
method adds to the cost of construction. 

By the plan 5hown in Figs 1 and 2, the cars cross the 
river on a swing bridge, a special cable being employed 
to operate them while on the bridge. The main cable 
passes over an angle wheel, which guides it from the sur­
face conduit downwardly into a vault formed in one of 
the abutments, whence it is carried on sheave or carrier 

or e lse is carried entirely across the river to a vault pro­
vided in the opposite abutment: thence to the surface con­
duit and terminus of the route, to return through the 
same channel to the power house. The auxiliary cable 
on the bridge is driven by being lapped around a grooved 
wheel carried on the upper end of the vertical shaft, and 
then is carried around an adjacent idler and other idlers 
located at the ends of the bridge. 

By a system of gearing from the shaft of the idler 
located near to the auxiliary cable driver, the bridge may 
be opened and closed at will by means of the main cable, 

Street Railway Journcil N. 1: 
FIG. 2.-ARRANGEMENT OF CENTRAL PI ER-ADAPTATION OF 

THE CABLE SYSTEM TO SWING BRIDGES. 

being capable of swinging either to the right or left. 
Access to the vault in the center pier is had by means of 
a vertical opening formed in the pier, close to the vertical 
shaft. (See Fig. 2.) 

When the bridge is closed trains are enabled to pass 
to and fro without interruption, the gripman letting go 
his main cable at the abutment, taking hold of the auxil­
iary cable as his grip passes to the bridge, letting go at 
the opposi te abutment, and again taking hold when reach­
ing the surface conduit. Safety appliances are used 
as adjuncts to the system, whereby it is rendered impos­
sible for accident to happen to a train in case the bridge 
should be open. The details of construction and opera­
tive arrangements are simple and effective. 

The system is the invention of \Villiam C. Metzner, 
o f Chicago, and G. E. Buschick, who has long been con­
nected with the \Vest Chicago Street Rail way Co., and 
has had ari extended experience in cable railway engineer­
ing. 
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'l'he New Cable Station of the West Chicago 
Street Hailroad Co. 

The \Vest Chicago Street Railroad Co. are now 
erecting two new cable power stations whose equipment 
combi nes many features of interest. These improvements, 
together with the new tunnel under the Chicago River at 
Van Buren Street, will involve a total outlay of $2,000,000. 

Both of the sta tions are well under way. One of them 
will, in all probability, be in operation by January 1 ; the 
date when the second plant will be started is contingent 
u pon the completion of the tunnel, the construction of 
which has been already d elayed to such an extent by 
litigation that no one dares to commit himself to a pre­
diction. 

The larger of the power stations is located at the cor­
ner of Blue Island Avenue and Twelfth Street. The 

tracted for by th e Pennsylvania Iron Works Co. The 
cost of the building and its equipment will be about 
$500,000. 

The boiler room is built with steel girders and brick 
arches. There are eight Otis steel boilers, the dimensions 
of which are 72 ins. X 20 ft., made by John Mohr & Co., 
of Chicago, a nd provided with furnaces for burning oil. 
Dodge injectors will be used, capable ot furnishing the 
supply of water for all the boilers, and a large duplex 
Snow pump, with dimensions 14 ins. and 8 X 12 ins. will 
be available. Two Berryman heaters, each of 1 ,ooo H. P., 

will be installed. Under the sidewalk will be located a 
cistern of sufficient capacity to hold a twenty-four hours' 
supply. This is an extremely important provision, as it 
has more than once happened in Chicago that the city 
supply has failed, and steam users have heen subjected to 
extreme inconvenience for several hours. Oil will be 
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FIG. 1.-BLUE ISLAND AVENUE ELEVATION, NEW CABLE POWER STATION-WEST CHICAGO STREET RAILWAY. 

ground is irregular in shape, but the form is nearly tri­
angular. As a reference to the drawing (Fig. 1) of the 
elevation on Blue Island Avenue shows, a six story build­
ing 1s to be erected adjoining the station. It will be a 
handsome structure, and will be divided for offices which 
the railway company will let for general and business 
purposes. It will be lighted by electric light, provided 
with elevators, and the tower will contain a clock with 
six four foot dials. The structure, which will cost $50,000 

excl usive of the site, will be the most pretentious building 
in the neighborhood. 

From the same drawing an idea of the general ap­
pearance o f the exterior of the power station may be 
gained. The station, like the adjoining office building, 
is to be built of brick with cut stone trimmings, and will 
be covered by a truss roof, 100 ft. span, with corrugated 
iron inside a nd outside. Louvres are provided for fur­
nishing light and air. The stack will rise to a height of 
165 ft. Fig. 2 shows the Twelfth Street elevation of the 
building. 

The sub-construction for the station was very expen­
sive. \Vhen the excavations were in progress a slough 
was struck. To make proper foundations for machinery 
it was necessary to excavate thirty-eight feet below the 
street level and to use an enormous amount of concrete. 
The cost of this portion o f the work was not less than 
$65,000. The West Chicago Street Railroad Co. con­
structed the building, and the entire equipment was con-

burned as fuel, and two tanks, each of a capacity of 20,000 

gals., will be built under the sidewalk. 
Power will be supplied by two high pressure Allis 

engines of 1,800 H. P. each, with flywheels twenty-four 
feet in diameter and weighing 100,000 lbs. each. All cylin­
ders will take steam from the under side beneath the 
floor, so that no steam pipes will be seen in the engine 
room. The cylinders are provided with hand reversing 
gear consisting of a bronze rack on the wrist plate, and a 
pinion which is secured to a cast iron stand bolted to the 
floor, the starting bar being removable. A fourteen inch 
separator with steam loop arrangement is provided for 
each engine. The eighteen inch exhaust pipe is fitted 
with a Warren Acme A exhaust head. An electric light 
plant will be located in the engine room. 

Power will be transmitted from the main line shaft, 
which is eighteen inches in diameter, by means of cut 
steel gear and 1,000 H. P. friction clutches operated by 
hydraulic cylinders. By this arrangement any of the four 
cables may be started or stopped by turning a small valve. 

Four sets of winding machinery, consisting of \Valker 
differential drums, will be installed, of which one will be 
kept in reserve. This provision is regarded as a wise one 
as it guards against prolonged delay in case of an acci­
dent to one of the drums. The vault sheaves are so ar­
ranged that any one of the cables may be transferred to 

1 the reserve drum in an hour and a half. For winding up 
the old cables two sets of the Pennsylvania Iron Works 
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Co's pate nt ree ls have been located between th e te nsio n 
r uns which exte nd un der th e boiler room floor, the car­
riages being o f t he R oot d esign. 

F ro m th e p la nt wi ll be o perated t hree cables, two fo r 
the Blue I sla nd Aven ue line, and o ne for t he Halsted 

The t wo engines wi ll be of 1,500 11. P. of the Allis 
make, with fl yw hee ls twenty feet in diameter, eac h weigh­
ing 100,0 00 lbs. In this statio n power will be transmitted 
by twenty-six three inc h cotton ropes, the pinions on the 
eng ine shaft bein g eig h t feet in diameter, and the rope 
whee ls thirty-two feet in diameter, weighing sixty tons 
each. Two se ts o f Wa lker differential drums, thirteen 
fee t four inches in di a me ter will be installed, one being 
held in reserve. F or winding o ld cables, reels of the Penn­
sylva nia Iron \Vo rks Co.'s paten t type wi ll be used. Ten­
sion carriages will be of the R oot d esign. 

One cable will be o perated fro m the station, passing 
through the tunnel and a round the loop as fol lows: On 
Van Buren Street east to Dear born Street, north to 
Adams, west t o Franklin Stree t, south to t he en t rance of 
the tunnel and back to the st a tion. Th e length of the 
rope will be about 12,000 ft., a nd its dia m ete r 1 ya ins. 

Two Walker traveling cranes will be available for 
handling heavy machinery; o ne will be of fo rty six foot 
span and th e other fifty-four foot span. 

Street Railwa y JournalY.N, 

The electri c lig ht plan t fo r light­
ing the tunnel will be located in the 
st ation. Seventy-five a rc ligh ts will be 
necessary for this purpose, a nd t he 
current will be generated by a dy ­
na mo operated by a sixty horse power 
eng ine. A similar engine an d gen era­
tor will be held in reserve. 

FIG. 2.-TWELFTH STREET ELEVATION, NEW CABLE STATION-WEST CHICAGO 
STREET RAILWAY. 

Both the stations will be complete 
in every respect, and every d eta il has 
been carefully worked out. They were 
b oth d esigned by S. Potes, chief en­
gineer of t he West Chic~go Street Rail­
road Co., with whom was associated 
in designi ng the buildings H. B. 
Prud d en of Kansas City. The wo rk 
has b ee n p rosecuted under Mr. Potes' 
perso nal supervision, and when finished 

Street line. The latter passes through a subway on 
Twelfth Street for half a mile before reaching the Halsted 
Street conduit. This cable will have a speed of ten miles 
per hour; of the two ropes on Blue Island Avenue, one 
wifi move at the rate of ten miles, and the other at twelve 
miles per hour. 

It has been stated that the engine room is free from 
steam pipes, which have been kept below the floor. This 
plan was followed in order that the room might be clear 
for the operation of traveling cranes. It is doubtless true, 
as the engineers of the West Side Street R a ilroad Co. 
ass~rt, that an equipment of cranes in a cable station 
conduces to the economy of the plant. When the inevit­
able accident comes, repairs can be made quickly, and a n 
enormous saving in time is effected; a nd a t th e sa me time 
when these appliances are available it is no longer neces­
sary to keep on hand the "rigging" for handling heavy 
parts, which in the aggregate involves the outlay of con - I 
siderable money. The two cranes in the station were 
manufactured by the Walker Manufacturing C o. They 
are each of fifty-six foot span, and each has a capacity of 
twenty-five tons. 

VAN BUREN STREET POWER ST A TION. 

From the station located at the corner of V a n Buren 
. and Jefferson Streets, the cable for the new d own­
town loop will be operated. The building is L -sh a ped, 
with a frontage of 17 5 ft. o n th e latter street a nd fifty fe e t 
on Van Buren Street. The structure will be b rick wi th 
cut stone trimmings. The stack will be 150 ft. in heig ht 
with eight foo t core. As in the case o f the other station, 
the building is erected b y the railroad compa ny a nd t he 
entire equipment is furnished by the Pennsylvania Iron 
Works Co. 
. With one or two important exceptio ns, the sta tion h as 
been planned on the same lines as the Blue Isla nd Avenue 
station, and the description may, therefo re, be mate rially 

1 

abridged. Steam is gen erated in two Otis steel boilers, I 

72 ins. X 18 ft. under which oil will be burned. Dodge 
injectors and a Snow duplex pump will be used. 

they will embody t he very latest ideas 
in the design and equipment of cable power stations. 

Street Car Fenders in Bos ton. 

The committee appointed by President Whitney, o f 
the West End Street R a ilway Co., of Boston, to examine 
in to the merits of fenders for use on the electric cars of 
that compa ny, and consisting of Thomas C. Clark, C. E. 
A Bartlett a nd George F. Swain, has rendered a most in­
te resting report. The experime nts made by the com­
mittee in its investigations extended over a period of 
more than eight m onths, and in all 211 types of fenders 
were examined. O f this number fifty fenders were 
selected fo r tria l under act ual service, and the tests m ade 
upon the m co nsis ted of equipping a car with the fend er, 
and then experi menti ng upon three dummies mad e as 
nearly as possi ble of t he size, shape and weight of a man, 
woma n a nd ch ild. 

The committee reports that upon exami nation it 
fo un d tha t a ll fenders brought to its attention could be 
divided into th ree classes, viz.: 

C lass A. Buffers which soften the blo w given b y the 
car to t he person, a nd pick him up in a ne t. 

Class B. Platforms which project beyond the dash­
board of the car, and upon which a person could leap, o r, 
sta nd ing u p, could be caught and carried along . 

C lass C. Fend ers which are placed belo w the car 
platfo rm, and whose object it is to push along a body 
lyi ng d own u pon t he tracks, and prevent it from getting 
u nder the wheels. 

There are three methods of operating the fenders, the 
committee find s, included in Class C, viz. : 

First. Where they are supposed to be always ready 
to catch the bod y of the person. 

Second. Where they require the action of springs, 
levers, or some other device which is operated by the 
fo rce of the blow st ruck against the body of the person. 

Third. Where t hey require the direct action of the 
motormen to put t he m in operation. 

The conclusion of the committee is that while it is 
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manifestly impossi ble to secure absolute prevention of in- I 
jury to a person who has been struck by a car moving 
even at a slow speed after the brakes have been applied, 
the safety of the public can be increased by the adoption 
of two devices brought to its a ttention. 

The first device recommended is included in Class B, 
and consists of a platform projecting in front of the car 
platform, known as the Cleveland Platform (see figure), 

sections to be repaired while th e engine is in operation. 
It will be seen, also, that one of the sections, namely, the 
first, can be used either as a heating or a condensing sec­
tion. Beyond the last section is a receiver, R, for taking 
up th e water of condensation and a safety branch or 
o verflow pipe connected with the pipe that passes the 
water of condensation, from the heating section into the 
receiver. By these means several important improve-

FENDER ADOPTED BY WEST END STREET RAILWAY, BOSTON. 

and invented by T. L. Johnson, of Cleveland. Thi"s plat­
form has been modified by the officers o f the West End 
Street Railway Co., to enable it to be slid under the cars, 
or under the rear of any car, when it is not in use. 

In addition to this platform, the committee considers 
there should be an elastic buffer, made of stout wire or 
metal strips, and curved so as to project from the front 
dashboard and receive, on a yielding surf ace, the blow of 
a person's head and shoulders. This buffer could, if de­
si red, be easily detached and changed from one end of 
the car to the othe r. The meshes of the buffer should be 
large enough to enable a person to seize it with his hands. 

In connection with this platform and buffer, the com­
mittee recommend the use of a fender as described in Class 
C and shown in the figure. This fender is normally held 
at a distance of three and one-half inches from the track, 
but is capable of bei ng lowered, so as to prevent a person 
who has fallen down, and is lying o n the track, from being 
run over by the wheels. 

The three different methods of fender operation 
mentioned were carefully considered, and the first two 
modes were rejected as u 1desirable. That finally selected 
was one submitted by L. J. Hirt, master mechanic of the 
West End Street Railway Co., and was that the fender 
should be lowered by means of the ordinary brake handle. 
The turning of the brake handle first applies the brake, 
and then lowers the fender down to the track; but the 
action may be made so quick that the two movements ap­
pear nearly simultaneous. 

----•-•-----
Sectional Condenser. 

The condenser shown herewi th has been recently 
patented by Elihu Nelson especially for marine use, and 
possesses the advantage of occupying consirlerably less 
space than the condenser now in u se on seagoing and 
other steamers, while at the same tim e there is no diminu­
tion in the amount of condensing surface, nor is there 
any reduction of the vacuum. Incidentally, other advan­
tages are obtained by reason o f various details in the 
construction. It will be seen by reference to the cut that 
one or more of the sections of the condenser can be cut 
out by operating certain valves and passing the steam 
through the by-pass. This permits a damaged section or 

ments are effected, among which is that of relieving the 
air which has been drawn by the air pump from the con­
densing sectio ns along with the water of condensation. 

The peculiar shape of the hoods will be noticed, one 
side of each h ood being flat and the two flat sides being 
located ho rizo ntally and facing each other, so that they 
can be connected by a straight vertical pipe, and thus 
cause the water of condensation to flow of its own gravity 
from one hood to the next. The center tubes \V, of 
the first three sections are made somewhat larger than 
that of the last section, X, and a little smaller than the 

Fig. I. 
SECTIONAL CONDENSER. 

steam exhaust pipe, Z. The relative sizes of these tubes are 
shown in Fig. 4. All the center tubes are surrounded by 
smaller tubes, that in the last section being surrounded 
by a smaller number of tubes than those in the other 
sections. (See Figs. 2 and 3.) 

Altogether, the Nelson condenser recommends itself 
to those who are contemplating the use of such an appa­
ratus for marine or similar work. 

A NEW electric railway company is being organized 
at Carlisle, Pa., by M. L. Funkhouser, to build an electric 
railway four miles in length. 
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Types of Eu1·opean Steam J,ocomotivcs for 
Stthttrhan Lines. 

Steam railway service o n street and suburba n lines 
in the cities of Europe has assumed far greater prope r-

steps. T he com part ments have .;eating capacity, respect­
ively, of e ig h t, fi ftee n and thirty passengers. The maxi­
mum speed is twenty- five mi les an hour. The car is fitted 
with a \Vest ing house brake. The total weight of the car 
and motor , without load , is 63,382 lbs. Fig. 3, shows a 

A ______ _.A ~----,.. car built for 
-----~ _J dummy lines, 

.l having a gauge 
of thirty-nine 
i n c h e s, and 
provided with 
two compart­
ments, one for 
smokers, an d 

-__ Jl:~~~~~===sl~L::J~~i--=---===-~--~~~~==---:~-:-:c,------,-c-_:::_-,---,-,-=- t he other for "-'-'-"-"-~ genera l passen-
street Rai/u•ayJournalN.Y. gers, with open 

FIG . !.- NOVEL STEAM MOTOR AND CAR-EUROPEAN STREET RAILWAYS. p la t form be_ 

tions than in America. These lines, though rarely ex­
tending into the business centers, are sometimes laid on 
important streets, and the speed maintained equal to, or 
in excess of that on electric lines in America. The loco­
motives and cars em ployed in this service differ, of 
course, from those for trunk line 
service, and also from those em­
ployed in this country for similar 
work. 

Some recent types of loco -
motives and cars used extensively 
for city and suburban traffic in 
Switzerland and France and man­
ufactured at the works of La 
Societe Metallurgique, Brussels, 
Belgium, are shown herewith. Fig. 
2 shows a locomotive built for 
a thirty-nine inch gauge and 
mounted on six wheels, all of 
which are driven. The principal 
dimensions of this locomotive are: 
Length 20 ft. 4 ins., height TI ft. 
8,¼ ins., width 6 ft. 10,½ ins., 
gnuge 39.37 ins., weight (empty) 
33,660 lbs., weight (with coal, etc.) 

twee n t he two 
about six and a half feet in leng th . Each of the end com­
partments has a length of about seven and a ha lf feet. T he 
smoking compartment is fitted up in o ld oa k, the floo r is 
co\·ered with linoleum, and the seats a nd backs are co\·­
ered with leather. The other compartm e nt is upho l-

42,900 lbs., diameter of cylinder ---------------=---z.---=-'""""::__ _ __::::"'-----,:2_ _________ _ 
S treet Railway Journal N. Y. 11.8 ins., stroke 14.2 ins., diameter 

of drivers 2 ft. 8¾ ins., number 
of tubes 160, total heating surface 

FIG. 2.-STEAM MOTOR FOR EUROPEAN STREET RAILWAYS. 

345.4 sq. ft., steam pressure 180 lbs, traction (theoretical) 
10,437 lbs., traction (effective) 61 785 lbs. 

Fig. 1 shows a novel type of steam motor and car 
built by the same manufacturers for a standard gauge. 
The vehicle complete has a total length of 49 ft. 7 ins. The 

stered in cloth, and seats and backs covered with plush. 
Each compartment is lighted with two oil lamps. 

The frame upon which the body of the car rests is of 
iron ; the wheels are of iron with steel tires. 

THE Buffalo, North Main Street & Tona­
wanda Electric Railway has bee n put in operation. 
The road is five and three-quarters miles in 
length, and the track is laid on ceda r ti es, with 
sixty-five to ninety pound T rails. The road is 
rock ballasted all the way, and was b uilt b y the 
Field Engineering Co. 

---~-◄--• ..... •---
THE reproduction of Colum b us ' ca ravel , 

, the'' Santa Maria," is being built by th e S panish 
·"": government at the C a rraca yard at Cadiz. The 

keel was laid on March 1. Great care is being 

""'- ~-~~dc:t~=.':.'11!1!!!~"8~~~--~ ................... ~,-.-!_.,._ ~--•r:e:: .. ~~~!""!>~.;1':i;,::~~~~ taken with details, and the instruments and 
appliances of the time of C olumbus will be in 

FIG. 3.-COMBINATION PASSENGER AND SMOKING CAR-EUROPEAN 
STREET RAILWAYS. 

their places aboard the caravel. The '' Pin ta" and 
"Nina," it is announced, are being reproduced 
by American capita l, so visito rs to the Exposition, 

wheel base of the locomotive is 7 ft. 3 ins., that of the car 
16 ft. 7 ins. The cylinders have dimensions 8,½ ins. 
diameter by a 13¾ in. stroke. The boiler is of the ordi­
nary tubular type and has 150 tubes, 13 1/3 ins. in length 
and 11/3 ins. in diameter and with a heating surface of 
239.3 sq. ft. The steam is supplied to the cylinders under 
a pressure of 180 lbs. The · car has compartments for 
first, second and third class passengers, and three sets of 

will be able to see the "Columbus fle e t ' ' complete 
The Spanish government will provide crews for the 
three caravels, dressed as were Columbus' sail o rs, 
and the trip across the Atlantic will be made under 
escort of a Spanish man-of-war. After participating in the 
naval review in New York harbor the caravels will proceed 
to Chicago. After the F a ir closes they will remain the 
property of the United States. 
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A New Maximum Traction Truck. 

The truck herewith presented is the invention of Otto 
Schmid, mechanic in the employ of the Lindell Railway 
Co., St. Louis, and is being put on the market by the 

any of these cases the small wheels will not climb the 
rails. 

The Laclede Car Co's. patent dustproof box is used 
in connection with the truck, Jones & McLaughlin's three 
and a quarter inch cold rolled steel axles, and Missouri Car 

POU_ROD FROM EQUALIZER 

- · 1 - ' " 

r----------!-3-WHEEL-BAS--------~

1 

FIG. 1.-SIDE ELEVATION-NEW MAXIMUM TRACTION TRUCK. 

Laclede Car Co., of the same city. It will be seen at a 
glance that simplicity of construction, fewness of parts 
and shapeliness are the distinguishing features. The 
bolster is of channel iron, and rests on two heavy bars 
which are supported by two latitudinal bars, one behind 
the driving wheels, and the other between the latter and 
trailing wheels. The latitudinal bars each rest on two 
heavy spiral springs. The latter are supported by the 
steel trussing of the truck in the ordinary manner. Ob­
jections might be raised against the bolster being in the 
way when the motors are to be removed or repaired. 
This is obviated• by its being spare in construction, but 

& Foundry Co's. wheels. The Lindell Railway Co. are at 
present using ninety of these trucks"on forty-five of their 
com bi nation cars. S. L. 

-----•►-----
THE total number of passengers carried on street 

railways in Massachusetts for the year ending June 30 
1891, was 176,090,189 During the same period the num: 
ber of passengers carried on the steam railroads of the 
state was 107,271,842. 

AN extensive scheme on the part of conductors to de· 
fraud the Cincinnati & Covington Street Railway Co. 
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FIG. 2-HALF PLAN-NEW MAXIMUM TRACTION TRUCK. 

trussed, and being placed a good distance from the driv­
ing wheels. The side elevation of the truck shows its 
crowning feature-the placing of 7 5 per cent. of the 
weight of the car on the driving wheels. Practical tests 
have shown that this can be guaranteed. The brake 
work is simple but very effective, and is placed very low 
so as not to come in contact with any of the mechani­
cal parts . 

The truck may be run with either the driving wheels 
or the small wheels foremost, or so placed under the car 
that the driving wheels of the front truck are foremost 
and those of the rear truck trailing, or vice versa, and in 

was discovered during the early part of last month. It 
was the custom of that road to burn in the furnace of 
the power station all the punched tickets turned in at 
the office of the company, and the plan of theft adopted 
was for the fireman of the furnace to rescue the bag con­
taining the tickets before they were consumed, and to sell 
the tickets to the conductors for two cents each. The 
conductors would then turn in these tickets in . place of 
cash fares received. The truth was discovered through 
the efforts of a detective in the employ of the company. 
It is stated that the amount lost by the company in this 
way was considerable. 
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The Philad el phia Trolley. 

The trolley whose s tand is shown below 1s manu­
factured · by the Technic Electrical Works, Philadel­
phia, and embodies substantial mechanical design with 
lightness, durability and simplicity of parts. It is made 

STAND OF PHILADELPHIA TROLLEY. 

up of only nine pieces, can be dis man tied in seven seconds 
and assembled in twenty-two seconds, all without a 
wrench. No nuts, bolts, screws or washers are used in its 
construction, and there are no chains, coil springs or 
small parts to rust or break. All parts are interlocking 
also and interchangeable. 

The spring used, as will be seen, is of the leaf or 
wagon type, and is not liable to get out of order, while 
the design of the cam against the spring gives equal ten­
sion against the trolley wire, in all positions of the trolley 
poie from vertical to horizontal. 

~ 
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FIG 1.-ELECTRIC CAR HEATER. 
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FIG. 2.-DIAGRAM SHOWING ARRANGEMENT OF ELECTRIC 
HEATERS. 

The trolley has side motion, besides being pivoted 
and free to turn, and the degree of tension may be ad­
justed through a wide range. 

ACCORDING to the Louisiana Planter, molasses has been 
r~cently used for fuel in Cuba with seeming success. It is 
either poured or sprayed on to the bagasse as the latter 
enters the furnace, and in the judgment of those intre­
ested, its efficiency as fuel when used in this way is 
considerable. The present price of molasses on the Lou­
isi<:na plantations is at the rate of about $3.33 per ton, 
which 1s rather less per ton than current prices for coal 
delivered there. 

Car Healing by Electricity. 

fi'or electric cars the electric heater possesses many 
advantages. It is light, durable and can be easily con­
troll ed. Moreover, it occupies no valuable space in the 
car, being generally carried under the seats, and can be 
turned on and off so easily by a switch that only a 
moment is required to throw the heater in and out of cir­
cuit. Electric heaters are perfectly safe, and as the elec­
tricity used is generated from cheap coal at the station, are 
also economical. Again, the heaters do not require close 
attention, thereby allowing conductors to attend to their 
other duties closely. 

Electric heaters for an ordinary sized car are claimed 
to cost no more than a coal stove, and take but three 
amperes of current on a 500 volt circuit. One watt will 
heat nearly one cubic foot of air space in a car. 

In the electric heater manufactured by the Dewey 
Electric Heating Co. of Syracuse, types of which are 
shown herewith, the entire surface of the heating con­
ductor is ex posed to the air. The conductor is supported 
and held firmly by non-combustible or fireproof material. 
and yet all except a very small percentage of its surface 
area is exposed to the air. There is no chance of getting 
a shock, as all current carrying parts are shielded and 
protected. The Dewey standard car heater is shown in 
Fig. 1. These heaters are located under the seats, and 
from four to eight are necessary to heat a car, depending 
upon the size of the latter. The heater case is of cast iron 
finished with a black japan, twenty~six inches long, two 
inches wide and less than eleven inches high, and can be 
secured firmly to the floor. The weight is about twe nty­
five pounds each. The heaters are generally connected 
in series on the car as shown in the diagram (Fig. 2). But 

FIG. 3.-ELECTRIC MAT HEATER FOR STREET CARS. 

one switch is in circuit to connect and disconnect the 
heaters, making their control simple and easy. At one end 
of the car the heaters are joined by passing the connection 
through and beneath the floor as indicated in Fig. 2. 

Should extremely cold weather appear, one of the 
heaters may be short circuited if necessary in order that 
a greater heat may be generated. 

A mat or grating heater is shown in Fig. 3. This lies 
on the floor of the car and is composed of small gas pipes 
which inclose the conductor and form a large radiating 
surface. The grating is in sections so that it can easily 

I 
be removed for cleaning purposes. As the temperature 
need not rise above 120 <legs. to warm the car, there is no 
danger of rubber or leather being injured. 
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A Mechanica l Stok er. 

A boiler equipped with the Bright man mechanical 
stoker is illustrated in the accompanying engraving. I t 
is noticed that a com plete system of feeding fue l is repre­
sented. The special means adop ted for conveying t he 
fu e l to the furnace is incidental, as other devices may be 
employed. Beginning with the furnace, it may be s tated 
that the hopper in front of and below the flue cleaning 
doors is attached to the front and extends across i t, its 
length being equal to the width of the gra te surface. The 
bottom of the hopper is a cast iron feed table which ex ­
tends into the furnace as far as the front end s of the grate 
bars. Sliding on the feed table is a "pusher " three inch es 

ping lugs, h o wever, are at a sufficient distance from each 
o ther to a ffo rd ample horizontal openings into the burn­
ing fu el, so that a plentiful supply of air is provided for 
combustio n , and at the same time the bars are kept com­
paratively cool, and in consequence are not warped, melted 
o r burned out. 

E a ch a lte rnate grate bar is stationary; the others have 
a recipro.catory and longitudinal motion communicated 
to them. 

The fuel is delivered at the top of the grate, and the 
motion of the bars causes it to move regularly down the 
inclined surface toward the rear of the furnace. All fuel 
moves simultaneously, and this movement is positive and 
uniform, insuring a constant thickness of incandescent 

MECHANICAL STOKER AND COAL HANDLING APPARATUS. 

i n height having a hori zon ta l reciprocatory m otion. By 
its action the fuel is period icall y crowded into th e fu rnace, 
being delivered upon the forward ends of t he g ra te bars. 
Motion is communicated to it by a heavy cast iro n rocker, 
a nd the extent of the reciprocating moveme nt, a nd conse­
quently the feed of the fuel, may be controlled a nd varied 
b y means of a rack and pinton feed adjuster. The rate of 
fe ed m ay a lso be altered by changing the belt o n t he cone 
p ulleys. Provision is made so that the feed may instantly 
be stopped and started again. The power is ordina rily 
fu rnished by a small vertical engine, but it m ay be de ri ved 
fro m a line shaft, or hand power may be t he operat ing 
agency. 

The arrangement of the grate bars is such t h a t the 
g rea t desideratum in a furnace is secured. The ai r sup­
p ly is presented to the fuel in th e most ad va ntageo us 
for m, i.e., in an extremely divided sta te. I t en te rs th ro ug h 
the gra te bars, not in a score me re ly, bu t in a multitud e o f 
sm a ll apertures. This result is effected by t he fo llowing 
constructio n : The grate bars a re incli ned a t a n a ngle o f 
about thi r ty-fo ur degrees from th e hori zonta l, a nd a re 
made with lateral projecting lugs overlapping each other. 
By this constru ction vertical openings t h ro ug h t he g rate 
are avoided, and t he g reat waste often occurrin g by fin e 
fu el fa lling th rough the bars is preven ted . The overlap-

fuel. The motion of the grate bars may be varied from 
o ne fourth of a n inch to an inch in accordance with the 
na ture 0f the fuel , the draught and the character of the 
service. The adjustment is made quickly at any time 
witho ut sto pping the machine. This co nstant movement 
o f the ba rs prevents the formation of clinkers. Nearly all 
the fu el is co nsumed o n the inclined grate, and the feed is 
to be reguh ted acco rdingly; all clinkers and ashes and 
oth e r incombustible m a tter and some unburned fuel pass 
from the principal grate to a p it grate, situated eight inches 
below the rear end of the principa l grate, which is formed 
of o rdina ry bars, one-half inch thick by two inches wide 
with spaces of half an inch between them. 

The unburn ed coal is consumed on the pit grate; the 
a shes fall through to the ash pit below. The clinkers 
rem ain o n the grate and their heat contributes to raise 
the tempera ture of the air entering the furnace. 

One of the great advantages of the Brightman fur­
nace lies in the fact that when it is used, little or no 
s moke is produced, because the co mbustible g ases result ­
ing fro m the decomposition of fu el are immedia tely and 
e nt irely consumed ; in ordinary furnaces, as a consequence 
of inco mplete com bus ti on, these gases are more or less 
conde nsed a nd form smoke. 

The tests that have been made with the Brightman 
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furn ace seen to indicate a remarkable fuel econ o my. It 
has been demonstrated that it will s upply from 15 to 30 

per cent. more steam using s lack than flat grade furnaces 
produce with the same weight o f like fuel. The labo r 
economy is sti ll more marked. The labor required for 
boiler attendance is less than one-half that necessary 
in the case of a flat grate furn ace. 

Finally, it may be stated that the stoker is applicable 
to any style of steam boiler and to any of th e patterns of 

0 0 

~cw Eicdric Motor Tru c k. 

The accompanying cu ts sh ow the new extended 
spring base, e lec tri c mo to r t ruck to be put on the market 
by the St. Louis Car C o. The e ntire truck is an improve­
ment on on e of so me wha t sim ila r design turned out by 
the car company about s ix m o nths ago. 

It will be seen at a glance that s implici ty of construc­
tion is one of the crowning fea tures o f the truck. There 

Street Railwa y J ournal Y.N. 

HALF PLAN AND ELE.VATION OF NEW TRUCK-ST. LOUIS CAR CO. 

fronts in common use. The stoker is manufactured by 
the Brightman Stoker Co. of Cleveland, 0. 

Terra Cotta Lumber for Roofing. 

The use of porous terracotta, or terra cotta lumber 
as it is called, for building purposes where a fireproof 
material is required, seems to be growing rapidly among 
builders and architects. It has many advantages for this 
purpose, among which may be mentioned its non-con­
ductivity of heat, cold or sound, its lightness and its ability 
to withstand a considerable load or continuous fire without I 
breaking. Terra cotta lumber is a composition of clay 
and sawdust fashioned into hollow forms, burned like 

TERRA COTTA ROOF TILES. 

common brick in which process of burning the sawdust 
is consumed. One very successful appl ication of the m a­
terial and the one illustrated herewith, is that to roofing 
purposes. 

The roofing tiles shown are from one and a half to 
three inches thick, twelve inches wide and twelve to 
twenty-four inches long, suitable to set between T iron 
purlins. The weight is from eight to fifteen pounds per 
square foot. 

The Pittsburgh Terra Cotta Lumber Co., which 
supplies this material, operates under a license from the 
International Terra Cotta Lumber Co., by which it has 
the right to manufacture the composition under the 
Gilman patents. 

are but four steel castings, one of which is at each point 
of support of the car body, or, in other words, the frame 
occupying the region of the oil box, forming the extend­
ed spring base, and connecting with the bars which sup­
port the motor hangers. It will be seen that a heavy 
spiral spring is interposed between each oil box and its 
accompanying casting. These springs enable the entire 
truck to act as an equalizing bar. The great advantage 
of this feature is the minimum of noise and rattling 
caused by obstructions on the rails. The old truck above 
mentioned did not possess this advantageous feature. 
There are no bolts or nuts to work loose, and where any 
do exist they belong to working parts, such as in the 
brake mechanism. The wheels can be readily removed 
for motor repairs or other work by simply unscrewing the • 
nuts which h old to the truck the plate beneath each oil 
box. The body pedestals, of which there are four, are at­
tached to the car body, but are not intended to be re­
moved every time the car body is lifted from the truck. 
They are released from the truck by loosening a nut at 
each upper spring cup, which can be seen in the side view. 
The advantage of this innovation is apparent from the 
fact that the continual screwing and unscrewing of bolts 
in the wood sills of a car body tend to wear away the 
threads, to increase the size of the holes, the consequences 
of which are well enough kno ,vn, and to accumulate an 
account of rust. In the old truck there were four motor 
hangers, but in the present one there are only two, of 
flexible, hardened steel. The cut shows two styles of life 
guard. Both of these do not belong to the same truck, but 
simply exhibit the two most widely used styles, from 
which the purchaser can select. 

The truck has been tested at the \Vashington Univer­
sity of St. Louis, by the Shickle, Harrison & Howard Iron 
Co., of the same city. It showed a tensile stren9th of 
80,000 lbs. to the square inch. The weight of the truck is 
3,000 lbs. 

The company expects the truck to meet with great 
favor among street railroad men, as tests are now being 
mane on the Union Depot and Bellefontaine railways of 
St. Louis, which give the most flattering results. 



THE STREET RAILWAY JOURNAL. NOVEMBER, 1892. 

--=-====-=-==:======================:- -=======================::::; 
A New Gearless Moto1·. 

The gearless motor is a machine peculiarly identified 
with the Short Electric Railway Co. It is only a little 
over a year ago that the first machine of this type was 
introduced, and while it proved under the severe condi-

NEW GEARLESS MOTOR-END VIEW. 

tions of actual service to be of exceptional efficiency, the 
inventor saw a chance for development and improve­
ment. 

The machine and the subsequent slightly modified 
types that quickly followed the introduction of the ma­
chine attracted such widespread attention, and were so 
fully described, that a brief reference is essential in this 
connection only as prefatory to a descrip­
tion of a new gearless motor which was 
exhibited for the first time at the Cleveland 
convention. The original gearless was a 
four-pole machine flexibly mounted directly 
upon the car axle. The magnets were 
presented to the sides of the armature. As 
has been stated, this machine performed 
good work, but it was heavy and its con­
struction was such that thirty-six inch 
wheels were necessary on the truck. The 
second type of machine was somewhat 
different in construction. The armatu re 
was mounted on a hollow shaft connected 
with the axle by means of a flexible driving 
device. The armature and magnets were 
practically the same as in the first ma­
chine, and as before, thirty-six inch wheels 
were necessary. 

This machine was exhibited at the 
Pittsburgh convention of the American 
Street Railway Association a little more 
than a year ago, and was inspected with 
the greatest interest by railway men. In 
the next type the pole pieces were present­
ed to the face of the armature instead of 
to the sides, a nd the armature was some­
what modified in form. Its face was wider, 
while the diameter was diminished so that 
thirty-three inch wheels could be used. 

This brief description brings the development of the 
gearless up to the present latest type which is here illus­
trated. The motor is a six-pole machine weighing, com­
plete, 2,300 lbs. The frame is cast from steel in two sec­
tions; the upper half is supported by the truck; the lower 
half is hinged to the upper, and may be swung down when 
a car is over a pit, so that inspection is rendered easy. 
The lower half of the frame is cast without any opening 
up to the level of the cente r of the axle, so that the motor I 

may run through water and slush without any possibility 
of their penetrating inside the frame. Practically, there­
fore, the machine may be considered a waterproof motor. 

The armature is twenty-one inches in diameter, and, 
as in previous types, is mounted on a six inch hollow 
shaft through which passes a four inch axle. To the end 

of the armature shaft is a flexible driving 
device for connection with the car axle. 

The diameter of the armature is suf­
ficiently decreased in the new type so that 
thirty inch wheels may be used with a 
clearance of three inches between the 
bottom of the motor frame and the track. 

At already stated, the machine has six 
poles which are presented to the face of 
the armature. The latter is built with 
ninety-two bobbins, with sixteen turns of 
wire on each, which are connected to 184 

commutator bars. The armature is de­
signed to run at 120 revolutions per 
minute when developing twenty horse 
power. 

Two of these motors will exert an 
horizontal effort of 1,500 lbs. in starting a 
car with eighty amperes, and with from 
eighteen to twenty amperes will propel an 
ordinary car at a speed of about twenty 
miles an hour. 

"A POOR track and imperfect road­
bed mean decreased travel and conse­
quent loss. The public are tenacious 
where their rights are concerned. The 

jumping of a track by a car and the consequent jolt­
ing occasioned thereby, tend to disgust shaken and 
demoralized travelers, and, with anathemas heaped on 
the company's head, they leap from the car and 
wend their way to business by their own private 
conveyances, namely, their legs. Hence the necessity 
of having good solid roadbeds, with rails equi-distant 

NEW GEARLESS MOTOR-SIDE VIEW. 

from each other, the whole length of the track."-Chicago 
Street Railway Convention, 1883. 

PROF. ELISHA GRAY, has returned from an extensive 
European tour taken in the interest of the electrical con· 
gress which will be held in Chicago in connection with 
the \Vorld's Fair. He secured the promise of 200 elec­
tricians to attend the congress. 
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Uockct·=Link Cantilever Tntck. 

Am o ng the exhibits w hi ch att rac ted much a tten ti o n 
a t the Conve n tio n was a mod el o f the a bo ve na med t ru ck, 
a n illust ra tio n o f which is give n he rewi th . This is a type 
of six w hee l truck so design ed t ha t the p rin cipa l weight 
is ca r ri ed u po n the cent ra l w hee ls, w hile the fro n t and 
rear wh eels, wh ic h m ay be of the same d ia meter as the 
central wh eels or sm a ll e r , pe rfo rm the ordina ry func tio ns I 
of a po ny truc k ; a nd a t the sa me time, owing to th e 

FIG. 1.- ROCKER- LINK CANTILEVER TRUCK. 

presence o f rocker links upo n the axle bo xes, ta ke up o r 
destroy the lateral shock tha t ordinary trucks experience 
when passing snaky track o r entering curves. They also 
serve to keep the central wheels, which are ordinarily 
flangeless. upJn the track. The fro nt and rear axles are 
rigid vertically and lo ngitudinally, but, owing to the rock­
er links, have a free lateral movement independent of 
each other or of the middle axle which is rigid t o the 
truck frame in all directions. Fig. 2, shows the arrange­
ment of the box with the link in the normal positio n. 
Fig. 3, shows the link by itself, and illustrates the princi­
ple through which, by means of the half round bearing 
surfaces of the link, the height of the truck above the rail 
is kept constant , independently of the position of the box. 

The horizontal m ovement of the front and rear axles 
does not tend to raise the truck from its true horizontal 
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FIG. 2 -BOX. FIG. 3.-LINK AND DIAGRAM. 
ROCKER-LINK CANTILEVER TRUCK. 

l~ne, however, as is the case with the ordinary swinging 
hnks, but the movement is against the gravity of their 
load, the same as if against a swinging link, so that the 
central wh f' els always remain in contact with the track, 
and their tractive force is no t weakened. 

The frame being practically a cantilever balanced 
upon the central whee b; and provided with springs, and 
having the spiral springs placed in the bottom of the 
of the fra me and no t , as o rdinarily, between the a x le 
box and truck beam, does not permit the front or rear 
wheels to drop into depressions or joints in the rail , 
and these wheels also in turn carry the central wheels over 
depressions in the same manner, which prevents pounding 
at joints. The central wheels can be mounted on the 
same axle, or preferabl y, as in the illustration, on indepen­
dent axles with interio r jo urnal boxes, which facilitates 
their movements upon curves. 

The truck is adapted to either steam, cable or electric 
traction, there being ample space within the frame for 
mounting the grip or the motors, which may be arranged 

to wo rk ind epe ndent ly on the se pa rate ..;.J es, or u po n a 
s ingle main driving axle. 

T he d evi ce is the inventi o n o f K R. Esmo nd, and 
is be ing manu fac tu red by the E smo nd St reet R ai l Cu., 
1 0 6 Broadway, New York. 

----•··•-----
Arc Lam ps l'or Street Hail w a y Cir·cui ts. 

Most e lectric railwa y co mpa ni es are in a position to 
operate electric lig hts fro m t heir c ircuits advantageously, 

a nd th e num ber wh ic h supply current for 
arc lamps in this way is constantly on the 
increase. The accompanyi ng engraving 
shows the improved \Va rd arc lamp de­
signed for consta nt po tentia l circu its, and 
wh ich h as already mad e a satisfactory 
record on circuits o f 500 vo lts po tential. 
Each lamp requ ires for its operation about 
ten amperes and forty-five vo lts, an d on a 
5bo volt circuit t en la mps a re u sed in series. 
Each lamp is provid ed with an a uto m a t ic 
cut-out which, in case of acc ide nt to a ny 
in di vidual lamp, will throw into th e circu i t 
a resistance equal to that of th e la mp whi le 
b u rning, thus maintaining a co nstant resist­
a nce fo r the circuit a nd kee ping th e c urrent 
cons tant. The resistance for this purpose 
is pl aced o n t he lamp or in the hood. Each 
group of ten lamps is also provided with a 
sui tab le resistance to a djust it to th e 

voltage of t he ci rcuit, and thi s is pl aced e ith er in one 
lamp or, if desi red, exteriorly in so me conve ni ent location. 
The fra mework o f the \Vard arc lamp is of malleable iron, 
making it strong a nd durable, and th e mechanical and 
electrical pa rts a re du p licate and interchangeable. The 
carbon rod is a seam less d rawn, 
rectangula r, b rass tube, and the 
pinio ns and bear ings of the feed 
mechanism are o f p hosphor bronze. 
The lamp is manufactu red by the 
Electrical Construction & Supply 
Co., o f N ew Yo rk . 

The consum ption of current 
can be measured by meter as 
easily with this as with an incan­
descent lamp. 

-----••-----
" \VE sho uld, therefore, rec­

ommend for a well balla\;ted 
roadbed g ood gravel that wil l b ind ; 
and if this ca nnot be procured, 
sand or a ny other ball as t ing ma­
terial that will cause t he least rot 
to the tim b ers by a ll owing the 
water t o filt er t hrough. The pav­
ing well a nd p roperly laid on thi s 
bed canno t fa il to give good satis­
faction. \Vhere th e traffic is very 
heavy, we should recommend 
tram rail, fro m fo r ty to forty-five 
pounds t o th e yard, and well spik­
ed to stringers with good cast or 
wrong ht i ro n jo int plates at the 
end o f th e rails."- Clzica..ro Street 
Railway Convention, 1883. 

A N EW m a teria l for paving 
is now being int roduced in Lon­
d on. It is made of granulated 
cork and bitumen pressed into 
blocks. These b locks are after­
ward laid like b ricks or wood ARC LAMP FOR INCAN-

DESCENT CIRCUITS. 
paving. It is sa id that in this 
th ere is a specia l advantage in th a t it is exceedingly elas­
tic, and when used for pavements gives a soft tread which 
is easy for the horses' feet, feels like a rubber carpet, and 
does a way alm ost en tirely with the noise wh ich is su ch 
an unpleasant feature of the t raffic of the s t reets of a 
great city.-India R ubber World. 
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,::!."':A Cleft Hail System. 

This is a type of continuous girder rail, which may 
be either center or side bearing. It is divided lengthwise 
vertically through the center of the head and the two 
members are rolled in the forms illustrated in Figs. 1 and 

'! 
i 
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These were the greatest three days in the existence of 
the company. The average number carried per day was in 
excess, too, of the largest business done previously by the 
company on any one day. That was on the occasion of 
the \Vashington Centennial parade, when 867,000 pas~ 
sengers were transported in twenty-four hours. Among 

FIG. 1.-SECTION OF CLEFT RAIL. FIG. 2.-CLEFT RAIL SYSTEM ON WOODEN SUBSTRUCTURE. 

2. In either case the two parts are designed to be laid 
together with brokeo joints and bolted at frequent inter­
vals. As shown in Fig. 1, the web of the inner member is 
represented as resting on a shoulder provided at the side 
of the leading member with a rib and groove as before, 
the former being virtually a continuous fish plate. Fig. 
2 shows the rail mounted on a wooden substructure. 

The system is adapted to an entire metal construc­
tion, in which case, circular cast iron chairs having a 
broad base are employed, which may rest either on the 
soil or on prepared pedestals; or, it may be laid with the 
rail resting upon stringers or spiked directly to the ties. 

The danger from water collecting and freezing be­
tween the members is obviated by making slight corru­
gations on the shoulder or seat on which the flange of the 
inner member rests which constitute drains and lead the 
moisture off before freezing can take place. 

The claims made for it are, a smooth surface for the 
passage of cars, vertical stiffness with sufficient cushion 
to prevent jarring and pounding, good conductivity, 
the contact of the members being sufficient to conduct the 
current without the necessity of bonding ; also good pav­
ing qualities. 

The rail was designed by E. R. Esmond, and models 
were exhibited at the Cleveland Convention: by the Es­
mond Street Rail Co., of New York, who are the promot-
ers of the system. -

Columbus Weck Traffic in New York. 

October 10, II and 12, were days which tested the 
capacities of the surface and elevated railways in New 
York City. The elevated railways, of course, carried more 
passengers than any other, the record for these three days 
on that road being as follows : 

No. or Passengers. 
October 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 945,000 

II,.................................. 901,000 
12 .............•..................... 1,075,537 

Total for the three days ...................... 2,921,537 

Average per day. . . . . . • . . . . . . . . . . . . . . . . . . . . . . 973,845 

October 12, the traffic was th us divided hetween the 
roads of the elevated system : 

Second avenue .•..•.....•.......•............ 
Third avenue •..•............................ 
Sixth avenue ..............................•.. 
Ninth avenue .•.......... , .................. . 
Suburban ..•.......................... , ..... . 

I 14,502 
440,442 
447,634 

71,852 
31,107 

Total •....................... , ... , .... , ..... 1,075,537 

the surface railways the Third Avenue carrie<l, probably, 
more than any other, the record of this road being 

Octob~r 10....... .. . . .. . . . . . .. . . . . . . . . . .. . . . 109,26o 
II.,.••••, ... , .. ,.,,,,,,,,,,,,,,,,,,, 138,800 
12... .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 140,200 

Total for three days... .. . . . . . . . . . . .. .. . . .. . . . 388,260 

A statement of the traffic on the Brooklyn Bridge 
during Columbus Week will be found on another page. 

The Reliance Safety \Valer Column. 

Among the exhibits of auxiliary appli.!nces at the 
Cleveland Convention, which 
attracted much attention, was 
the display of Reliance safety 
water columns by the Reli­
ance Gauge Co., of Cleveland, 
the sole manufacturers of this 
apparatus. The exhibit in­
cluded as well several iron 
columns with the various kinds 
of water gauges and gauge 
cocks with which they are 
equipped in accordance with 
the fancy of the buyer. 

But, perhaps, the part that 
attracted most attention was 
the aluminum models in sec­
tion showing the working 
parts of the water column, as 
shown in the accompanying 
cut. As will be seen by a 
study of the connections, the 
water tender must keep the 
water right or be exposed by 
the whistle, which will sound 
if the water is too high or 
too low. The exhibit was in 
charge of A. J. Wright, presi­
dent, and L. H. Elliott, sec­
retary and treasurer of the 
company. 

I• -- • t 
THE West Chicago Street 

Railroad Co. have posted an 
order that police officers oc­

RELIANCE SAt-ETY WATER cupying seats in crowded cars 
COLUMN, must pay fare. 



NOVEMBER, 1892. THE STREET RAILWAY JOURNA L. 

The Sperry Electric Huilwuy System. 

Nine cars equipped with the Sperry electric railway 
system have been in operation with most satisfactory 
results, during the past year, at Youngstown, 0., wh ere 
the conditions of road, gra de, e tc., are particularly severe. 
In view of the success attained by these cars, the Sperry 
Electric Railway Co. has been organized under the la ws 
of Ohio with a paid up capital of $250,000 for the purpose 
of placing the equipments upon the market. Elmer A. 
Sperry, the inventor of the system and of the Sperry arc 
system of lighting, has been retained as electrical engineer 
of the company, and Harry P. Barr, who for the past 
three years has been connected with the railway depart­
ment of the Thomson-Houston Electric Co., is secretary 
and general manager. The main office of the company is 
29 Broadway, New York. 

In the system a single forty horse power, single re­
duction, drum type armature, two pole motor is used 
on each car. These motors are elastically supported 
from the frame of the truck, and flexibly connected to 
both axles, beveled gears being used, and the axis of the 
armature being lengthwise of the car. The armature 
shaft is hollow, and its bearings form part of the motor 
fra~e .. The weight of the motor, including the armature, 
which 1s about 2,000 lbs., rests upon two cross bars which 
are in turn supported on cushions from the truck frame. 
The only weight, therefore, not supported on springs is 
the weight of the driving gears, housings and pinion shaft, 
a total of 400 lbs., on each axle. 

The flexible connection between the armature shaft 
and axles is a special feature of the equipment. This 
includes the use of a cushioned universal clutch consisting 
of a case having internal projections keyed to a hollow 
armature shaft and forming the driving element. A piece 
having radial arms keyed to the pinion shaft forms the 
driven element, and the two are connected by a floating 
piece which transmits the rotation from the one to the 
other through the medium of rubber cushions, allowing 
e_ccentric posit_io~s of the two while retaining the perfec­
tion of transm1ss10n. 

It is self evident that by this device, while the effort of 
the motor is transmitted to the wheels, all concussion and 
vibration of the wheels and axles, with their destructive 
tendencies, are prevented entirely from being transmitted 
back to the motor. The yielding element in this drive is 
also found to greatly reduce the strain on gear teeth and 
~o add m~terially to the life of both pinion and gear. This 
1s exemplified b~ the fact that &'ears ar_e running to-day in 
Youngstown which have been rn contrnuous operation in 
actual service for the past year. 

The method of control adopted embraces the series 
multiple combination of fields with variable resistance. 
On starting, two fields are in series with each other and 
with the whole resistance. As the speed increases the re­
sistance is gradually cut out, until when it is all cut out 
the fields are connected in parallel. The fields are par­
ticularly adapted to this method of control as they work 
far below magnetic saturation. 

The controlling device is placed on the platform 
where it occupies the space afforded by the forward bulge 
of the dasher. From the fact that only small amounts of 
the resi~tance are cut out at a time, and from the method 
of makrng connections there is practically no sparking, 
and the arc formed on the last contact is mechanically 
blown _out by an air blast formed by a small bellows oper­
~ted_ di_rectly by the c~ntact lever. The reversing switch 
is w1t~1~ the ~ontrollrng box, and is so arranged as to 
make 1t impossible to reverse while the current is on. 

All the details of the system have been carefully 
worked out, and each part is especially strong and 
durable. 

THE ~ontract for rebuilding the Newark & Orange 
Street Railway has been awarded to Wm. P. Craig, of 
East Orange. N. J., and is being pushed rapidly forward. 
T_he track wil~ consist of nine-inch girder rails, spiked 
direct to the ties, which are laid two feet six inches be­
~"'.een centers. Fish plates two feet long are used at the 
3ornts and fastened with eight one-inch bolts. 

Some European and American Methods Com pnrcd. 

nv G. I I ER BERT CONDICT. 

It has bee n a source of great wonderment to the 
writer that America n street ra il way managers should be 
so slow in a d opting the double deck car. While the horse 
furnished the o nly motive power, this slowness could be 
acco unted for by the fact tha t nothi ng in the shape of 
horseflesh co uld stand a ny increase in the burden already 
imposed upo n it. On English and Continental tramways 
where the limit o f load for a six teen foo t, d ouble deck car 
is fixed at forty -six or fort y-e ight passengers, and that 
limit usually strictly adhe red to, t he power requ ired to 
move the car is far below that necessary fo r a si ng le d eck 
car packed with weighty huma nity to th e very hand rails. 
Since the introduction of the almost unlimi ted power of 
the cable and of the electric motor, this reaso n fo r a dher­
ing to the old standard car d oes not ex ist. Certa inl y th e 
patrons of the street car lines would be benefited by hav­
ing the increased accommodations, a nd this pla n of ob­
taining the same without occupying greater stree t su r­
face, and also without increasing the number of cars, d oes 
seem most feasible. It would be most interesting to hear 
from the street railways in this country, which have tried 
the double decker, in regard to the advantages and disad­
vantages attendant on its use. 

Now, as to the system of limiting the load to the 
available seating capacity of the car. This subject has 
often been discussed, not only by the foreigner who visits 
these shores, but by the native who has been brought up 
in the midst of the much decried American system of 
"there's always room for one more.." Why do not the 
American municipal authorities compel the street rail­
ways to limit the number of passengers carried on their 
cars, is a question often asked. After some ex­
perience on both English and Continental street railways, 
the writer feels justified in saying that the average Ameri­
can public would not agree to any such restriction. That 
such a plan is the most comfortable for those who have 
seats, cannot be questioned an instant; but how about 
the poor unfortunate who, at a busy time, in inclement 
weather, is compelled to stand on a street corner for an 
indefinite period, watching car after car pass because all 
the seats are occupied? Isn't it better to stand in a car 
that is making progress toward the desired haven, than 
to stand on a wet, cold and exasperatingly stationary 
curbstone? It is not within the scope of this article to 
demonstrate that the oft repeated solution of the over­
crowding question, namely, that "street railways should 
be compelled to run enough cars during' rush' hours to 
carry the traffic," is no solution at all, in most cases. 

The Paris plan has its advantages over the English, 
especially for the women, as it places them on an eq ual 
footing with the men, in regard to obtaining seats. Small 
offices are placed on the corners at points of heaviest 
traffic. By application at any one of these offices a pros­
pective passenger may obtain a numbered ticket, entitling 
the holder, in regular turn, to board a passing conveyance 
of the company in which there may be a vacant seat. 
This is a decided improvement over the English system, 
as in the latter the women fare very badly when a heavy 
traffic is on, as the men jump on the vehicle before it has 
come to a stop and secure any vacant seats, leaving the 
fair sex to wait for a more favorable opportunity, which 
often means when there are no men desirous of obtaining 
seats. This, coupled with the fact that in t he most 
crowded streets the busses and trams are not all owed 
to stop, either to take on or let off passengers, except at 
certain designated points, compels the English woman to 
be more active than her American cousin, and it is not at 
all unusual to see a woman getting on or off a conveyance 
while the same is moving at quite a lively pace. 

THE Chicago Street Railway Co. has placed an addi­
tional order for motors with the Westinghouse Electric 
& Manufacturing Co., making a total of sixty-one motor 
cars and four 200 H. P. generators ordered. 
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The Exhibits. 

The exhibition of apparatus for street railways 
formed a notable feature of the Convention. At no pre­
vious meeting of the Association had there bee;1 shown 
such a varied and complete display of the devices and 
machinery designed for use by street railways, and the 
arrangements for exhibiting the apparatus were such as 
to facilitate a careful inspection. The exhibit demon­
strated the variety of equipment which manufacturing 
companies are co mpelled to supply, and illustrated by its 
completeness the progress that has been made by these 
concerns within the last fev.r years. The list of exhibitors 
is an extended one; for the number of inventors in this 
particular field is continually growing, and the multitude 
of specialties in certain lines is almost confusing. From 
the supply man's point of view the exhibit was entirely 
successful, for the greatest interest was shown in the 
varied display; and also from that of the street railway 
man, for none of them is so well informed that he could 
not extend his knowledge to advantage by inspecting 
the specialties and new machinery exhibited. 

The main exhibit was located in the Army and Navy 
Hall almost directly opposite the Hollenden Hotel, and 
in a temporary building adjoining. Temporary stands 
were built for apparatus directly in the rear of the hotel, 
and cars were exhibited on a temporary tracks. The East 
Cleveland Railroad Co., made a liberal provision for all 
those requirin!!" power. Current for the special cars and 
for all machinery in the exhibit halls was furnished from 
its power station. Following is a list of those who made 
exhibits: 

C. S. Van Nuis, of ·New York, exhibited his Fulmen lightning 
arrester. 

The Cleveland Frog & Crossing Co. showed frogs, crossovers, 
switche!i, etc. 

D. H. Carpenter, of Toronto, exhibited a case containing auto­
matic wrenches. 

The Osborn Manufacturing Co., of Cleveland, exhibited several 
of its wire brushes. 

John H. Graham & Co., of New York, showed two different styles 
of rotary alarm bells. 

Koelher & Roskoph of Cleveland, exhibited their automatic 
street railway switches. 

The Crescent Manufacturing Co., of Cleveland, exhibited a 
number of its specialties. 

The Kuhlman Co., of Cleveland, showed to the visitors some of 
its interior street car work. 

H. C. Burke, of Cleveland, exhibited a model of his patented 
underground trolley system. 

The Reliable Manufacturing Co., of Boston, exhibited some of 
its street railway appliances. 

The Foreman-Bassett-Hatch Co., of Cleveland, exhibited sam­
ples of street railway tickets. 

The United Tramway Sprinkler Co., of Louisville, Ky, exhibited 
one of its tramway sprinklers. 

John Kuehnle, of Detroit showed a line of trolley wheels for 
which special claims are made. 

The Crossley Car Brake Co., exhibited a model of its friction 
brake which attracted no little interest. 

The Partridge Carbon Co., of Sandusky, 0., showed a line of 
brushes designed for electric railway motors. 

Alfred G. Hathaway, of Cleveland, exhibited his transfer table, 
which is well known to all street railway men. 

The Campbell & Zell Co., of Baltimore, exhibited a handsome 
model of the Zell improved water tube boiler. 

The Hackney Hammer Co., of Cleveland, showed one of its 
lightest hammers operated by an electric motor. 

The Hartford Woven Wire Mattress Co., of Hartford, Conn., 
exhibited samples of its woven wire car seats. 

The Miller Chemical Engine Co., of Cleveland, made an exhibit 
comprising several Miller hand fire extinguishers. 

The H. M. Loud Sons Lumber Co., of Au Sable, Mich., made 
an exhibit of poles designed for street railway purposes. 

Horace A. Loomis, Hightstown, N. J., showed samples of the 
Jones adjustable metallic spring weather strip for street cars. 

Pierce & Miller, of New York, were represented by Mr. Miller, 
who described the merits of the McIntosh & Seymour engines. 

The Paige Car Wheel Co., of Cleveland. exhibited several of its 
steel tjred wheels desi~ned for use on electric and cable railways, 

The Burrowes Car Shade Co., of Portland, Me., exhibited 
samples of car shades. C. M. Fuller was in charge of the exhibit. 

The Charles Scott Spring Co., of Philadelphia, made a complete 
exhibit of its spiral and ell.iptic springs for horse, cable and electric 
cars. 

Joseph Fischer exhibited models of two forms of brake which 
he had invtnted, and showed patents for a new underground troLey 
system. 

The Siemens & Halske Co., of America, distributed to delegates 
photographs of its machinery designed for railway and lighting 
stations, 

The International Register Co., of Chicago, showed several of 
its po rtable registers. The company was represented by A. H. 
Englund. 

The Robinson Electric Truck & Supply Co. invited delegates 
to ride on the cars on the East Cleveland road, equipped with the 
Robinson truck. 

The Mehling Car Co., of Cleveland, made no exhibit in the hall, 
but its summer and winter car, No. 288, on the East Cleveland line, 
attracted much attention. 

The Automatic Cable Grip Release Co., of St. Louis, exhibited 
a model of its grip release which was examined with interest by all 
connected with cable roads. 

The Chapman Valve Co., of Boston, exhibited a full line of 
valves, which are familiar to engineers of electric power stations. 
Special forms of valves were also shown. 

The Toledo Electric Heating Co., of Toledo, 0., exhibited car 
heaters. As they were connected to the railway circuit in the Hall, 
visitors were able to examine them in actual operation. 

The American Electrical Works, of Providence, R. I., exhib­
ited a line of samples of wire designed for street railway use. Their 
merits were explained by P. C. Ackerman and W. A. Hathaway. 

The Eureka Tempered Copper Co., of North East, Pa., exhib­
ited a number of its specialties. There were shown commutator seg­
ments, trolley wheels, brushes, etc., made of pure tempered copper. 

R. A. Crawford, of Pittsburgh, gave a practical demonstration of 
the value of his guards for cars. The guard can be attached to any 
style of truck, and can be adjusted or taken off in a short space of 
time. 

The Q. & C. Co., of Chicago, exhibited a rail saw which was ex­
amined with great interest. The saw was operated by hand power. 
Photographs of other apparatus sold by the company decorated the 
booth. 

The Porter Tramway Swi.tch Co., of Cleveland, made an exten­
sive exhibit of its switches just ou tside of the exhibition hall and an­
nounced on a placard that these switches were used by all the Cleveland 
railroads. 

The McIntosh-Huntington Co., of Cleveland, which furnished 
the wire for the Woodland A venue & West Side Street Railroad Co., 
made a very complete exhibit showing wires, car trimmings and rail­
way supplies. 

The Aluminum Brass & Bronze Co., of Bridgeport, Conn., 
was represented by Gilbert M. Smith, of Chicago, who exhibited 
samples of silicon bronze trolley wire, for which many special advan­
tages are claimed. 

The Genett Air Brake Co., of Chicago, exhibited one of its air 
brakes which was attached to one of the Brill trucks. The brake was 
examined with great interest by many. The company was represented 
by D. Reid of Chicago. 

The New Process Rawhide Co., o f Syracuse, N. Y., displayed 
in its booth a line of rawhide pinions. One pinion shown had a record 
of 22,000 miles on the W est Bay City E lectric Railway, but scarcely 
any wear was perceptible. • 

The P. Wall Manufacturing Supply Co., Allegheny, Pa., exhib­
ited a full line of steel gongs, and their interests were carefully looked 
after by Mr. J. P. Wall, who received substantial appreciation of his 
exhibit in the shape of orders. 

The Bodifiel d Belting Co., of Cleveland, made an exhibit show­
ing a variety of sizes up to a sixty inch dynamo belt. Among the new 
belts were two designed for use on motors. These are made of a com­
bination of cotton and leather. 

The Forest City Electrical Works, of Geneva, 0., exhibited a 
line of switches and showed a slate switchboard completely equipped 
with devices of the Cleveland type. These consisted of ammeters, cir­
cuit breakers, fuse switches, etc. 

The Cleveland Electrical Manufacturing Co., exhibited several 
of the American Watchman's time detectors, of which it is the sole 
manufacturer. The instrument is designed to keep an exact record of 
the doings of the night watchman. 

The Billings & Spencer Co., of Hartford Conn., exhibited an 
assortment of Billings patent drop forged commutator bars, and a 
variety of tools made by the company. The bars and tools were neat­
ly arranged on an exhibition board. 

The W. H. H. Peck Co., of Cleveland, exhibited a line of samples 
of its electric railway anj mill supplies. Among the articles exhibited 
were, waterproof trolley cord, tan cord for bells and registers, rubber 
goods, leatheroid, vulcanized fibre , etc. 

The Wrought Iron Casting Co., of South Boston,Mass., exhibited 
specimens of their work in connection with the Hirt six wheel truck, 
the clamps, jaws and other wrought iron castings on the truck havin~ 
been made by the Wrou~ht Iron <;:astin~ Co, 
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The W . D. Graves Electrical & Manufacturing Co. , o f Cle ve­
land, had an exhibit which was scattered, but was interesting to s tree t 
railway men. The ex hibition hall was lighted by Graves' arc la mps, 
which were operated on the 500 volt railway drcuit. 

The Shultz Belting Co., of St. Louis, was represented by J. A . 
Ferguson, who exhibited samples of the company's link belt a nd ce le­
brated dynamo belt. H e also showed the Shultz patent leathe r pulley 
covering which has been recommended by so many power users. 

The Hill Clutch Works, of Cleveland, made an interesting 
exhibit of its specialties. These included one of the new Hill clutches, 
belt tighteners, couplings, shaft stands, etc, The machinery was se t 
as if to be operated, so that it could be examined to the best adva ntage. 

The Peckham Motor Truck & Wheel Co., of Kingston, N. Y., 
exhibited one of its No. 5 A trucks, constructed for e lectric railway 
service, Parts of the truck were shown in order they might be care­
fully inspected. Peckham's cushioned car wheels were a lso exhibited . 

The Lodge & Shipley Machine Tool Co., of Cincinnati, exhib­
ited one of its motor gear lathes, designed by William Lodge. It was 
constructed with a view of producing machine work of excellent qual­
!ty, with great rapidity, and its operation was watched with equ a l 
mterest. 

The Pittsburgh Steel Hollow Ware Co., of Pittsburgh, Pa., 
showed a line of rolled steel gongs. The company has perfected a 
process by which a steel gong is rolled of uniform size, thickness and 
hardness. The company guarantees to replace all gongs broken or 
cracked. 

The Stillman Light Railway Development Co., of Providence, 
R. I., exhibited a model of its track construction in which Trails and 
beveled stringers are employed. Economy a nd long life are claimed 
for the construction, Their new triple compound rail interested manv 
delegates. • 

The Taylor Electric Truck Co., of Troy, N. Y., exhibited its 
truck designed for use on electric railways. It is claimed that it is 
non-teetering, noiseless, easy riding, durable, a nd that it may be 
quickly disconnected from the car body. A complete model was also 
exhibited. 

Hooven, Owens & Rentschler Co., of Hamilton, 0., had headquar­
ters in which were shown photographs of the Hamilton-Corliss e ngines. 
What the company considered its real exhibit was to be found at the 
~levelan~ Electric Light Co., where two Hamilton-Corliss eng-ines are 
m operat10n, 

The Supply Manufacturing Co., of Pittsburgh, Pa., exhibited a 
number of commutators, which the company makes in all sizes for rail­
way and lighting machines. Their characteristics are beauty of finish, 
excellent material and accuracy in workmanship. The company also 
refills commutators. 

The Robinson Machine Co., of Altoona, Pa., was ably rep re­
sented by Mr. Albert Hay, president, who explained the special fea­
tures of the Robinson all-steel truck and entertained many of the 
delegates with a ride on the car equipped with his truck and which 
showed excellent results. 

Taylor, Goodhue & Ames, of Chicago, were represented by Mr. 
W~lliam Taylor. This firm has the Western agency of the Philadel­
ph1a trolley, Wagner motors for street railway circuits, the Columbia 
incandescent lamp and the Nutting arc lamp, both of which a re for 
use on street railway circuits. 

The Sheffield Car Co., of Three Rivers, Mich., exhibited the 
latest type of its truck. In this truck the equalizing of strains is 
effected by a side equalizing bar introduced upon one side of the truck 
thus. giving a three-point suspension to th e car body, resulting in easy 
motion even over a heavy track. 

1:'he Edison Manufacturing Co., of New York, exh ibited for - the 
first time two electrostatic voltmeters, one intended for a 500 volt a nd 
t~e other-for a r ,ooo volt circuit. These devices a re simpie in construc­
t10n and are not affected by magnetism. They are designed for use on 
both direct and alternating circuits. 

. The E. S. Gre~ley & Co._, of New York, made a unique exhibit, 
which attracted no httle attent10n. The special feature o f popular in­
terest ~as ~ miniature Statue of Liberl y, wh ose torch was represented 
by a tmy mcandescent lamp. The company showed resistance sets 
lamps and general electrical supplies. ' 

The Van Dorn Iron Works Co., of Cleveland, exhibited a num­
ber of its tubul~r steel poles. The joints of the poles are secured by 
Van Dorn lockmg steel keys, and are covered by a malleable iron ring 
shrunk on. The poles are painted inside and outside and all wood 
insulating parts are boiled in paraffine. ' 

. The C. & B. Man~facturing Co., of Troy, N. Y., exhibited a 
s1mp(e trolley fi~der which has been in successful use on the Troy & 
Lansmgburgh railway for several months. In connection with this 
e;-hibit was shown the Smith changeab!e signal light box in which the 
signal color can be changed as desired. 

The Morton Safety Heating Co., of Baltimore, made an ex­
hibi~ showin_g .its method of car heating. The system consists in 
storing heat m earthenware tubes. It is claimed that the apolication 
of steam for five minutes stores sufficient heat to keep the cars com­
fortable for two hours in zero weather. 

The Cushion Ca_r Wheel Co., of Indianapolis, was represented 
by P. F. Leach, of Chicago, the vice-president. The exhibit comprised 
the wheels under the special car of the General Electric Co. , which was 
mounted on a McGuire truck, and under a nickel-plated truck e~hibited 
by the McGuire Manufacturing Co., of Chicago, 

The Brownell C ar C o., made an exhibit in addition to its Accel­
erator car. In a boo th in th e exhibit hall were shown a trolley bridge 
and a model o f the Bro wne ll t ruck. The booth was ornamented with 
photographs o f Browne ll cars. T he company was represented by Mr. 
Brownell, B , F . Craw , C. W. Joslin, and F. A. Baier. 

The Mitchell-Brant Copper Co., of Erie, Pa., showed an ex­
tensive line of pure te m pert'd coppe r , designed for electrical purposes. 
A complete a ssortment of commutator bars which are made exactly 
to gauge , so that they a re ready for immedia te use. The company 
was re presented by T ho mas Brown and A. L. Daniels. 

The Star Headlight Co. exh ibi ted o ne of its new headlights, built 
with the idea of destingu ishing cars. The device was constructed to 
ca rry out the idea ad vanced a t the Saratoga convention of the New 
Y 01 k Sta te Street Ra ilway Associatio n , that the cars of different routes 
could be distingui shed by head lig hts showin g di ffere nt colors. 

The Pittsburgh Trolley Co. made a n exhibit which st reet rail­
way men found of marked interest. A. P. Ma nning, the re presentati ve 
of the company, expla ined the merits of the Duncan compression spring 
trolley, for which special cla ims a1 e made. The se lf-oili ng t rolley 
wheel introduced by thi s compa ny was a feature o f the exh ibi t. 

The Stirling Boiler Co., of Chicago, was represented by T. E, 
Bruce at the headquarters in the exhibi t ha ll. Mr. Degan of the 
Chicago office , was present a t the Conve nti on. In t he way of a n 
exhibit the Stirling Co. had much to show. In C le ve la nd the new 
boiler house of the Otis Steel Co . contains one of thei e boi lers. 

The Bradley General Electric Co., of C hicago , exhi bited a full 
sized model of its electric railwa y conduit. The constructi on of the 
conduit is somewhat similar to that built for cable service , but is less 
expensive. The construction is su ch that dirt, mud a nd water cannot 
enter into the section of the conduit in which the trolley wire is run. 

The John Stephenson Co., Limited, of New York, was repre­
sented by Messrs. D. W. Pugh and J. A. Tackaberry. Mr. Pugh dis­
tributed among his friends a very nice leather bound memo ra ndum 
book. On the back was printed a Stephenson elec tric car, and on the 
front the seal of the Association, making a handsome vest pocket 
souvenir. 

The Standard Railway Supply Co., of Chicago, exhibited two 
of its car stoves, which may be applied to any style of car without cut­
ting the seats. These points were particularly emphasized by Garson 
Myers, the manager of the company. The exhibit was so arranged 
that it was easy to demonstrate that no injury would be caused to 
cushions. 

The Washburn & Moen Manufacturing Co., of Worcester, 
Mass., exhibited some of the wires made by that company. Specimens 
were shown of sizes ranging from a magnet wire to the heaviest railway 
feeder cable ever made. There was also exhibited striking evidence of 
the fireproof qualities of the compa ny 's new wire , known as '' Sala­
amander." 

The Pennsylvania Steel Co., exhibited sections of its T rails 
rangi ng in sizes from 40 to roo lbs. Girder rails were exhibited, vary­
ing in height from 4Yz to ro ins. Switch pieces for T and girder rails 
were shown, as well as samples of special work. Th e representative 
of the company was John F. Ostrom. Ralph Lee Crump was in 
charge of the exhibit. 

The Esmond Street Rail Co., of New York, made an exten­
sive exhi bit showing the different styles of its novel and effecti•·e track 
construction. Visitors were especially interested in the statement that 
the rails were practically jointless requiring no fish pla tes a nd no bond­
ing when used for electri eal service. The novel Esmond rocker link 
truck was exhibited by a model. 

The Jewell Belting Co., of H :.. rtford, Conn,, made an exhibit of 
several belts, the largest of which, fo rty-eight in ches in width, is to be 
used by the Genera l Electric Co., in N ew York City. The regular 
dynamo belting and the railway dynamo belting were shown. The 
company was represented by Charles E. Newton, Secretary, C. L. 
Tolles and George W. Bancroft. 

The R. D. Nuttall Co., of Pittsburgh, made an extensive display 
of its street railway supplies. Particul.arly noti ceable was the Nuttall 
trolley, which is giving such general satisfaction on electric roads. A 
full line of the well known Groetzinger Dermaglutine pinions was dis­
played. Among the other specialties were overhead switches, gears 
for all systems, commutators, drills, etc. 

Mark & Sterling, of Cleveland, made an exhibit of their special 
devices for track equipment. They were arranged in a prominent po­
sition and attracted no little attention. The special joint devised by 
Mr. Mark was examined with special interest. The firm uses malleable 
iron in the production of its specialties, as it has been found to give 
the most satisfactory service under all conditions. 

Dorner & Dutton, of Cleveland, made their exhibit on an exten­
sive platform directly in the rear of the hotel. In all the firm exhibited 
five of its solid forged truck~, several of which were equipped with el­
liptical sp'rings. Short motors were mounted on two of the trucks, 
and a third carried Westinghouse motors. The firm showed a full line 
of track cleaners, gears, jcurnal boxes, wheels and transfer tables. 

The Walker Manufacturing Co., of Cleveland, had a booth at the 
entrance of the convention hall. Photographs of the several departments 
of the works and of some of the p :mde rous machinery constructed there 
were shown. Models of gear drive and rope drive cable machinery and 
block patterns for machine moulded gears were exhibited. In a booth 
in the exhibit hall a second display somewhat similar in character was 
made. 

The National Fare Box Manufacturing Co., of Chicago, ex­
hibited its new aluminum fare box. F. H. Roesch!aub, the manager, 
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explained its working, and showed the impossibility of abstracting 
fares once deposited. The lightness and manifest ad van tag-es of the 
new box interested many attendants. Mr. Roeschlaub also exhibited a 
new device for repairing bell cords, that will soon be put on the 
marked. 

The Lima Register Co., of Lima, 0., exhibited one of its station­
ary registers, which is now used by seventy street railroad companies. 
It is giving satisfaction, as it is durable, not likely to get out of order, 
and is safe from the manipulation of dishonest conductors. The com­
pany's business has increased so rapidly of late that it has been obliged 
to eq11ip a brass foundry which will turn out work entirely for the 
registers. 

The H. W. Johns Manufacturing Co., of New York, made a 
complete exhibit, showing insulators of every form used by street rail­
way companies. The goods made of Vukabeston and moulded mica 
cover all requirements for electrical insulation. They are made under 
enormous pressure and are very dense. Street railway men who appre­
ciate the value ot good insulating material found the booth of great 
interest. 

The Electrical Supply Co., of Chicago, showed samples of its new 
overhead line material. Some of the new devices are novel in con­
struction, and show that the company has a proper appreciation of what 
is needed by the railway companies. The new pull-over brackets, the 
strain insulators and hangers were examined with especial interest. 
The company showed me one of the Carpenter electric heaters which 
it is introducing. 

The Barnes Brake Co., of Cleveland, showed a model of its fric­
tion brake for cable and electric roads. The brake is simple, consisting 
of only twelve parts, none of which is complex or delicate In mechanism. 
It is durable, as the only wearing part is a leather washer that will last 
six months, it is stated, and can be replaced in a few moments at trifling 
cost. The brake is exceedingly effective and by its use the car is kept 
at all times under control. 

Charles A. Schieren & Co .. of New York, made an exhibition 
which attracted general attention. Its most prominent feature was a 
three ply belt, 116 ft. in length, seventy-two inches wide and weigh­
ing 2,200 lbs. The belt was made for the Brooklyn City Railroad 
Co., and will transmit I ,600 H. P. from engine to generator. The firm 
showed several smaller belts, and photographs of its belts now used in 
electric rail way power stations. 

Edward C. White, of New York, intended rn make an exhibit of 
the West End radial and West End short trucks manufactured by him 
and adopted on the West End Street Railway of Boston. The trucks 
forwarded did not arrive in time for the Convention owing to some 
delay in transit, causing much disappointment to Mr. "White as well as 
to a number of delegates who had become interested in this new de­
sign of truck from descriptions given of it. 

The Meaker Manufacturing Co., cf Chicago, exhibited samples 
of its street car registers in both the portable and stationary form. 
These registers are so well known to street railway men throughout 
the country that no description of them is required here. They have 
been adopted by I 50 companies. One of the new combination registers 
was shown, which combines an additional check on the collection of 
fares with less labor than under the old system. 

The Reliance Gauge Co., of Cleveland showed in its exhibit a 
large number of the Reliance safety water columns, including several 
finished in brass with heavy trimmings. A number of floats was ex­
hibited, ranging in size from twelve inches in diameter to two and a half 
inches in diameter. The booth was decorated with photographs, the 
most interesting of which was one of the boiler room of the East 
Cleveland Railroad Co., where fourteen Reliance water columns are 
used. 

The Dewey Electric Heating Co., of Syracuse, N. Y., made an 
exceedingly interesting exhibit of heaters intended for street cars and 
for office use. The car heater is 26 ins. long, 2 ins. wide and 10Yzins. 
in height. It is made of cast iron, japan finished and weighs about 
15 lbs. On an ordinary car a heater takes three amperes on a 500 

volt circuit. Four heaters are ordinarily used for heating a car. 
They are placed under the seats, and distribute the h<"at equally through­
out the car. 

The Brightman Stoker Co., of Cleveland, made an exhibit of 
one of its mechanical stokers which was examined critically by those 
interested in power stations. Motive power was supplied by an elec­
tric motor. The advantages attending the application of the stoker 
were manifest. Economy in fuel is one of the important considera­
tions of the power Ufer, and this stoker is found to contribute greatly 
to this end. The device is simple in construction, and can be applied 
to any boiler. 

J.M. Jones' Sons, of West Troy, made no exhibit of street cars, 
for the reason that a number are in operation and giving great satisfac­
tion in Cleveland, so that all delegates had an opportunity to inspect 
them under working conditions. Two novelties were shown by the 
company. The most interesting was the auger feed sand box, the 
operation of which is simple and effective. It was regarded by visitors 
as a great improvement. A new style of platform alarm was also 
exhibited, and photographs of Jones cars were distributed. 

The Fulton Foundry Co., of Cleveland, exhibited two trucks of 
its latest type. These were equipped with double tread wheels, elliptic 
springs and were connected by Robison draw bars. Attached to the 
frames were Lyons brush holders. The Haycox patent brake shoes 
with interchangeable slippers formed part of the equipment. The 
Haycox door fastener was shown, and the firm exhibited samples 
of its switches, turnouts and crossovers. An interesting model in the 
exhibit was that of the Robison patent wrecking truck. 

The Technic Electric Works, of Philadelphia, exhibited the 
Philadelphia trolley which has been designed to meet the requirements 
of the electrical railway superintendent. It is simple, being made of 
nine parts, and it is stated that it can be dismantled in seven seconds 
and assembled in twenty-two seconds without a wrench. There is no 
nut, bolt, screw or washer in its construction, and no chains, coil springs 
or similar parts. No oil or grease is required. The design is substan­
tial but still light. The parts are interlocking and interchangeable. 
It is pivoted and free to turn, besides having a side motion. 

William Wharton, Jr., & Co., of Philadelphia, made an exten­
sive exhibit of rails, general track construction and special work. 
Girder rails were exhibited spiked to ties with brace plates and tie plates. 
The construction of composite and integral styles of switches were 
sho-:vn, and the process of making this spe~ial "'.ork was illustrated by 
castmgs brought from the foundry. Saussy s spring tongue switch was 
shown, and many of the well known specialties of the firm, and sec­
tions of the variou5 sizes of T and girder rails were exhibited. 

The Massachussetts Car Co., of Boston, made an exhibit which 
illustrated the principle of its new combination car. The section of a 
car was transformed speedily from an open to a closed car. The car is 
equipped with a balanced roller blind, which can be raised or lowered, 
if desired. A person when riding in the car when it is open can lower 
the shade if it rains slightly. Protection is afforded and the air is not 
excluded. As an additional protection,one half the opening may be closed 
by a window and if that is not sufficient the window can be entirelv closed. 

The W. Bingham Co., of Cleveland, exhibited a line of t~ols, car 
trimmings and railway supplies. In charge of the exhibit was C. E. M. 
Young. In connection with the exhibit was that of the Cleveland Motor 
Lift Co., which showed one of its hydraulic jacks. This appliance has 
been in use in a number of street railway r<'pair shops and has been 
found extremely useful in lifting street railway cars. It is in use in the 
shops of the East Cleveland Railroad Co.; in fact the machine was de­
signed to supply the need which that company found for a device of 
this kind. In the exhibit hall the jack was employed for lifting a heavy 
load of lead. 

The Carpenter Enamel Rheostat Co., of Bridgeport, Conn., 
made an exhibit of its specialties. The principle of the new rheostat 
consists in the conduction and dissipation of heat by holding a resist­
ance wire in close relation to a metal plate so that the heat generated 
in it by the passage of a current is rapidly conducted to the plate which 
becomes the radiating surface. This is accomplished by the use of an 
enamel which permanently attaches the wire to, but insulates it from, the 
radiating surface plate and which also completely surrounds and pro­
tects the wire from chemical action. 

The St. Louis Register Co. showed a number of its new regis­
ters, which have just been placed on the market. The manager of the 
company, E. F. Wickham, explained the merits of the new register. 
It is simple in construction, and has few parts, and is not liable to get 
out of order. The mechanism is all worked by the movement of one 
shaft. The totalizer bell and indicator are all geared together, and 
one movement works them all. It totalizes 99,999, and is furnished 
either with or without a hood for the totalizer. It has a detent attach­
ment on the ringing device, which makes it impossible for a conductor 
to snap the rope without ringing the bell. 

The Ford-Washburn Storelectro Co., of Cleveland, interested 
visitors in its storage battery car which was run over the different 
street railway lines of the city. Visitors were afforded everv facility for 
examining the car and its batteries on the several trips, and beyond all 
question they were both pleased and surprised to note the speed, and 
the ease with which the car was conaolled. Many of those attending the 
Convention regarded the car as the feature of chief interest. In the 
exhibition hall the company showed several of its stationary motors 
adopted for use on street rail way circuits. An exhibit of unusual inter­
est was a test of the storage batteries, which was frequently made. 
The test comprised a direct short circuiting of the cells. 

The Duplex Street Railway Co., made a complete exhibit which 
illustrated very thoroughly the general and special construction of the 
company. The exhibit consisted mainly of two 30 ft. sections of track 
one of 66 lb. center bearing rail and the other of 75 lb. 5 in. head rail. 
There was shown a tongue switch and mate, frog, section of curve, and 
sections of the several styles of rail. The frog was examined with par-' 
ticular interest, owing to the fact that it is exceedingly well supported 
and that the point may be replaced and practically a new frog pro­
duced at the cost of IO ft. of rail and the machine work necessary for 
cutting it. The company showed a series of photographs il!ustrat:ng 
the Duplex track work in different stages of construuion. 

The Johnson Co., of Johnstown, made an extensive exhibit illus­
trating the various styles and weights of rails, and some samples of 
special work. Among the latter was a railroad crossing electrically 
welded ; a welded three-way curve weighing 3,200 lbs., tongue switch 
and mate. A rail built up of four sections electrically welded was a 
noticeable feature of the exhibit. Samples of special devices including 
the standard suspended girder joint were shown. The temporary track 
on Bond Street, on which the special cars were run to the Convention 
headquarters was properly a part of the Johnson Co.'s exhibit. The 
following representatives were present: Daniel Coolidge, Johnstown ; 
Major H. C. Evans, New York; W. E. Boughton, Philadelphia; 
W. B. Kingston, Atlanta, Ga., and 0. C. Evans, Cincinnati. 

The New York Car Wheel Works, of Buffalo, N. Y., exhib­
ited their "machined" car wheels. The system of comparative tests 
used by this company fixes positively the conditions of chill and 
strength in each wheel. The machining process which the wheels un­
dergo after leaving the foundry consists of boring out, grinding true to 
center, and balancing. The result of this thorough system is shown 



NOVEMBER, 1892. THE STREET RAILWAY JOURNAL. 
·--•-·- ====================::::;::=====================================-== 

by the average mileage of the machined wheels fa r exceeding that o f 
the ordinary wheels , which a re put in se rvice in the same condition in 
which they come from the foundry . Be ing ma<le mechanically per­
fect, less powe r is required to ope ra te a car equipped with them, a nd 
the wear and tear on track a nd equipment is reduced to a minimum. 
Th~ company was represented by Ro bert J. Mercur, Buffa lo, a nd J. R. 
Ellicott New York. 

The McGuire Manufacturing Co., of Chicago , exhibited several 
trucks. most of which were in use , a nd the exhibit was the mo re d esir­
able on this account. In the exhibit of the G ene ral Electric Co. was 
placed a nickeled truck of the 19 F type. In the Sperry E lectric 
Railway Co. 's exhibit was shown a second truck of the same type. The 
General Electric Co.'s special car, which was built by th e Ne wbury­
port Car Co., was mounted on two McGuire maximum traction truck s , 
and equipped with Thomson-Houston motors. The Thomson-Houston 
special vestibule car, built by the Gilbert Co., was mounted o n a 
McGuire truck of the latest d esign. The Sperry Electric Railway Co.'s 
car, built by the Pullman Co., for use at Youngstown, 0., was also 
carried by a McGuire truck. The company was represented by J. A . 
Hanna, M. P. Hubbard and D. B. Dean. 

The Johnson Electric Co., of Cleveland, made a very extensive 
exhibit of the electric material made in its shops. The exhibit included 
iron and steel gears designed for all systems, rawhide pinions, the 
Harris trolley wheel, which has a wonderful record for length of ser­
vice, and trolley poles. The company does an extensive repair work, 
and to illustrate this department several refilled commutators were 
shown, which were in all respects as good as new. The company 
showed a line of fixtures which was examined with great interest. The 
company is managed by A. L. Johnson and Samuel Harris, of the 
Brooklyn Street Railroad Co., two practical street railway men, and 
the results of their extended experience in the details of electric rail­
ways are embodied in the apparatus manufactured by the company. 
Jilson J. Coleman was in charge of the exhibit. 

The Rochester Car Wheel Works made a handsome exhibit of 
wheels and axles. They sent six motor axles of various diameters, 
from 3;:{ ins. to 3¾' ins., turned for different oil boxes, and filled with 
different patterns of wheels. Also eleven loose wheels, mounted on 
stands, and ranging in weight from 130 lbs. up to 500 lbs., and 
in diameter from 22 ins. to 36 ins., which included '' Wharton" wheels, 
reverse dish for narrow gauge roads, and illustrated other details of 
size, weight, pattern, tread and flange. A Barr contracting chill was 
also shown, and there were several fractures from various wheels, dis­
playing the chill. Another feature of the exhibit, and one entirely 
novel, was a 30 in. motor wheel broken in pieces at and between the 
spokes. and secured to a disk of wood in such a way as to show the 
metal in the spokes and the depth and regularity of chill all around 
the rim-a point in which the user of wheels is materially interested. 

The Sperry Electric Railway Co., of New York, exhibited for 
the first time its railway system. The practical workings of the motor 
were shown to the attendants who gathered in numbers about this ex­
hibit: The motor is a forty horse power, single reduction machine, 
and 1s geared to both axles, so that the best tractive effects it is 
claimed, are secured. The machine is flexibly connected and i; elas­
tically supported. Those interested had a chance to make a careful in­
spection of the m'ichine, as all parts were visible, and were also given 
an opportunity to see the motor in actual service. A Pullman car, 
mounted on a McGuire truck, and equipped with a Sperry motor, was 
operated on the street car system, starting from the special track on 
Bond Street. The car carried large numbers of passengers, who were 
highly pleased with the system. The car is to go to Youngstown, 0., 
where the Sperry system has been in successful operation for a consid­
erable time. The company was represented by H. P. Barr, of New 
York, and C. A. Pratt, of Chicago. 

The Railway Equipment Co., of Chicago, made an exhibit which 
was located in one of the most prominent points in the hall. The dis­
play of its specialties attracted general attention. The most prominent 
!eature was the Ahearn electric heater, which the company is introduc­
rng. The heater was used last winter in Ottawa and proved highly 
successful. The device was connected on the circuit, and raised the 
temp7ratu~e very decidedly in the vicinity of the booth. The company 
exh1b1ted Its new line material which has been received with such 
favor by street railroad companies. Special material made for the At­
lantic Avenue Railway, Brooklyn, N. Y., was shown. The devices 
were neat, and attracted no little attention. A line of carbon motor 
brushes was shown. The headquarters of the company, on the parlor 
floor at the Hollenden, were attractively decorated by flowers and 
potted plants. A handsome ornament in the room was a cluster of 
colored lamps atranged to form the letters" R. W. E." W. R. Mason 
the _P~eshlent, and W. L. Adams, the secretary, were present. Th; 
exh1b1t w:i.s in charge of J. F. Macartney, the Buffalo agent, and Mr. 
Rowe, the Boston representative. 

The J. G. Brill Co., of Philadelphia, had an exhibit of peculiar 
interest to visitors, The cars to be used on the Woodland Avenue & 
West Side Street Railroad were shown for the first time. In front 
of the exhibit hall was located one of these new cars which are twen­
ty-one feet long, and thirty feet over all. It was mounted on a No. 21 
truck of the latest pattern. Near by was shown the solid frame of one 
of the trucks of this type. There was also exhibited a Eureka maxi­
mum traction truck with solid frame. In the exhibit of the General 
Electric Co. was a Brill No. 21 truck, equipped with two waterproof 
motors. In a booth in the upper hall were shown handsome models 
of the several styles of Brill trucks. Ten of the forty Brill cars built 
for the Woodland Avenue & West Side Street Railroad Co. were 
operated on the lines of the company for the first time. The cars are 
exceedingly handsome, and made a splendid showing. They were 
equipped with Westinghouse motors, and were operated as successfully 

as if they had been in use for weeks. The headquarters of the com­
pany were located in one of the parlors , and were elaborately decorated 
with fl owers and plan ts. The company was represented by G. M. Brill. 
president ; W, ll. H eulings, l'ayson A. Andrews, Chicago; Samuel 
Curve n a nd F. C. Randall. 

The Westinghouse Electric & M anufacturing Co., of Pitts­
burg h, obtained a large floo r space at the entrance of the Army and 
Navy I l a ll, a nd its exhi bit , while it immediately attracted the attention 
of every visito r who came, was in a position to show off to an excellent 
advantag e. Alexander J . Wurts, the well known e lectrical engineer of 
lightning arreste r fame a nd th e d iscoverer of non-arcing metals, divid­
ed the ho nor of enterta ini ng the visitors with Mr. A. Franz. Imme­
diate ly upon the left on ent e ring the hall , a Dorn er & Dutton truck, 
equipped with tw o Westinghouse si ngle reducti on moto rs, was noticed. 
The equipment was co mplete in all its detail s. It afforded an excellent 
opportunity for inspecting the construction of the motor , a nd it showed 
a t th e same time the facility with wh ich the apparatus can be handled 
when on the truck , as well as the accessibili ty of the different parts, 
commutator, brushes , a rmature , etc. At o ne end of the truck a plat­
form had been erected up on which the new series mu lti ple con trolli ng 
device was noticeable, This exhibit a ttracted a great deal of a ttention. 
However, one of the most interesting exh ibits o f the W esting house 
company, and perhaps the one which attracted the most gene ral 
attention, was the 150 H. p. railroad g enerato r. This generato r had all 
the awi.chments of wires just as if installed in a power house in actual 
operation. It was co nnected with th e current line of the East Cleve­
land Railroad Co., and was operated as a motor. The smoo thness 
of its running, the absence of sparking at the brushes, and the ~en­
eral appearance of the apparatus , in d esign and thorough workman­
ship, were the subjects of general remark. The Westinghouse exhibit 
also included a switchboard with voltmeters, ammeters, resistance box, 
automatic cut-outs, circuit breakers, and lightning arresters. In addi­
tion to the switchboard, there was shown a single reduction motor 
elevated on a special platform. This motor was taken apart in order 
to give the visitors an idea of all the details of this apparatus. On two 
large tables were spread out all the details connected with the Westing­
house system of electric railways, and they claimed a great deal of atten­
tion. The company also afforded a good opportunity to the guests of the 
Convention of seeing its system in practical operation. This was on the 
Woodland Avenue & West Side Railway Co.'s cars, which have only 
recently been equipped. The cars were built by the J. G. Brill Co., 
and are painted in a handsome green color. As many of the 
cars as were ready were taken out and were kept busy in carrying the 
guests over the city. In spite of the fact that cars and equipments 
were quite new, their operation was generally pronounced to be per­
fect. The motors ran smoothly, noiselessly, and they responded to the 
guiding hands of the motormen as if they had been running for a 
week at least. The Westinghouse company was well represented at 
the Convention hy the following gentlemen : Lemuel Bannister, vice­
president and general manager; W. C. Clark, general agent and assist­
ant treasurer; Albert Schmidt, superintendent ; E. H. Heinrichs, ad­
vertising agent ; A. J. Wurts, electrical engineer ; H. McL. Harding, 
W. F. Zimmermann, New York; A. C. Bragg, Philadelphia; R. S. 
Brown, Boston; S. A. Stewart, Chicago; A. T. McCarthy, J. A. 
Rutherford, T. W. F. Gray, J. L. Ludwig, Pittsburgh ; W. J. Ling­
more, assistant purchasing agent; E. F. Lamme, R. J. Davis, Pitts­
burgh. 

The General Electric Co. made an exhibit which was superior to 
those which were made in the old days of the Edison and Thomson­
Houston companies. The General Electric Co. is now enabled 
to show what is considered best in modern systems by the combined 
talent of the two former rivals. The exhibit, which was in every 
way worthy of the company, was arranged in such a manner that an 
excellent idea of the entire railway system could be gained without 
any effort on the part of the visitor to locate the various devices. On 
a Brill truck two W. P., single reduction motors were mounted, and 
the visitor was struck with the lightness, compactness and ease of 
adaptation of the machines. A W. P. 50 motor was exhibited, with 
the hollow field and field coil thrown back, so that the interior parts 
could be readily inspected. The S. R. F. 30 mocor and the familiar 
standard S. R. G. were also shown. An Edison No. 14 was exhibited 
in the center of the exhibit. Street railway men were particularly in­
terested in a new gear press for applying and removing the gear wheels 
from motors. This device is adapted for use with all styles of motors. 
The new series parallel car controller was a noticeable feature, as its 
use greatly increases the economy of operating cars. 

Arranged on a long, sloping board was a full line of new overhead 
parts. They had been carefully plated and polished, and made a 
splendid showing. Near by was shown a collecti on of the ancient 
appliar • ..: 0 s of six years ago. The contrast illustrated in a very striking 
manner the rapid development of electric railway apparatus. Another 
interesting exhibit was a station switchboard, equipped with automatic 
circuit breaker and current indicator of the latest type. Near by were 
several Thomson wattmeters shown in operation, so that their action 
and method of recording could be seen. 

Small electric lamps outlined the name of the company in different 
points about the exhibit, and in the center was an American eagle 
perched on a shield formed of small incandescent lamps of the national 
colors. A new railway lamp was also exhibited in which the filament 
was coiled in the form of a spiral. 

The General Electric Co. operated two handsome cars over the 
lines of the East Cleveland Railroad Co. One was a special vestibuled 
car upholstered in brown plush and provided with easy chairs. The 
car was equipped with two W. P. 30 motors. The second car was 
forty feet in length, mounted on a double truck, and equipped with two 
W. P. 50 motors. The floor was removable so that passengers could 
watch the operation of the motors. Measuring instruments of the 
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\Veston type were placed on each car so that it was possible to note at 
all times the amount of power required by the motors. 

The headquarters of the company at the Hollenden Hotel were 
most tastefully decorated with ferns, potted plants and flowers, and the 
walls were hung with photographs of various installations of the Gen­
eral Electric Co. Mr. W. J. Clarke, the general agent of the railway 
department, in whose hands the entire management of the General 
Electric Co. 's exhibit was placed, acted as host, and his geniality ana 
cordial greeting won for him the good will of every visitor. Mr. Clarke 
was ably seconded in his efforts by Mr. Elmer P. Morris of the railway 
supply department, Mr. G. K. Wheeler, a!!liistant manager of the Chi­
cago railway department; Mr. F. J. Clarke, manager at Washington; 
Mr. H. H. Harrison, Mr. C. S. Rusling, Mr. I. Silverman, Mr. W. A. 
S tern, and a thoroughly competent staff of General Electric Co. men. 
The representatives of the company at the Convention were: 0. T . 
Crosby, general manager rail way department, Boston, Mass.; W. J. 
Clarke general agent railway department, New York; G. K. Wheeler, 
assistant manager railway department, Chicago, Ill.; Paul T. Brady, 
general manager Central Thomson-Houston company, Cincinnati, 0.; 
F. IL Clarke, district manager General Electric Co.,Washington, D.C.; 
C. S. Rusling, general manager railway department, Cincinnati, 0.; 
W. H. Knight, chief engineer railway department, Boston, Mass.; 
E. W. Rice, superintendent, Lynn, Mass.; Theo. Stebbins, superintend­
ent construction, railway department, Boston, Mass.; Arthur W. Jones, 
assistant manager Thomson-Houston International company, New 
York; A. A. Glasier, manager Industrial Improvement Co., Boston; 
Caryl D. Haskins, manager meter department, Boston, Mass.; John 
McGhie. manager advertising department, New York; Geo. W. Mans­
field, special agent, Boston, Mass.; E. G. Waters, general manager, 
Pittsburgh, Pa.; W. A. Stern, manager railway department. Philadel­
phia, Pa.; H. H. Harrison, supply agent, New York; C. E. Hart, 
supply agent, Ci ncinnati, 0.; A. H. Lewis, special agent railway de­
partment, New York; T. H. Feary, state agent, Syracuse, N. Y.; R. J. 
Randolph, special agent, Cincinnati, 0., F. H. Strieby, superintendent 
construction, Cincinnati, 0.; C. T. Hamilton, special agent, Pittsburgh, 
Pa.; F. E. Jackson, representative lamp department, Harrison, N. J.; 
F. E. Allen, agent, St. Louis, Mo.; S. P. Wells, agent, St. Paul, Minn.; 
C. R. Stearn, superintendent construction; Percy Hodges, manager 
shipping department, Boston, Mass.; T. F. Mullaney, electrical engi­
neer, Boston, Mass.; M. H. Hamilton, private secretary, New York; 
J. A. Kimball, electrical engineer, Boston, Mass.; W. S. Elliott , agent 
railway department, Boston, Mass.; Mr. Ewing, agent snow sweeper 
department, Boston, Mass.; F. H. Bostwick, agent, Cleveland, 0.; 
B. M. Barr, agent, Cleveland, 0.; F. Houghton, agent, Cleveland, 0.; 
G. H. Stout, agent, Cincinnati, 0.; E. P. Sharp, electrical engineer, 
Boston, Mass.; \V. P. Potter, electrical engineer, Boston, Mass.; G. 
H . Alton, superintendent meter department, Boston, Mass.; Mr. 
Woolsey, electrical engineer, Boston, Mass.; R. E. Hood, electrical 
engineer, Boston, Mass.: Geo. M. Haske Ii, electrical engineer, Bos­
ton, Mass.; F. J. Reynolds, railway expert, Cincinnati, 0. 

The S h ort E lectric Railway Co., had made every preparation 
for the e n tertainment, reception and even instruction of delegates and 
attendants at the Convention. The company felt that an especial 
obligation rested upon it as a local corporation. It certainly discharged 
its obligations in the most liberal manner. The company dispensed a 
most lavish hospitality and every attendant at the Convent ion is 
indebted to it for its untiring efforts to promote the success of the 
meeting. To summarize what the company exhibited is contemplated 
here, and only a comparatively brief reference can be made. Where­
ever he went the delegate found Short apparatus of one kind or another. 
The company decided that a special track on Bond Street which adjoi ns 
the Hollenden Hotel on the west would afford unusually good facilities 
for exhibiting electric cars. The Johnson Co. agreed to furnish 
rails leading to the tracks of the East Cleveland Railroad Co., which ex­
pressed its willingness to supply the power necessary for operating the 
cars. Permission was obtained from the City Counci l for laying the t rack, 
but the franchise did not permit the Short company to begin the track 
laying until seven o'clock on the evening on which the Association 
convened. Promptly at that hour work was commenced. The rails , 
which are of the Johnson Co.'s latest pattern, with elect rically 
welded chairs, were laid on ties resting on the granite blocks. The wor k 
was prosecuted in spite of a drenching rain, and cars were operated on 
the following day. The Short company equipped with motors five cars 
which made trips, starting from the hotel doors. These were, fi rst, the 
private car, built by the Gilbert company, mounted on an Anger truck ; 
Accelerator car, constructed by the Brownell Car Co., mounted on 
a Brownell truck ; East Cleveland car, mounted on a Fulton Foundry 
truck; Lamokin car, mounted on a Robinson all-steel truck. These 
we1e equipped with two single reduction motors, with the exception 
of the Lamokin car, which is operated by a twenty horse power, si ngle 
reduction motor. The fifth car was built by the St. Louis Car Co. 
especially forthe Short company. It is mounted on a truck designed by 
Professor Short. Each pair of wheels is contained in a separate 
channel bar frame supporting the boxes and springs. The frames are 
connected by a single spring steel bar in the center. The bar allows 
the two axles to spring lo a curve, and thus prevents the grinding of 
the wheel flanges. The result is practically the same as if the truck were 
radial. The car is equipped with two of the new Short gearless , six 
pole motors, which have just been introduced, and are controlled by the 
new series multiple switches of the Short company. These cars were 
inspected continually by street rail way men who accompanied the 
cars on their periodic trips. 

Short apparatus was to be seen in several different parts of the 
exhibit department. In the temporary building was installed a 175 
K. w., railway generator, which was operated as a motor . I t was 
belted to an incandescent and an arc machine. The fo r mer dy namo 
furnished the current for all the incandescent lamps used throughout 

the exhibition hall. In t he main exhi biti on ha ll the Short Electric 
company occupied the space on the s tage, and immediately in front of 
it. Very p retty elec tric effects we re produced by lamps furnished by 
the Swan Lamp Co. Over the s tage the wo rds •·Short Electric Rail­
way Co." were spelled out in incandesce nt la mps. At the back of the 
stage was the word "Gearless." in huge lett e rs fo rmed by incandescent 
lamps. The exhibit was arranged pa rti cula rly to illustrate the devel­
opment of the gearless mo to r. O n the left o f the stage was the first 
machine of t his kind constructed by Professor Short. It was not a 
commercial mach ine, and was not designed as such, but was con­
structed to prove tha t a mach ine could be buil t in which the armature 
speed was not too g reat to be communica ted to the car axlf's. The 
next machine was the fam ilia r type of 1891 , which was exhibited at 
the Pittsburgh Conve ntion. This machine , as well as its predecessor, 
required 36 in. wheels. The nex t machine, with a 23 in. armature, 
was shown. With this moto r a 33 in. wheel could be used. The last 
in the se ries was the s ix-pole gearl ess motor which has just been intro­
duced, a nd with which 30 in. whee ls ca n be employed. This machine 
embodies in its cons t ruc tio n all the ex pe rience which the inventor has 
gained in the prev ious moto rs , and was the chief el ectrical feature of 
the exhibit. In every respect , including the mat ter of appearance, it 
is far superior to i ts p redecessors. T ests made in the presence of 
street railway men a t the Conventio n proved beyond all question that 
the great trouble w ith a gearless motor-t aking an excessive amount 
of current on staning-had been overcome. It operates fully as well 
as the single reductio n machine. O n the wa ll we re two curves, drawn 
on a large scale, re presenting g raphically the tests made of the 
former type and the p resent gearless. The latter has an efficiency of 
85 pe r cent., this fi gu re fa lling to 75 per ce nt. as a minimum with the 
decrease of the load. Curves were a lso sho wn of tests of the twenty 
horse power a nd thi rty h orse p ower single reduction motors. The 
method of wind ing th t! gearless m otor was illustrated by an actual ex­
hibition of the wor k. O n the stage were placed single reduction and 
gearless motors, with the fram es opened to facilitate inspection. On 
tables were arranged su ch pa rts o f the machines as could not readily 
be seen. The sta ge was o rna mented by flowers and aquaria in 
which floated t in y s wa ns carrying miniature incandescent lamps. The 
exhibit was p lan ned and unde r the supervision of C. F. Uebelacker, of 
the Short company, assis ted by Messrs. Culve r a nd Nicholson. 

The headquarters of the Short company at the Hollenden were 
located in one o f th e la rgest pa rlo rs which was handsomely dec­
orated with flowers. The wa lls were hung with photographs of Short 
apparatus, and of rai lways o n which Short motors are operated. On 
tables about the room we re bound vo lumes containing prints and photo­
graphs of apparatus. One of the orna ments in the room was a large 
swan significant o f the Swan Lamp Co., carrying a large incan­
descent lamp. One inte resting no ve lty was a huge block of ice in the 
center of which t hree incandesce nt la mps were burning. The repre­
sen tatives o f the Short com pany present a t the Convention were J. 
Potter, president ; Prof. S. H . Short; William Hazelton, 3d., assistant 
general manager; Frank A. Roge rs and C. C. Curtiss, special repre­
sentatives ; John E. R ida ll, P ittsburgh; W. S. Atchinson, Atlanta ; 
E. J. Wessels, New York ; F. R. Ford, Chicago; F. A. Scheffler, 
superintendent of the works. 

The Car Exhibit. 
The car manufacturers exhibited cars on the special track on Bond 

Street as follows : The S t. Louis Ca r Co. built the car equipped with 
Short gearless moto rs. It was ha ndsomely fitted up in all respects. It 
was m ou nted o n a S ho rt truck constructed by Dorner & Dutton, of 
Cleveland. Westo n d irect r ead ing voltmeters and ammeters were 
located on a shelf on the plat fo rm. The Gilbert Car Manufacturing" 
Co. constructed t he Short co mpany's private car, which was handsome­
ly decorated and p rovided with easy chairs for passengers. It is 
mounted on a n Ange r truck. Pullma n's Palace Car Co. constructed 
the car, wh ich was o perated by a S perry forty h o rse power motor, and 
which will be sent to You ngstown, O. The McGuire pressed steel 
truck was used. The Ge nera l E lectric Co.'s ex hibition car was built 
by the Ne wburyport Car Co., a nd was mounted on a McGuire truck. 
Weston m easuring instruments were located inside the car. The Gen, 
era! Elec tric Co. 's special ca r was built by the Gilbert Car Manufactur­
ing Co., and was mounted o n McGuire trucks. It was handsomely 
furn ished, and easy cha irs ha ndso mely upholste red were provided for 
passenge rs. T he Lamokin Car Co. 's car was mounted on a Robinson 
all-steel t ruck, and was equipped with Short moto rs. The car is to be 
sen t to Oskaloosa, Ia. T he Browne ll Car Co ., of St. Louis, exhibited 
one of its famous Accelerator ca rs , which was inspected with great in­
terest. The car was mounted o n a B rownell truck, and was equipped 
with Short motors. 

THE Lewis & F o wler Manufacturing Co ., and the Lewis & Fowler 
Girder Rail Co., were re presented by Messrs . L. E. Robert, Geo. S. 
Whipp and Frank A. Morrell. It is need less to sa y that there we(e 
many inquiries fo r the Le wis & F owler specia l train which had become 
a popula r feature o f the Con vention. 

Souvenirs. 
A large nu m ber of souvenirs were distributed by exhibitors. 

Among these were noticed the fo llowing : Jewell Belting Co., leather 
cigar case ; Shor t E lectric Ra ilwa y Co., card case with handbook of 
electrical data ; Anson ia Brass & Bronze Co., alumimun lizard ; 
C harles S cott Spring Co., pocket book and card case ; Re Hance Gauge 
Co., match safe ; Swa n La mp Co. , fancy glass vase : Rail way Equip­
ment Co., nove l leadpencils; Hartford Woven Wire Co., memorandum • 
book . 
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At The Con vention. 

Angier, G. M., !\lather Electric Co., Bos ton, Mass. 
A ndrews, Payson K., J. G. Hrill Co., Chicago, Ill. 
A ndrews, R. L., Brush Electric Co., Cleveland, 0 . 
A ck erman, P. C., American Electrical Works, Provid ence , R. I. 
Aldr ich , H. L., Ela trical .fndustrit'S, Chicago, Ill. 
Adams, W . L., Railway Equipment, Co., Chicago, Ill. 
Aitke n , John W ., Carbondale Traction Co., Carbondale, Pa. 
Atkinson, E. P ., Charles A. Schieren & Co., New York. 
Allen , J . H. , Dixie, Atlanta, Ga. 
Alton, Geo. H., General Electric Co., Lynn, Mass. 
Anderson, A. A., Citizens' Street Railroad Co., 1 nclianapolis, Ind. 
Bancroft , Geo. W ., Jewell Belting Co., Boston, Mass. 
Bailey . The o. P., General Electric Co., Chicago, Ill. 
Brown, F . Wayla n d, Youngstown St. Ry. Co., Youngstown, 0. 
Bostwick , F. H ., General Electric Co., Pittsburgh, Pa. 
Bowman, W . P ., J. A. Roebling's Sons Co., Trenton, N. J. 
Baumhoff, G eorge W ., Lindell Railway Co., St. Louis, Mo. 
Baker, R . F. , Columbia Railroad Co., Washington, D. C. 
Bean, W. Worth, St. J oseph & Benton Harbor Electric Railway 

Co., S t. JoseJJh, Mich. 
Bartle tt , A ., Syracuse Consolidated St. Ry. Co., Syracuse, N. Y. 
Barr, Harry P ., Sperry Electric Railway Co., New York. 
Bunch , George H., East End Railway Co., Memphis, Tenn. 
Bone, W . H ., Walker Manufacturing Co., Cleveland, 0. 
Bronsdon, M . H ., Providence Cable Tr'way Co., Providence, R. I. 
Blackwell, J. H ., Trenton Passenger Railroad Co., Trenton, N. J. 
Browning, G. Genge, Camden Horse Railroad Co., Camden. N. J. 
Baker, Clifford C., Topeka Rai lway Co., Topeka, Kan. 
Barclay, J . L ., Chicago, lll. 
Bradford, H. P. , City E lectric S t. Ry. Co., Little Rock, Ark. 
Bole , Geo. M., Westinghouse, Church, Kerr & Co., Pittsburgh, Pa. 
Break, Sam. R ., Toronto Railway Co., Toronto, Ont. 
Bullock, Geo., Ci ncinnati Street Railway Co., Cincinnati, 0. 
Baldwin, B. H, . Uni ted T ramway S pri nkler Co., Louisvi ll e, Ky. 
Brayton, Rob t ., Riverpoint Supply Co., Riverpoint, R. I. 
Beckley. John N. , Rochester Railway Co., Roc hester. N. Y. 
Brennan, M . F. , Lowe ll & Suburban Rail way Co., Lowell, Mass. 
Bragg, C. A .. W esting house E lec. & Mfg. Co., Ph iladelJJhia, Pa. 
Bolton, Lyman B ., Com bina t ion Car Co .. Boston, Mass. 
Billings, Frederic C ., Bill ings & Spencer Co., Hartfo rd, Conn. 
Broadhead, A. N., J a mestown St reet Ry. Co., Jamestown, N. Y. 
Butler, A. E., Merrimac Va lley S treet Ry. Co., Lawrence, Mass. 
Barnes, C. E., P lymouth & Kingston Ry. Co., Plymouth, Mac;s. 
Boughton, W. E. , J ohnson Co. , Ph ilade lph ia., Pa, 
Benedict, Washington, G. , Bosto n & Revere Electr ic Railway 

Co. , Boston, Mass. 
Babcock E . L . , Falls Rivet & Machi ne Co. , Cuyahoga Fall s, 0. 
Barnard, George A ., Buckeye E ng ine Co., Salem, 0. 
Bergholtz,H., It haca St ree t Railway Co. , I thaca, N. Y. 
Bruce , H . P., Ge neral Elec tric Co., Boston , Mass. 
Benton, C. A. , Sprague Eleva tor Co. , New York. 
Bidwell, C. S., Ashtabula Rapid T ransi t Co., Ashtabu la, 0. 
Belden, D . A . , Aurora S treet Ra ilway Co., Aurora, ll l. 
Brill, G. M., J. G. B rill Co., P hilade lphia, Pa. 
Baird , M. E. , Eddy Elect ric Motor & Mfg. Co., Wi ndsor, Conn. 
Bannister, Lemuel , Westinghouse E lec. & Mfg. Co., Pittsburgh. 
Carey, P. H., R. D. Nutta ll Co., Chicago. Il l. 
Collins. L. W. , Electriml Engineer, New York. 
Carthy, Louis M ., N. T. C. Macallan Co., Boston, Mass. 
Coffman, John R. , Eureka Te mJJered Copper Co., De t roit, Mich. 

• Corey, R. B ., E lect ric Construct ion & Suppl y Co., New York. 
Clarke, W. J. , General E lec tric Co. , New York. 
Candee,W. L. , Okonite Co., New York. 
Cicott, Frank X ., Railway f.,Vorld, Lond on , E ng. 
Cochran,~Henry, La mok in Car Works, Cheste r , Pa. 
Curtiss, C. C., Short E lect ric Railway Co. , New Yo rk. 
Connett, A. N., Balti more City Passenger Ry. Co., Balt imore, Md. 
Chapman, Jas. R., Consolidated St. Ry. Co., Grand Rapids, Mich. 
Coolidge, Daniel, Johnson Co. , J ohnstown, Pa. 
Colvin, F. R., Electrical En![ineer, New York. 
Chamberlain, James, Ford-Washburn Store lect ro Co., Cleveland. 
Cummins, M ., Central Railway Co., Peoria, Il l. 
Caldw~ll . Edward, El,,ctrical TVorld, New York, 
Crane ,W . F. D , H . W. Johns Manufacturing Co., New York. 
Crawley, H.J., Ge neral Elect r ic Co., Atlanta, Ga. 
Carr, W. Frank, Roanoke St reet Railway Co., Roanoke, Va. 
Coleman, Jilson J ., J oh nson Electric Co., Cleveland, 0. 
Crump, Ralph Lee , Pennsylvania Steel Co., Merchantsville, Pa. 
Carleton, W. F. , U.S. Street Ry. Advertising Co.,Boston, Mass. 
Coles, Stephen L ., Electrical Review, New York. 
Condict, G. Herbert , P hiladel phia, Pa. 
Coolbaugh, F. W. , Coolbaugh & Pomeroy, New York. 
Crossman, T. E., Brooklyn, N. Y. 
Crouse, J . B., Standard Carbon Co., Cleveland, 0 . . 
Clark, F, H., General Elect ric Co., Washington, D. C. 
Clark, James M. , Windsor , Sand wich & Amherstburg Railway 

Co. , Windsor , O nt. 
Carter, E . J. , F re mont St ree t Rai lway Co., Fremont. O. 
Crider, J. S., W ashing ton Carbon Co., Pittsburgh, Pa. 
Chamberlain, J . C ., J . C. Chambe rla in & Co. New York. 
Cogswell, G. P ., No rwich Street Ra ilway Co., Norwich, Conn. 
Dickerson, J. W ,, ST REET RAILWAY J OURNAL, Chicago, Ill. 
Davies, H.J., Brookly n Street Ra ilroad Co., Cleveland, 0. 
Dean, D . B., McGuire Manufac turing Co. , Chicago, 111. 
Dewey, M. W ., Dewey Electric H eati ng Co., Syracuse, N. Y. 

Delany . W . H ., Royalinc· Manufacturing Co., New York. 
Dyer, D . B., Aug usta Ra ihvay Co .. Augusta, Ga. 
Dutton, A. W., Short Electr ic Rai lway Co, St. Louis, Mo. 
Dickerman, Alton L., Seattle, W ash . 
DeBevoise, Alfred, No rth ll udso n Co. R y. Co., lloboken. ~- J. 
Dickinson, Wallace D ., Gr' t Falls St. R y. Co., Great Falls, l\lont. 
Denman, C. A., Consolidated S treet Ra il way Co., Toledo, 0. 
Dodge, S. D., Mehling Ca r Co. , Cleve la nd , 0. 
Derr, C. A., Rochester Electric Ra ilway Co., Charlotte! N. Y. 
Dean, William W. , H a milton S tree t Rai lway Co. , l lamdton, Ont. 
Durbin, C. K., Denver Tramwa y Co., De nver , Colo. 
Dewar, D. C., Ottawa Electric Stree t Railway Co ., O_ttawa, Ont. 
Dixon, A., City Electric Railwa y Co., Port Huro n, !\11ch. 
D orner, H. A., Dorner & Dutton, Cleveland, 0. 
D utton, W . A., Dorner & Dutton, Cleveland, 0. 
Evans, H . C, Johnson Co., New York . 
E ppley, F. M ., Orange Crosstown & Bloomfield Street Railway 

Co., Orange, N. J. 
E lwell, J oh n D., Duplex Street Railway Track Co., New York. 
E lkins, W m. L., Pittsburgh and Duquesne Trac. Co's. 
Esmond, E . R., Esmond Street Ra il Co., New York. 
Eindolph , Allen, Citizens' Street Railway Co., Vincennes, Ind. 
E sty, Willia m , Lynn, Mass. 
E veret t, H. A., Toronto Railwa y Co., T o ronto , Ont. 
E nglund, A . H., International Regi ster Co., Chicago, Ill. 
Eve rts, D. T ., Simplex Electrical Co., Boston, Mass. . 
E no, W . G., Wilkes-Barre & Wyoming Valley Tractton Co. , 

Wilkes-Barre, Pa. 
Ely , Alfred, Alfred Ely & Co., Baltimore , Md. 
Ellis, G eorge, Ellis Car Co., Amesbury, Mass. 
Everett , A ., East Cleveland Railroad Co., Cleveland, 0. 
Fairchi ld, C . B .,, STREET RAILWAY JOUR NAL, New York. 
Flesh, F. M ., Piqua Street Railway Co. , Piqua, 0. 
Fortenbaug h , S . B ., Short Electric Railway Co., Cleveland, 0. 
Ferguson , J . A. , Shultz Belting Co .. St. Louis, Mo. 
Ford , Geo. A. , Ford-Washburn Storelectro Co., Cleveland, 0. 
Field , C . J ., Field Engineering Co. , New York. 
Frenyear, T. C ., Cayadutta Elec. R. R. Co., Gloversville, _N. Y. 
Flood, J. F ., Steubenville Street Railway Co., Steubenville, 0. 
Fie ld, Arthur W ., Peckham Motor Truck &: Wheel Co., .N. Y. 
Ford, F. R. , Short Electric Railway Co., Chicago, Ill. 
Fuchs, W. C., Cicero & Proviso Street Railroad Co , Chicago, Ill. 
French, Hollis, Massachusetts Electrical Engineering Co., Boston, 
Frederick, C. R. , Davenport & Rock Is. R. R. Co., Davenport, Ia. 
Foote, C . W ., Nicholson Electric Hoist Co., Cleveland, 0. 
Gordon,W. H., W. H. Gordon Co .. New York. 
Geriken, H.J. , A. French Spring Co., New York. . 
Groetzinger, W . C ., A. Groetzinger & Sons, Allegheny City, Pa. 
Griffith , T. B., Hamilton Street Railway Co., Hamilton, Ont. 
Gathright , J. R. , United Tramway Sprinkler Co, Lo_uisvi)le_. Ky. 
Gates, J. Holt , Siemens & Halske Elec. Co., of America, Chicago. 
Gates C. A., Massillon Electric Railway Co , Massillon, 0. 
Good.'Brent , U.S. S t reet Railway Advertising Co., Boston, Mass. 
Grubner, A. J ., Mintz,.Grubner &: Co., Baltimore. Md. 
Graham , J . H ., Consolidated Railway Supply Co., Boston, Mass. 
Geise, Frank , York Street Railway Co, York, Pa. . 
Graham, John, Wilkes-Barre & Wyoming Valley Tractton Co., 

W ilkes-Barre, Pa. 
Green , Alfred , Rochester Rail way Co., Rochester, N. Y. 
Gheghan, John J ., J. H. Bunnell & Co., New York. 
Greene, B . E ., Elatncity, New York. 
Groves, Samuel , Walker Manufacturing Co., Cleveland, O. 
Graham . G. H. , Chicago, Ill. 
Graves, W. D., W. D. Graves Electrical & M'f'g Co., Cleveland, 0 
Godfrey, J. W., New York Insulated Wire Co., 1':ew York: 
Holmes , John G., Citizens' Traction Co., Pittsburgh, Pa. 
Harrison, H. H ., General Electric Co., New York. 
Hanna, J. A., McGuire Manufacturing Co., Chicago, Ill. 
Hathaway, W . A ., American Electrical Works, Providence, R. I. 
Hart , Charles E. , Central Thomson-Houston Co., Cincinnati, 0. 
Hunt W. T ., Street .Railway News, New York. 
Hein;ichs , Earnest H ., Westinghouse Elec. & Mfg. Pittsburgh. 
Hazelton ,William , 3d, Short Electric Railway Co., Cleveland, 0. 
Hay Albert E ., Robinson Machine Co., Altoona, Pa. 
Has;an, K . D ., Short Electric Rai.way Co., Cleveland, O. 
Hanna , J. B ., Woodland Ave. & West Side St. R.R. Co., Cleveland. 
Hartman H . C., Bradley Electric Conduit Co., Chicago, Ill. 
Hamilton', Campb ell T ., General Electric Co., Pittsburgh, Pa: 
Hayw ard , H . T., Jersey City & Bergen H. R. R. Co. , Jersey City. 
H utcheson, J . E. , Ottawa Electric St. Ry. Co., Ottawa, Ont. 
Hauss, D. J . , Cincinnati, 0. 
H oopes , Maurice , Lynn & Boston Railroad Co. , Lynn, Mll;ss. 
Hannum, L . K. , Pottsville & Orwigsburg El. Ry.Co.,.Pottsv1lle,Pa. 
Hough , A. H., Brush Electric Co., Clevelan:i, 0. 
Hatch , A . S ., Windsor, Ont. 
Hathaway Alfred G., Cleveland, 0. 
Heald , E. W. , Wilmington, Del. 
Haynes, George D ., Newark, N. J. 
Holmes F. S., with C.H. Davis, New York. 
Hall, John D. , Fort Clark Street Railway Co., Peoria, Ill. 
Hoover. P.H. , Stannard Paint Co., New York. 
Hubbell, Z . S. , Walker Manufacturing Co., Cleveland, O. 
Haycox , C. E . Fulton Foundry Co., Cleveland, 0. 
Hurley, P. E,, Trenton Passenger Railway Co., Trenton, N. J. 
Hight , C. B., Baxter Electric Motor Co., Baltimore, Md. 
Hills , C. I. , Perkins Electric Lamp Co., Manchester, Conn, 
Herenden G. B ., Brightman Stoker Co., Cleveland, 0. 
Hayward.' A . H ., Allent'n& Bethlehem Rap. Tran. Co., All't'n,Pa. 
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Hathaway Charles, Cleveland, 0. 
Hand, S. Ashton, Detroit Electrical Works, Detroit, Mich. 
Hoadley, Geo. M., Bemis Car Box Co., Springfield, Mass. 
Hall, J. H., Fort Clark Street Railway Co., Peoria, Ill. 
Heulings Wm. H. Jr., J. G. Brill Co., Philadelphia, Pa. 
Hamilton, M. H., General Electric Co., New York. 
Hazelbrigg. S. F .• Citizens' St. R.R. Co., Indianapolis. Ind. 
Hawks, J. D., Citizens' Street Railway Co., Detroit, Mich. 
Hill, H. W., Hill Clutch Works, Cleveland, 0. 
Irish, W. E,, Cleveland, 0. 
Issertel Henry G., Alexander, Barney & Chapin, New York. 
Johnston, W. J., Eledrical IVorld, New York. 
Johnston H. C., Charles Scott Spring Co., Philadelphia, Pa. 
Janney, W, H., Fifth&:Sixth Streets R.R. Co., Philadelphia, Pa. 
Jacobs, F. B., J ohnston Safe Automatic Elec. Co., Richmond,Pa. 
Jewell, W. S., Citizens' Street Railroad Co., Indianapolis, Ind. 
Johnson, Tom L., Brooklyn Street Railroad Co., Cleveland, 0. 
Johnson, A. L., Brooklyn Street Railroad Co., Cleveland, 0. 
Jones, J. H., J.M. Jones' Son;:, West Troy. N. Y. 
Kenfield, H. J. ,Street Railway Review, Chicago. 
Klock, G. F., Murphy Varnish Co., Cleveland, O. 
Knight, M. L., Shenango Falls St. R. Co., Beaver Falls, Pa. 
Kenfield, F. L., Street Railway R eview, Chicago. 
Kendall, A. C., Connellsville, New Haven & Leisenring Street 

Railroad Co., Connellsville, Pa. 
Kingston, Wm. W., Johnson Co., Atlanta, Ga. 
Keyes, 0. J., Cleveland Electric Manufacturing Co., Cleveland, 0. 
Keating, G. H., H.M. Loud & Sons Lumber Co., Au Sable, Mich. 
Kissam, George, Carleton & Kissam, New York. 
Kilgour, John, Cincinnati Street Railway Co., Cincinnati, 0. 
Kilgour, Charles H. ,Cincinnati Street Railway Co., Cincinnati, 0-. 
Kilgour, B. L., Cincinnati Street Railway Co., Cincinnati, 0. 
Kerr, Walter, Westinghouse, Church, Kerr & Co., Philadelphia, 
Koch, John, Cleveland City Cable Railway Co., Cleveland, 0. 
Kelsey, Israel A., New Haven & West Haven Horse Railroad 

Co., New Haven, Conn. 
Kohler, G. A. E., Kohler Bros., Chicago, Ill. 
Knight, M. L , Shenango Valley St. R. Co., Beaver Falls, Pa. 
Kelley, W. J., Columbus Street Railway Co., Columbus, 0. 
Lynn, A. W., Milwaukee Street Railway Co., Milwaukee, Wis. 
Langdon, C. J., Fulton Foundry, Cleveland, 0. 
Laughlin, F. M., Solar Carbon Co., Pittsburgh, Pa. 
Leidenger, P., Dayton Manufacturing Co., Dayton, 0. 
Leidenger, Jos., Dayton Manufacturing Co., Dayton, 0. 
Lockwood, Joseph E., Detroit Electrical Works, Detroit, Mich. 
Long, Wm. B., Valentine & Co., New York. 
Luther, H. R., Barbour, Stod:well & Co., Cambridgeport, Mass. 
Lincoln, F. H., Consolidated Street Railway Co., Toledo, 0. 
Luther, C. F., Pawtucket Street Roilway, Pawtucket, R. I. 
Lanius, W. H., York Street Railway Co., York, Pa. 
Le Vake, L. B., Brush Electric Co., Cleveland, O. 
Low, F. R., Power, New York. 
Lesley, H., Electro-Dynamic Co., Philadelphia, Pa. 
Louttit, W S., Pullman's Palace Car Co., Chicago, Ill. 
Littell, H. M., Cincinnati Inclined Plane R. Co., Cincinnati, 0, 
Littell, H. H., Buffalo Railway Co., Buffalo, N. Y. 
Leach, P. F., Cushion Car Wheel Co., Chicago, III. 
Luhn, Max, Helios Electric Co., Cologne, Germany. 
Longstreet, D. F., Denver, Colo. 
Lang, Albion E., Toledo Street Railway Co., Toledo, 0. 
Littlefield, A. S., 0. W. Meysenburg & Co., Chicago, Ill. 
Ludwig, J. L., Westinghouse Elec. & Mfg. Co., Pittsburgh, Pa. 
Leonard, H. Ward, H. Ward Leonard & Co., New York. 
Leonard. S.S., Hill Cluch Works, Cleveland, 0. 
Lewis, Frank J., Johnson Electric Co., Cleveland, 0. 
Lulkin, H. L., C. & C. Electric Motor Co., New York. 
Mark, C. E., Mark&: Sterling, Cleveland, 0. 
McGraw, J. H., STREET RAILWAY JOURNAL, New York. 
Morris, Elmer P., General Electric Co., Boston, Mass. 
Mason, W. R., Railway Equipment Co., Chicago, lll. 
Morris, Dwight, General Electric Co., Boston, Mass. 
Manning, A. P., Pittsburgh Trolley Co., Pittsbugh, Pa. 
Myers, Garson, Standard Railway Supply Co., Chicago, Ill. 
Magee, Frank A., E. S. Greeley & Co., New York. 
Macartney, J. F., Railway Equipment Co., Chicago, III. 
Macartney, Rutherford, Railway Equipment Co., Buffalo, N. Y. 
Mailloux, C. 0., New York. 
McTighe, T. J., Harry & McTighe, New York. 
Milbank, L.A., Holmes, Booth & Haydens, New York. 
McQuaide, James, P., National Conduit Manufatturing Co. 
McCulloch, Robert, Citizens' Railway Co., St. Louis, Mo. 
McGhie, J., General Electric Co , New York. 
Mercur, Robt. J., New York Car Wheel Works, Buffalo, N. Y. 
Morrison, William H., Brooklyn City R.R. Co., Brooklyn, N.Y. 
McClure, J. H. Short Electric Railway Co., Cleveland, 0. 
JY!cNairy, A. B., Cleveland, 0. 
McDonald, D., Pleasant Valley St. Ry. Co.,Allegheny City, Pa. 
McLean,Thos. H.,Houston,West St.& PavoniaFerry RR Co.,N. Y. 
Mayer, Charles J., R. D. Nuttall Co., Pittsburgh, Pa. 
McClary, J. B., Birmingham Ry. &: Elec. Co., Birmingham, Ala. 
McKenzie, Wm., Toronto Railway Co., Toronto, Ont. 
Marker, W. C., Cleveland Electric Mfg, Co., Cleveland, 0. 
McRae, J. W., Ottawa Electric Street Railway Co., Ottawa, 0. 
Madison, G. L., Oshkosh, Wis. 
Myers, L. E., Detroit Electrical Works, Chicago, Ill. 
McElroy, J. Y., Consolidated Car Heating Co., Albany, N. Y. 
Martin, T. C., Electrical Eng ineer, New York. 

Mowatt, J. H. , Mowatt Detective Service, Cleveland, 0. 
Mechem, A . M., New Process Rawhide Co., Syracuse, N. Y. 
MacQuesten, W. J., New York. 
Mason, J. H., Simplex Electrical Co., Boston, Mass. 
Morse, Geo. C., Taunton Street Railway Co., Taunton, Mass. 
Mears, James F., Ohio Auxiliary Fire Alarm Co., Cleveland·, O. 
Mintz, Jacob, Mintz, Grubner & Co., Baltimore, Md. 
Morrell, Frank A., Lewis & Fowler Mfg. Co., Brooklyn, N. Y. 
Minary, T. J., Louisville Railway Co., Louisville, Ky. 
Morton, N. E., Merrimac Valley St. Ry. Co., Lawrence, Mass. 
McLaughlin, Chas., Paterson Central Elec. Ry.Co., Paterson, N.J. 
McLaughlin,Wm., Paterson Central Elec. Ry. Co., Paterson, N.J. 
Maltby, Geo. E., Jamestown Street Railway Co., Jamestown, N. Y. 
Melms, G. J., Milwaukee Electric Railway Co., Milwaukee, Wis. 
McNamara, John W., Albany Railway Co., Albany, N. Y. 
Newton, Charles E., Jewell Belting Co., Hartford. Conn. 
Nicholson, L. W., Short Electric Railway Co., Cleveland, 0. 
Nuttall, R. D., R. D. Nuttall Co., Allegheny City, Pa. 
Neftel, Knight, Neftel& Marsh Co., New York. 
Nold, L. S., E. Liverpool&: Wellsville St. Ry. Co., E. Liverpool,O. 
O'Hara, J. B., IVestern Electri<ian, Chicago, Ill. 
Orr, A. M., Piqua Street Railway Co., Piqua, 0. 
Osgood, C. B., Chicago, Ill. 
Oswald, E. H., Benedict & Burnham Mfg Co., New York. 
Odell, Chas., Newburyport & Amesbury Ry.Co., Newb'yp't, Mass. 
Ostrom, J. F., Pennsylvania Steel Co., Philadelphia, Pa. 
Owen, B. F., Reading City Passenger Rail way Co., Reading, Pa. 
Ogden, D. H., Western Electrician, Chkago, III. 
Olds, E. W., Denver Tramway Co., Denver, Colo. 
Partridge. Arthur S., St. Louis, Mo. 
Potter, W. B. General Electric Co., New York. 
Packer, E., Rochester Car Wheel Works, New York. 
Peckham, E., Peckham Motor Truck & Wheel Co., Kingston, N. Y. 
Pugh, D. W., John Stephenson Co. Ltd., New York. 
Phipps, C. W., Brush Electric Co., Cleveland; 0. 
Pratt, G. E., Lamokin Car Works, Philadelphia, Pa. 
Perrine, Lewis, Jr.,Trenton Passenger Railway Co.,Trenton, N.J. 
Pugh, J. S., Baltimore Car Wheel Works, Baltimore. 
Paiste, H. T., Philadelphia, Pa. 
Parker, L. H., Trenton Passenger Railway Co., Trenton, N. J. 
Patterson, N. H., Bloomington City Ry. Co., Bloomington, Ill. 
Powers, E. L. Elet!rical Industries, Chicago, III. 
Pfetch, J. F. Eric Electric Motor Co., Erie, Pa. 
Possons, N. S., Eureka Tempered Copper Co., North East Pa. 
Pfingst, L., Boston, Mass. 
Pullen, C. L.. Globe Iron Works, New York. 
Parmelee, G. F., Cuyahoga Falls & Akron Railway & Passenger 

Co., Cuyahoga Falls, 0. 
Pool, H. W .. STREET RAILWAY JOURNAL, New York. 
Pond, A. E., New Haven & W. Haven H. R.Co .. New Haven, Conn. 
Price, W. F., Rapid Transit Co., New Brunswick, N. J. 
Payne, H. C., Milwaukee Street Railway Co., Milwaukee, 'Wis. 
Peckham, M. D., New York. 
Pratt, Mason D., Pennsylvania Steel Co., Steelton, Pa. 
Reid, D., Genett Air Brake Co., Chicago, Ill. -
Rutherford, J. A., Westinghouse Elec, & Mfg. Co., Pittsburgh, Pa. 
Robison, Frank De H. ,Cleveland City Cable Ry. Co.,Cleveland, 0. 
Randall, F. C., J. G. Brill Co., Philadelphia, Pa. 
Russell, F. D., Rochester Car Wheel Works, Rochester, N. Y. 
Rowe, Charles E., Railway Equipment Co., Boston, Mass. 
Richardson, William, Atlantic Ave. R.R. Co., Brooklyn, N. Y. 
Richardson, Wm. J., Atlantic Ave. R. R. Co., Brooklyn, N. Y. 
Ridall, John E., Short Elec tric Railway Co., Pittsburgh, Pa. 
Rogers, Frank A., Short Electric Railway Co., Cleveland, 0. • 
Ruff, D. A., York Street Railway Co., York, Pa, 
Ross, Edward L., Chapman Valve Mfg. Co.,Indian Orchard,Mass. 
Reynolds, Edward C., Street Ruilwav Gazette, New York. 
Robinson, Wm., Robinson Elec. Truck & Supply Co. ,Boston,Mass. 
Rice, Walter P., Cleveland, O. 
Rugg, J.E., Citizens' Traction Co., Pittsburgh, Pa. 
Ramsey, Wm. M., Federal Street & Pleasant Valley Passenger 

Railway Co., Allegheny City, Pa. 
Rusling, C. S., Central Thomson-Houston Co., Cincinnati, 0. 
Rand, C. F., Everett Washington Ry. & Elec. Co., Cleveland, 0. 
Randolph, R.J., Central Thomson-Houston Co., Cincinnati, O. 
Rae, Frank B., Detroit, Mich. 
Roeschlaub, F. H., National Fare Box Mfg. Co., Chicago, Ill. 
Radel, Andrew, Newark & South Orange Street Railway Co., 

Newark, N. J. 
Register, A. L., Pepper & Register, Philadelphia, Pa. 
Rice, E. W .• General Electric Co., Lynn, Mass. 
Richards, H. T., Electrical Review, New York. 
Rhoads, H. R., Williamsport Pass. Ry. Co., Williamsport, Pa. 
Rusling, F. 0., West Bay City St. Ry. Co., West Bay City, Mich. 
Robinson, E. I., La Clede Car Co., St. Louis, Mo. 
Robert, Louis E., Lewis & Fowler Mfg . Co., Brooklyn, N. Y. 
Ring, Wm., Paterson Central Elec. Ry. Co., Paterson, N. J. 
Roberts, E. P., Swan Lamp Co., Cleveland, 0. 
Reynolds, John N.,Nati,wal Car & Locomotive Buzld, r Supplement. 
Runser. Frank D., Shenango Valley St. Ry. Co., Sharon, Pa. 
Rommel, W. B., Pittsburgh & Birmingham Trac. Co., Pittsburgh. 
Smith, Gilbert M., Aluminum Brass& Bronze Co., Chicago, Ill. 
Sharp, E. P., American Mica Co., Boston, !\lass. 
Smith, Frank B., Metropolitan Elec. Ry. Co., Springfield, Mo. 
Stanley, Henry D., Olwnite Co., New York. 
Scott, Charles Jr., Charles Scott Spring Co., Philadelphia, Pa. 
Shinn, Luthur E., Esmond Street Rail Co .. New York. 
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Stephenson , Wm., Columbia Railroad Co., Washington, D. C. 
Smith, W. A ., Omaha Street Railway Co., Omaha, Neb. 
Shay, J. H .. Munson Belting Co., Chicago, Ill. 
Sawyer, E. C., Steam Gauge & Lantern Co., Syracuse, N. Y. 
Seguine, W. P., Frost Veneer Seating Co. 
Smith, Charles G., Cleveland. 0. 
Silver, Wm. S., William S. Silver & Co., New York. 
Shaffer W. H .. Richmond Ci ty St. Ry. Co., Richmond , Ind. 
Stark, E. C., Peckham Motor Truck & Wheel Co., Kingston, N. Y. 
Sterling, Willis B. , Mark & Sterling Cleveland , 0, 
Soper, Warren, T., O ttawa City Pass. Ry. Co., Ottawa, Ont. 
Scull , Wm. S., Camden H orse Railroad Co., Camden, N. J. 
Sperry, Elmer A ., Chicago, Ill. 
Scheffler, Frederick A ., Brush Electric Co., Cleveland, 0. 
Stearns , Charles G., Bemis Car Box Co., New York. 
Smith, John A., Cincinnati Inclined Plane Rai lway Cincinnati, 0. 
Suckow, Gus, Richard Vose Car Spring Co., New York.' 
Scheerer, W, Newark& South Orange St. Ry. Co., Newark, N.J. 
Silverman, S. H .. General Electric Co., Philadelphia. Pa. 
Smiles, E. N., Edison Manufacturing Co., New York. 
Smith, F. W., Automatic Cable Grip Release Co., St. Louis, Mo. 
Schieren, Chas. A. Jr., Charles A. Schieren & Co., New York. 
Stump, C. E., STREET RAILWAY J OURNAL, New York. 
Sturges, Wm. M. , Utica Belt Line Railroad Co., Utica, N. Y. 
Smith, H. W., Smith Closed Conduit Co., Newark , N. T. 
Stillman H. L. , Stillman Lt.Ry Development Co.,Providence,R.I. 
Smith. J. T., Citizens' Electric Railway Co,, Fishkill, N. Y. 
Schermerhorn, G. L., General Electric Co., Pittsburgh, Pa. 
Stearns, C. K., Northwest General Electric Co., St. Paul, Minn, 
Stevens, E. H., Johnson City & Carnegie Street Railway Co. 

Johnson City, Tenn. 
Stewart, John A. , Central Thomson-Houston Co., Cincinnati, 0. 
Sporling,Fred. H., John A. Roebling's Sons Co., Trenton, N. J. 
Strieby, F. H., Central Thomson-Houston Co., Cincinnati, 0. 
Saunders, C. L., Cleveland Engineering Co., Clevelahd, 0. 
Stanley, John J., Broadway & Newburgh Street Railroad Co., 

Cleveland, 0. 
Shipherd, John J. , Cleveland City Cable Railway Co. 
Tolles, Charles L .. Jewell Belting Co., Hartford, Conn. 
Traggardh, J. G., Pittsburgh Traction Co .. Pittsburgh, Pa, 
Taylor, Wm., Taylor, Goodhue & Ames, Chicago, Ill. 
Ticknor, J. S., West End Street Railway Co. Rockford, Ill. 
Turk J. C., King Bridge Co., Cleveland, 0. 
Tucke, E. M., Lowell & Submban Railway Co., Lo'}'ell, Mass, 
Taft, J. A., Babcock & Wilcox Co., Cincinnati, 0. 
Uebelacker, C. F., Short Electric Railway Co., Cleveland, 0. 
Van Dorn, W. T., Fitzgerald-Van Dorn Co., Lincoln, Neb. 
Van Nuis, C. S., New York. 
Valentine, J. W., Short Electric Railway Co., Cleveland, 0. 
Wheeler, Howard, New York. 
Woolsey, C. A., General Electric Co., Boston, Mass. 
Wyman, Edward B., Dewey Electric Heating Co., Syracuse, N. Y. 
Webb, H. E .. Solar Carbon Co., Pittsburgh, Pa. 
Wallace, Edward J., Smith & Wallace. Boston, Mass, 
Wheeler, G. A., General Electric Co., Chicago, Ill. 
Windsor, H. H., Street Railway Review, Chicago, Ill. 
Wills. Joseph, Short Electric Railway Co., Cle\ eland, 0. · 
Wessels, Edward J. , Short Electric Railway Co., New York, 
Wheelhouse, S. H., Star Headlight Co., Rochester, N. Y. 
Wharton, Wm., Jr .. Wm. Wharton, Jr.,& Co., Philadelphia, Pa. 
Whittemore, W. F., N. Hudson County Ry. Co. , Hoboken, N. J. 
Webster, E., Stillwell & Bierce Manufacturing Co., Chicago, Ill. 

, Whitney, Louis B., A. Whitney & Sons, Philadelphia, Pa. 
Wardwell, Fred., Duluth Street Railway Co., Duluth, Minn. 
Woodruff, R. S .. Trenton Passenger Railroad Co .. Trenton, N. J. 
Wright, Aug. W., Siemens & Halske Electric Co. of America, 

Chicago, Ill. 
Weaver, W. D., Electrical World, New York. 
Wickham, E. F., St. Louis Register Co., St. Louis, Mo. 
Wood,E. E., Electrical lnduJtries, New Y, rk. 
Washburn, Geo. A., Ford-Washburn Storelectro Co. ,Cleveland, 0. 
Wason, Charles, W. , East Cleveland Railroad Co., Cleveland, 0. 
Whittlesey, J. E., Gilbert Car Manufacturing Co ., New York. 
Wheildon, Louis B., Massachussetts Car Co., Boston. 
White, Edward C., Globe Iron Works, New York. 
Walker, John, Walker Manufacturing Co., Cleveland, 0. 
Whitla, J. C., Beaver Valley St. R. R. Co., Beaver Falls, Pa. 
Williams, Chas. A., Rochester Railway Co., Rochester, N. Y. 
Wurts, Alexander J., Westinghouse Elec. & M'l'g. Co., Pitts. Pa. 
Whipp, George S., Lewis & Fowler M'f'g, Co., Brooklyn, N. Y. 
Wackerman, L.A., Walker Manufacturing Co., Cleveland, 0. 
Wheeler, K., P., A. & M. Traction Co., Pittsburgh, Pa. 
Wilkes, Gilbert, Detroit Electrical Works, Detroit, Mich. 
Wells, S. P. Jr., North West General Electric Co.,St. Paul, Minn. 
Wrightman, Merle J., Scranton Pa. 
Waterman, F. N., Westinghouse Elec. & Mfg. Co.,Pittsburgh, Pa. 
Wright, A. J., Reliance Gauge Co., Cleveland, 0. 
Willson, Fred. J. Battle Creek Elec. Ry. Co., Battle Creek, Mich. 
White, J. G., J. G. White & Co., New York. 
Young, C. E. 'M. , W. Bingham Co., Cleveland, 0. 
Young, A. M., Waterbury Horse R. R. Co., Waterbury, Conn. 
Zerbey, J. H., Scuylkill Electric Railway Co., Pottsville, Pa. 

THE Whiting, Hammond & East Chicago Railway Co. has asked 
for a number of franchises in East Chicago, and for an electric line 
connecting at the Robey race track in Whiting with one from South 
Chicago. 

Street Railway News,, 
New Hoads. 

Allegheny, Pa.-A cha rter has been issued to the Allegheny 
& South Side Railway Co, capital $50,000. T he road will be con­
structed from a point in the city of Allegheny to Pittsburgh. 

Atchison , Kan.-The Atchison Electric Motor & Street Ra il­
way Co. has applied for a charter. The incorpora tors are : W . F. Do­
lan, J.C. Fox, A, J. Harwi, J. T . H e rsey and A. W. Simpson. The 
capital stock of the company is $500,000. 

Atlanta, Ga. - The Atlanta City Street Ra ilway Co. is a new 
railway company which has been granted a cha rte r to build a road 
from Atlanta to Decatur, W. J. Zachry , Aa ron H aas, Clyde L. Brooks 
a nd others are interested. The capital stock is $ 2 5,000. 

Beaver Falls, Pa. -A company composed of J. C. Whi~la, M. 
L. Knight, Harry Reeves and others , was organized lately , and has 
purchased the franchise of the Sharon & Sha rpsville electric road , a 
new line four miles long, connecting the towns of Sha ron a nd Sha rps­
ville. J. C. Whitla has been elected president , F. G. Barker treasure r , 
and W. L. Knight, secretary. Work of building the road will be begun 
at once. 

Boone, la.-The Boone Electric Street Railway & Light Co., 
with a capital of $200 ,000, has filed articles of incorporation. 

Bowling Green, O .-The Fostoria & Bowling Green Street 
Railway Co. has asked permission of the Council here to construct a 
street rail way within the corporate limits on certain streets. The r oad 
will be continued to Fostoria by way of Portage, and will be operated 
by electricity. 

Chicago, 111.-The Jefferson Street Railway Co. has secured 
a license to incorporate, with a capital stock of $500,000, The inten­
tion is to build a n electric line on Elston A venue and connect with the 
West a nd North Chicago street railway lines on Milwaukee and Cly­
bourn Avenues-seven miles in all. The incorporators are George H. 
Parker, Jose ph B. Bickerdike, Fred E. Eldred and four others. 

Cripple Creek, Colo.-Articles of incorporation of the Crip­
ple Creek Street Railway Co., with the principal oflile in Fremont, 
were recently filed, the incorporators being A. C. Hickman, Albert B. 
Calaway, George J orda n and W. S. Montgomery. The company pro­
pose building a line through the towns of Cripple Creek and Fremont, 
and connecting with the towns of Barry and Mound City. The capital 
stor:k is placed at $100,000. The proposed line will be about five miles 
in length. 

Dayton, O .-Albert M. Crisler and Robert Appleby of Eaton, 
have fil ed with the board of county commissioners an appl ication for 
permission to erect poles a nd string wires for a single track electric 
railroad from the county line to Dayton. 

Dravosburg, Pa.-Homer H. Swaney, of McKeesport, has 
formed a company of Pittsburgh capitalists and has bought the stock 
and charter of a company that was formed some years ago to operate 
an electric line between Dravosburg and Elizabeth, and he will put 
the project through. 

Elizabeth, N. J.-Articles of incorporation were filed last 
month by the Elizabeth & Plainfield Street Railway Co. The road 
will run through Linden and Cranford townships, and will first be con­
structed to Westfield. The capital of the company is $100,000 in stock 
of I ,ooo shares. The incorporators are James B. McGiffert, William 
A, Peddle, J. H. Vail, Westfield; Luther M. Whittaker, Westfield; 
Dwight F. Burritt, James Garwood and Foster M. Voorhees. The line 
will start fr nm the Union Depot, Elizabeth, and run through what is 
known as the old road to Westfield, will be seven miles long and oper­
ated by electricity. 

Galesburg, 111. -A new company, entitled the Galesburg 
West Side Street Railway Co., has been incorporated, with capital 
stock, $75,000. The incorporators are Sol Frohlick, N. P. Glann and 
others. 

Grand Forks, Minn.-The Grand Forks Electric Street Rail­
way Co. has been incorporated by Charles F. Arrol, Wilford G. De 
Celle and Frederick C. Stevens, all of St. Paul. The capital stock is 
$100,000. 

Green Bay, Wis.-A franchise has been granted Jackson J. 
Case and Charles H. H ol mes, of Racine, for an electrical railway, to 
be commenced by May IS, 1893, and finished within one year from 
that date. 

Hammond, 111.-The Whiting, Hammond & East Chicag-o 
Street Railway Co. has been incorporated; capital $ 100,000. A. R. 
Shroyer, A. Bloch, M. J oel and C. F. Griffin are the incorporators. 
The principal office will be at Hammond. 

Hanover, Pa.-The Hanover & McSherrystown Street Railway 
Co. has been organized, with a capital of $30 ,000. John C. Tanger, of 
Hanover, is president. Others interested are A. H. Melhover, Aaron 
H ostetter and Thos. Ehrehart, all of Hanover. 

Houston, Tex.-The Houston City Street Railway Co. has 
been organized with a capital of $40 0,000. The incorporators are H. 
F. McGregor, T. W. House, C. A. McKinney, George C. Adams and 
0. M. Carter. 

Lockport, N. Y.-Goodwin & Swift, of 2 Nassau Street, New 
York, and Reed & McKibbin, of 2 Wall Street, New York, with Ash­
ley & Hodge, of this place, will commence construction soon on the 
proposed Lo<;k port and 0lcutt road, 
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THos. H. FEARY, of Syracuse has asked the aldermen whether 
they would consider a petition for a franchise in the city. 

Mauch Chunk, Pa.-The Council has voted to grant the 
right of way pt-titioned for by the Carbon County Electric Railway 
Co. Fred. Benolette is attorney of the company. 

McKeesport, Pa.-The Citizens' Passenger Railway Co. has 
been incorporated here. The capical stock is $30,000, and the presi­
dent is James S. Kuhn, of McKeesport. Others interested are W. A. 
Dunshee, W. E. Harrison and Horace Crosby, all of this place. 

Meadville, Pa.-The Select Council lately received a petition 
from George D. Trawin and thirty-seven citizens, asking the privilege 
to construct an electric railway on certain streets. 

Medford, Mass.-The city has granted a franchise for the 
Middlesex Fells electric road, and its completion is assured. The 
road is backed by Ex-Governor Ames, F. L. Ames and others. 

Montgomery, Ala.-The West End & Riverside Electric 
Street Railway Co. has filed articles of incorporation. The incorpo­
rators are Dr. S. D. Seelye, M. E. Satchwell and J. M. Garrett, Jr. 
The capital stock is $100,000. 

Nanticoke, Pa.-People's Street Railway Co., of Nanticoke 
a nd Newport, has been chartered; capital, $60 ,000. 

New Glasgow, N. J .-The New Glasgow Electric Co. has 
asked the Council to approve of a route for their proposed electric 
street railway. 

Oakland, Cal.-The Twenty-third Avenue Electric Railway 
Co. has been incorporated, with $300 ,000 capital stock. The directors 
are W. J. Landers, H. W. Meek , C. E. Palmer, B. C. Hawes and 
A. C. Hammond, Jr. 

Passaic, N. J.-The Passaic, Rutherford & Carlstadt Railway 
Co. has been organized by James A. Morrisse, of Paterson. 

Pottstown, Pa.-The Citizens' Passenger Railway has received 
a charter; capital, $75,000. The road will be twelve and a half 
miles in length, beginning at Douglassville, and extending to Potts­
town. The directors are John P. Dunn, John A. \Neher, Pottstown ; 
Samuel M. Zacharias, W. Wilkins Car, Philadelphia; James C. Herlig, 
Reading. 

Quakertown, Pa.-lt is contemplated to build an electric rail­
way from here to Richlandtown. 

Reynoldstown, Pa.-The Reynoldstown & Port Vue Traction 
Co. has been organized with a capital stock of $18,000 to build an elec­
tric railway. Horace Crosby, of Pittsburgh, is president. A. Chandon, 
W. A. Dunshee, James S. Kuhn and James Simpson, all of McKees­
port, are interested. 

Richfield Springs, N. Y.-The Trustees of Richfield 
Springs have granted a franchise for a street railroad. The road will 
extend from the Spring House corners to the Lake House. 

Sacramento, Cal.-H. P. and Charles E. Livermore, Albert 
Gallatin,,A. J. Ralston, J. D. Fry and R. D. Fry, all of San Francisco 
and owners of the Folsom Water Power Co., have applied to the City 
Trustees for a franchise for a system of electric railways covering a 
number of streets in this city. 

Salt Lake City, Utah.-A franchise has been granted .to the 
Great Salt Lake & Hot Springs Railway Co. 

Sioux City, la.-Articles of incorporation of the Morning Side 
Street Railway Co. were filed last month. The capital stock is fixed 
at $100,000. The incorporators include James A. Jackson, William L. 
Joy, E. C. Peters and J. H. Quick. 

Tampa, Fla.-Anicles of incorporation have been filed of the 
Consumers' Electric Light & Street Railroad Co. Among those in­
terested are E. S. Douglass, W. H. Kendrick, A. C. Wuerpel, H. H. 
Kinyon and W. B. Henderson. 

Tamaqua, Pa.-The Tamaqua Board of Trade has passed a 
resolution urging the construction of the electric railway between that 
town and Lansford. 

Toronto, 0nt.-At a recent meeting of the shareholders of the 
Toronto & Scarboro' Electric Railway, Light & Power Co., at the 
offices of John Stark & Co., 28 Toronto Street, it was voted to push 
the work of construction without delay. The intention of the company 
is to connect Scarboro' Heights and the city, and overrun that pan of 
Toronto east of Don with a system of electric cars. The officers of 
the company are : President, W. G. Stephenson ; vice-president, 
John Hallam; secretary, treasurer and managing director, A. W. 
Dingman. 

Washington, lnd.-This place is to have an electric street 
car line. The City Council has granted a franchise for fifty years to 
Graham & Cox, and released them from taxation for ten years. 

-----···-----
Extensions and Improvements. 

Andover, Mass.-A petition by residents has been presented 
to the Merrimack Va lley Stree t Railway Co., asking for an extension of 
the tracks from North Andover centre to Andover. 

Ashland, Wis. -Work on the electrical equipment of the street 
railway line here has been commenced. 

Baton Rouge, La.-The Capitol Railway & Lighting Co. 
has purchased the Baton Rouge Street Railway, and will operate it by 
electricity. 

Buffalo, N. Y.-The di rectors of the Buffalo & Williamsville 
Electric Railway Co. have let contracts for the construction and equip­
ment of an electric railway from Buffalo to and through t

0

he village of 

Williamsville, N. Y. The road will be four and a half miles long, 
and will be a continuation of the Main Street line of this city. The 
contract for the construction has been awarded to J. D. Murray, of 
New York City, who also furnishes the electrical equipment and rolling 
stock. The former is of the Thomson-Houston t~·pe. The contract 
for a I 50 H. P., compound condensing engine has been awarded to 
the J ohn T. Noye Manufacturing Co., of this city. 

THE Buffalo Railway Co. has been granted bv the Board of Alder­
men the right to substitute electricity for horse· power on all its lines 
except the Elmwood Avenue Line. 

Chattanooga, Tenn.-The street railway company contem­
plates the early completion of the proposed line out Fourth Street to 
Sherman Heights. The survey has been made and the poles erected 
for part of the distance. The extension of the Ridg-edale line one mile 
further, to East Lake, is also being talked of. Some important im­
provements are also in progress on the St. Elmo road. 

Chicago, 111.-By an action of the City Council last month the 
extreme southern electric street railway systems of .he Calumet Elec­
tric Street Railway Co. are connected with the system of the Chicago 
City Railway Co. by way of Stony Island Avenue. The importance of 
this lies in the fact that it gives transportation to the World's Fair by 
electric rnilway (overhead wire system) from Grand Crossing and 
southern points, and perfects the connection with the present cable sys­
tem. A license fee of $50 for each car is fixed. 

APPLl CATION for a permit to build from Ashland to Western 
Avenue has been made by the Lake Street Elevated Rail way Co. 

Cincinnati, O.-The Cincinnati Street Railway Co. has be­
come the owner of the franchise for what is known as Route 23, 
granted some time ago to Simeon M. Johnson. 

THE Board of Aldermen have been petitioned by the Consolidated 
Street Railway Co. for permission to change the Eighth Street line to 
electricity ; also to build a new inclined plane at a point 100 ft. north of 
the present one. The road is to be finished in a year from the time of 
getting the grant. Route 21, on top of Price Hill, is to be made elec­
tric also, and thus the rapid transit will be continuous to the west cor­
poration line. The company has also received permission to equip 
the Sedamsville line with electric power. 

Danville, Va.-At a recent meeting of the directors of the 
Danville Street Car Co. it was voted to begin at once the work of 
extending the Hne towards the reservoir. 

Denver, Colo.-An ordinance has been passed granting the 
franchise to the Tramway_company to construct a line connecting with 
the Agate Avenue line. 

Detroit, M ich.-The street railway company has received per­
mission to equip its Woodward Avenue line, 

Duluth, Minn.-A contract has been let by the Duluth Street 
Railway Co. to W. C. Doherty to build an extension to Lakeside. It 
is to be completed before November 15. 

Everett, Mass.-The Lynn & Hoston Railroad Co. has peti­
tioned the selectmen for a location for a second track in the city. 

Lancaster, Pa.-The West End Railway Co. has been granted 
rights by the Council to make several"imponant extensions. 

Lansing, Mich.-Real estate dealers in the northwest portion 
of the city are agitating the matter of extending the street line west on 
Franklin Street to the Blind School, north on Pine to Willow Street, 
and thence west to West Street, and from this poiF1t to the fair grounds, 
thus forming a complete belt line. 

Malden, Mass.-The Stoneham & Hoston Street Railway Co. 
has petitioned for rig.ht to construct a single electric track over High­
land Avenue, Pleasant and Sumner Streets. 

New Bedford, Mass.-The Union Street Railway Co. has 
petitioned the town of Fairhaven for permission to extend its track 
from its present terminus to the Howland Road, or East Coggeshall 
Street. 

New Haven, Conn.-The State Street Horse Railway Co. 
has received permission to double track its entire line. 

THE Board of Public Works has given permission to the Winches­
ter Avenue Street Railroad to extend its tracks from the present ter­
minus, corner of College and Chapel Streets, through College, George 
and Commerce Streets , to connect with the New Haven & West Haven 
railroad's tracks. 

AN extension to the Morris Cove electric road has been laid up 
Farren Avenue and along Meadow Street to the east end of the Quin­
nipiac drawbridge. 

New Rochelle, N. Y.-The Board of Village Trustees has 
granted a franchise to the Union Railroad Co. to lay tracks :o. nd oper­
ate a trolley railroad in connection with their New York system. 

New York, N. Y.-On October 5 the board of directors of the 
Houston, West & Pavonia Ferry Railroad Co. which operates all but 
two of the lines controlled by the Metropolitan Traction Co. in New 
York City, voted to cable the extensions on Ninth and Lexington Ave­
nues, which they petitioned for. The petition has been granted. 
Previous to this vote it was generally understood that the trolley sys­
tem would be installed on the first of these extensions. The directors 
state in their resolutions that "whatever may be the merits of other 
systems oi traction, it is not open to this company to consider t~e 
same for these extensions after having invested millions of dollars m 
the present cable system." 

Newton, Mass.-The Newton & Waltham Street Raih~ar <;o. 
will commence work at once on the construction of the connecung !me 
of tracks between Waltham and Watertown. 
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Norristown , Pa.-The Ci ti zens' Passenger Railway Co. has 
rec:eived permbsion to operate its road by electric po wer. The usual 
conditions a ncl restrictions are made . 

Providence, R. 1.--Thc Union S treet Railway Co. has been 
granted a twent\ year fran ch ise over certain streets in East Provi­
dence. 

St. Paul, Minn. - Thos. Lowry, pres ident of the Twin City 
Rapid Transit Co. , has been granted permission to build a line to 
Como Pa rk. 

Scranton, Pa.--The new managers of the People's Railway Co. 
will probably doubl e track a considerable portion of the line which has 
now only one trac k, a nd will introduce other improvements. 

Springfield, 111.-The City Railway Co. has been granted the 
right to extend its line on Monroe Street, Capitol A venue a nd East 
Grand Avenue. 

Springfield, Mass.-The Springfi eld Stree t Railway Co. has 
petitioned fur right to make a number of extensions. 

Springfield, O.-The street railroad company has been granted 
the. right to construct its line ove r Sycamore and Warder Streets. 

Vancouver, Wash. - The Columbia Land & Improvement 
Co., of this city ha~ sold its street railway franchise, horses, cars, 
etc., to the W ashington S treet Railway Co. This latter company will 
extend the line a nd will install a new engine anti boiler. 

Washington, Pa. - The e lectric rai lway company has made 
a li beral proposition to pa rti es inte rested in the extension of the line. 
They propose to make it on condition that a ll unpaid stock subscrip­
tions in the vicinity be paid in full, a nd a subscription be made in cash 
sufficient to justify the extensions, with consequent additional expenses 
of op!'!ration. A rebate of 10 per cent. on ticke ts is also offered. 

Wellesley, Mass.-The Natick & Cochituate Street Railway 
Co. proposes to ask for a franchise to ex tend its t racks from Natick 
through Wellesley. 

Williamsbridge, N. Y. -The Board of TrusteesofWilliams­
bridge, have granted a fra nchise to the U nion Railroad Co. to extend 
its system through the streets of the village. 

-----►••►------
Personal. 

Mr. Frank C. Randall, formerly superintendent of the Tripp 
Manufacturing Co., has accepted a position with the J. G. Brill Co. 

Mr. Henry D. Stanley, formerly connected with the Bridgeport 
Brass & Copper Co., has accepted a position with the 0konite Co., l•f 
New York. 

Mr. John A. Brill was unable to attend the Convention on ac­
count of serious illness, which has confined him to his ho me for about 
six weeks. Mr. Brill has been a constant attendant at the conventions, 
and it is nP.edle~s to say that his absence was generally noted. The in­
terests of the Brill company, however, were well cared for by the pres­
ident, Mr. G. M. Brill, and Mr. W. H. Henlings. 

The Ammonia l\lotor. 

The Railway Ammonia Motor Co. , whose motor car was described 
in the last issue of the STRF-1'T R AI LWAY J OURNAL is building in 
Brooklyn an improved ammonia moto r car which will be completed 
shortly, and will then be put in operation on one of the street railway 
lines in New York City. 

This motor is the invention of P. J. McMahon, a n ex-naval engi­
neer, who has operated a car on the World's Fair grounds in Chicago, 
and has also introduced th e system in England, whe re a car is in suc­
cessful operation. The motor carries no coal or fire, and there is no 
escape in the atmosphere. The anhydrous am monia used is prepared at 
a stationary plant, and the cost of producing the pow er is claimed bv 
the manu 1acturers to be less than one ce.nt per car mile run. The 
motor is easy to operate, and can be worked by a ny ordina ry con­
ductor, stopping and sta rting much more quickly than a horse car. 
On a level road and with a free track a speed of twent y miles 
an hour can be mainta ined. The cars are considerab ly lighter than 
electric cars of the same s ize, and as each car is o perated ind ependentl y 
and carries its own motive power , the manufacturers claim it to be 
more desirable than the electric sys tem. This company has 
moved its offices fr om 280 Broadway to Drexel Build ing, Wall 
Street, New York: 

The Origin of Feed \V atcr Pul'ificrs. 

A novel illustration, showing the principle upon which the fe<'d 
water purifier is based, has been issued by the Hoppes Manufacturing 
Co., o f Springfield, 0. This illustration, which appears in our adver­
tising pages, shows in the center a Hoppes purifier complete, and the 
view of a purifier pan after use. The latter exhibits a considerable 
deposit oi solid matter which was for merly held in the feed water, but 
which has been caught by the pan. The rest of the picture shows the 
interi0r of a cave in which many stalactites a re hanging from the roof, 
left there by the solid matter of water dripping through the roof, while 
on the floor of the cave are a number of stalagmites. As stalactites 
are found longer and greater in number than stalagmites, so this manu­
facturing company has found in its heater that in actual practice about 
three-fourths of the solid matter caught by the purifier is found cling­
ing to the under side or bottom of the pan ; while the inside shows a 
deposit usually amounting to one-fourth of the total scale. 

Profit Slwring. 

The subject o f co- operation a nd profit sharing is a theme that ha:, 
engaged the thoughts and attention of persons well versed in the art 
of governing or manag ing great and productive enterprises requiring 
a large number of operatives. 'While this has been a thoughtful sub­
ject with limited experiments during the past years, it is now a subject 
which occupies the a ttentio n of th ose in every walk or class of life. 
Centralization of capital h;i s strengthened its power; this is evident, as 
revea led in the many successful a ttempts by financiers to consolidate 
capital. During thi s time labor has not been idl e, but has exemplified 
its power in its efforts to organize or unionize with a view to 1cstritt 
or defeat any infringement of capital on labor. The inhabitants of a 
state or government co-operate for the purpose of strength and pros­
perous gain. If these are gov-!rnmcntal facts in a large way, why is 
not the subject of co-operation more thoroughly studied and aclop te d 
by those controlling and managing enterprises which represent a gov­
ernment within themselves? 

Railway lines arc merged into one system in order to become a 
unit which, with skillful management and co-operation, a re enabled to 
attain results impossible of consummation in any other way. These 
are not rare instances. Street rail way companies confolidate for the 
fulfillment of centralized strength, that desirable result!< may be a t­
tained. The whole drift and tendency of capital engaged in operating 
systems of traffic for the benefit of the people i~ to consolidate, and 
few are ready to deny that such consolidation and co-operation is not 
wise and beneficial. 

Then, if this principle of unity will bring to aggregate wealth 
salutary results, why is it that men whose capital is their labor can­
not in a measure attain similar results. There is no reason why an 
organization of men whose capital is their labor may not produce for 
themselves the same ratio of profit. Neither large nor comfortable 
fortunes have ever been accumulated from the savings or profits of one 
man's labor, who did not either employ others or acquire land or 
other property bearing interest, increase in value or return large rents. 
It is this apparent funda mental wrong or inequitable condition which 
the labor movement is striving to 1,orrect at the present time. Profit 
s haring produces an individual, or self interest, which is natural to 
ma n. Little or no respect is shown to the individual who does not, in 
this age, look out for se lf. Attempts to foster a system of gain or 
profit may be so strained as to breed selfishness, and may be impreg­
nated with such tyrannical shortsightedness as to fail of its purposes, 
whil e a wise self interest can look beyond the present day advantage. 

" The employer who pays starvation wages," says Ge.o, Chace, of 
Mass., '' and expects t o get the measure of work by sweating and 
grinding, who is bothered by frequent shifts, poor production and 
occasional strikes, is as short s ighted as-'a poor teamster, who half 
starves hi!< horses and hopes by blows to force the stint of work from 
his thin ribbed beas ts , and perhaps more so, inasmuch as the capability 
and sensibility of human beings are greater than those of dumb creat­
ure!'." As a matter of business, it pays to trust human nature and 
anticipate adequate returns for your confidence. The lack of good 
fa ith and fidelity are, as a rule, cause for the treachery and fraud that 
are often apparent and complained of. The underlying principle of 
profit sharing relies for its success upon the natural appreciation of a 
good turn by reciprocal parties. 

Low and inadequate wages, viewed from the standpoint of an 
em ploye r , whether the manager of a street railway system or any other 
kind of work, if made so low as to hinder the employes from doing the 
full measure of work, or injures the quality of the service, is not pro­
ductive service. It is not difficult to correctlv estimate the difference 
in value be tween the labor of an eager•and commensurately paid work­
man and a reluctant, half paid servant, between one who works for 
your inte rest and one who works against it, and one whose chief a.im is 
on ly to accomp lish enough to secure his pay and retain his place. 

Will profit sharing supply a sufficient impulse. to so advance the 
whole interest of employer and employe? It is claimed to offer the 
safes t practicable solution of the labor problem. In such event, it is 
claimed that the affairs and business would be kept in the hands of 
men of brains, skill and gumption, and at the same time preserve every 
incentive of self interest intact, proffering employes an appreciable share 
which may from time to time be distributed, and ultimately increased 
when results are sufficient tu justify such increase. 

If it has been and can l:Je demonstrated that profit sharing pays a 
manufacturer, is it a sensible thing to recommend to a street railway 
management? If such a scheme pays the employer, it also pays the 
employe; hence, can it not be presumed to pay the community in gen­
eral and the customer or patron who in turn increases the receipts cor­
respondingly? Would not the adoption of such a system give a better 
quality of service, and thereby make thrifty citizens of a class hereto­
fore unsteady as to habits and permanency? If profit sharing teaches 
employes thrift, and gives them steady employment where prudence, 
skill and interest mean profit, and profit means forehandedness, there 
can be little doubt abou t the betterment of his citizensqip. 

Profit sharing is the oil that cools the friction of interests. If a 
se rvant is given t o know that a fair chance is open to him he is n::t in­
dulging in inflammatory advocacy of strikes. He cannot well afford to 
stri ke against his own interests, but rather finds it to his interest to at­
tend strictlv to business. When an employer or management takes his 
employes into quasi-partnership, he thinks more highly of them, and by 
a word of encouragement and appreciation obtains more and better ser­
vice than cou ld have been accomplished under the "low wages, non­
interest" svstem with harsh and commanding usages. There is much 
in favor ot"profi t sharing, and but little against it. The strongest side 
considered herein is that of self interest. The question is, after con­
sidering all its social and economical relations, can it be successfully 
adopted by street railroad management. The proof of this does not 
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depend so much upon argument as upon experience. A simple plan 
would of necessity first be adopted which would enable the manage­
ment to keep within their own knowledge the true state of affa irs, 
earnings, etc. The workmen should share with the stockholders. 

It would be difficult to determine the influence such an expe ri - j 
ment would have upon street railway management. It would, doubt­
less, work admirably when business was good and profits ample, but 
when business was slow and there were no profits to divide, a discon ­
tent, even greater than that produced by lo\V wages, might be ex­
pected. Such an experiment might be made for a given time-six 
months or a year-with no promise beyond that time. Would it not 
be a surprise to some managements that are not paying any dividends 
now to experiment with profit sharing, and thus to be able to pay a 
healthy dividend ? It is evident that a generous business policy cou nts 
for something, and the interested co-operation of few or many em­
ployes cannot be well overlooked as an insignificant facto r in the suc­
cessful operation of any enterprise. Profit sharing is en titled to a fa ir 
trial in this age, and a wise self interest on the part of both employer 
and employ ed in the management of street railway systems affords an 
average opportunity for mutual success. R. D. F. 

New Station of' the Metropolitan Street Railway 
Co., \Vashington. 

\Vithin a short time ground will be broken for an electric 
power plant, to be built by the Metropolitan Street Railway Co., at 
the intersection of 0, P and Four-and-a-half Streets and Delaware 
Avenue, Southwest, for the Four-and-a-half a nd Ninth Street lines. 
A storage battery building, machinery building, boiler house and car 
house will be put up, and they will occupy a frontage of 252 ft. and 
a depth of 512 ft. 

The feature of this structure will be the corner tower, with a base 
twenty-six feet square and an elevation of eigh ty feet above the side­
walk. The storage battery building will be on the corner. 

Adjoining this building on the east and fronting O Street will be 
located the car house, 90 X 268 ft., the roof of which will be carried 
upon eighteen iron trusses (ninety feet span), making one of th e 
largest street car houses in the country. South ?f the storage battery 
building will be the machinery bui lding, 85X69 ft., with an elevation 
of thirty feet to the eaves, and inclosed with a steep trussed roof. In 
this building will be placed the machinery. 

Adjoining the latter building, a nd extending to P Street, will be 
placed the boiler house, 58X 65 ft., and corresponding in eleva­
tirn with the machinery bui lding. This will contain four large boilers, 
two large water tanks, steam pumps, heaters, etc. A one story fuel 
house, fronting P Street, will be annexed to the boiler h0use. The 
feature of the boiler house building will be the smokestack, skirting 
with base twelve feet square up to the roof lines, and from this point 
the section will be made octagonal, and topped with a terra cotta cap­
ital coped with stone at an elevation of 107 ft. above the su rface. The 
interiors of the buildings will be finished in a plain but substantial 
manner. All floors will be laid with granolite, a nd Georgia dressed 
pine lumber used in roof construct ion, and iron beams, girders, columns 
a nd corrugated iron arches enter largely into the const ruction. 

Report of the Melbourne Tramway & Omnibus Co. 

The annual meeting of the Melbourne (Australia) Tramway ii Om­
nibus Co. was held August 9. The report of th e directors r.howed 
during the year ending June 30, 1892, a profit (including £13,043 13s. 
7d., brought forward from last year) of £95,715 4s. Id. From thi s 
three quarterly dividends of 5 per cent. each had been paid, amounting 
to £72,oco. leaving a sum of £23,715 4s. rd. to be carried forward. 
The receipts had been largely interfered with by the depression which 
had existed throughout the year in every class of business, and until 
some redval took place the directors stated they could not anticipate 
any marked impro\"ement, but they had no misgivings as to the real 
prosperity o f th e company when matters resumed their normal condi­
tion. To meet the lessened rece ipts , bes id es considerable savings in 
other accounts, large reductions had bee n made under the heads of 
di rectors' fees, salaries and wages, and fu rther reductions were arrang­
ed for. 

The traffic receiµts for the year were £511,914 12s. 3d., a decrease 
of £50,626 7s. 3d. on the preceding year. The amount was made up 
thus : Omnibuses, £9,541 qs. 5d., being £2,082 I 2s, 8d. less than 
last year: tramways, £502,372 r7s. rnd., being £ 48,543 qs. 7d. less 
than last year. During the year sixteen cable lines a nd three horse 
lines have been operated. 

Passengers carried were: 43,825,439, a decrease of 4,056, 125 ; 
miles run, 8,892,077, a decrease of 576,950; miles operated , 41 ¾ 
double track, cable; and --i½ double t rack, horse. 

Power Hack Saws. 

Althoug h the power hack saws manufactured by the Millers Falls 
Co., of 93 Reade Street, New York, have been on the market only a 
short t ime, th ey ha ve already achieved a remarkab le success. They 
are desig ned to run with a belt, and are adapted to various lengths of 
the Star hack saw. The manufacturers state that with one twelve 
inch blade they ha ve cut off a four inch steel shaft ten times, and have 
run the saw stead ily on cast iron for a week. Further particulars in 
regard to this saw can be found in the January issue of the STREET 
RAI LWAY JOURNA L fo r this year. Among the users of this saw are 
numbered many street railway companies and other companies and j 
individuals who have occasion to u5e this apparatus. 

Professor Thomson on the Electric Railway. 

In the following extract on the "Future of Elec­
tricity" is given Prof. Elihu Thomson's idea of the 
modern e lectric railway. He refers also briefly to devel­
opments which may be expected in the field. The article 
appeared in a recent number of the New England Jlfaga­
zine. 

1 n our day we cannot, even with effort, realize how great a 
change was wrought in means and methods of transportation by the 
introduction of the steam locomotive. To do so we must make a 
journey through a country where the railroads have not yet gone. 
How vast has been th e ir influence on the development and prosperity 
of a country ! Even with no other means of propulsion than horses, 
the strips of iron or steel called rails have had an incalculable influ­
ence o n t he growth of cities. The horse car system, the introduction 
of which is within the memo ry of persons of middle age, is however, 
bei ng rapidly revolutionized. To realize this fully, one has only to 
s~and in or near Boston Common and to notice that on Tremont 
Street, which at one time was covered with poor horses struggling 
with their heavily loaded cars, there is now a lively procession of 
'' electrics," or, as Dr. H olmes has quaintly called them in his charm­
ing poem, "broomstick trains." What witchery is here ! Simply a 
great exhibition of transmission of power by electricity as applied to 
moving vehicles. But it is certainly more. It is a grand example of 
org a nized human effort in the solution of difficult problems. In one 
o f its aspects it signalizes a victory even over prejudice and conserva­
tism . It is a living testimonial o f the wisdom and energy of the men 
who have stood back of the work and have been able in a sense to 
move m ountai ns. From the engineering standpoint it has shown that 
even under cond itions the most exacting, the electric motor has 
proven its merit. But those who are not familiar with such work can 
not rea li ze how much of strenuous battling with obstacles and difficul­
ties is involved in effecting such a revolution. Back of the visible 
expend iture of mechanical energy in moving the cars, we shall find for 
genera· ing and supplying the current a gigantic power station, with 
its ponderous engines, dynamos, regulators, switches, together with a 
huge steam boiler plant, the whole constituting the largest electrical 
generating station in the world to-day anc! aggregating over 20,000 H.P. 
when in full work. All of this energy is put into the lines leading 
from the station in the form of electric current under a moderate 
pressure. The revolution thus exe mplified in Boston is going on 
ex tens ively in other places, and will constitute, without doubt, one of 
the most active of enterprises for a considerable time to come. 

In a modifi ed form. railways in factories and mines are already 
being run by electricity. ln such cases electric trucks or electric loco­
motives do the haulage work. The time is probably not far distant 
when there will exist electrically operated railways connecting different 
cit ies and to wns wherever the traffic is considerable. The steam loco­
motive itself will on some roads be replaced by the electric locomo­
tive, where th e conditions a re such as to warrant it. Water powers 
may thus be rendered available for the operation of the railways, and 
ne w water powers may be created for the operation of roads such as 
skirt along rivers having a sufficient fall. But it is not at all likely 
that the lines of road which have but a very few lines per day passing 
ove r th em will be o perated electrically by generating current at a 
stat ion and conveying it to the moving trains. In such cases the 
problem is like t'hat of the steamship, which will become an electrical 
ship when means are found for cheaply generating electricity from 
fuel carried on board. Or perhaps this and many other such problems 
may receive another· solution. Could we, for example, consume our 
fuel e fficiently in setting free from combination two chemical elements 
o r substances which could afterwards be combined in a compact bat­
tery and g ive out an equivalent electrical energy, and were it also pos­
s ible to again use fuel in decomposing for a second time, and so on, 
the tw o substances, the result would be attained indirectly. Were the 
processes required simple and unattended with great wastes, our much­
to-be-desired cheap supply of electricity, either in a station or in a 
moving vessel or vehicle, mi g ht become a realization. We shall sug 
gest this solution of the problem, without daring to prophesy that it 
will com e to pass. 

Proposed High Speed Electric Railway. 

The plan for a boulevard and electric road between Baltimore and 
Washington has been enlarged to include Philadelphia. The com­
pany has been incorporated in Maryland as the Washington & Balti­
more Boulevard & Electric Railroad Co., The incorporative act re­
quires that work on the road shall begin within six months, and be 
completed within twenty-four months after the passage of the act. It 
is expec ted to run trains at the rate of sixty miles an hour. 

A House \Varming. 

The Ekctrical Enginrer entertained its many friends on \Vedn~sday 
afternoon, October 26, in it~ handsome new offices in the Jlfazl and 
r--:.xpress Building, 203 Broadway, New York. An elaborate lunch­
eon was serv ed to the several hundred gentkmen present, who thor­
oug hly enjoyed th e hospitality of the popular staff of our esteemed con­
e mporary whose marked success in the field of electrical journalism is 
so pronounced and so deservedly earned. 
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HHOOI{ I.YN STOCl{S ANU UONUS.- Corrected b y C. E. STAl'l.ES & Co. , 
~15 Moutnguo Street, llrooklyn, Oct. HJ. 8tock quotntlovs nro per cent. 
values. 

I> 

Compnny. Par. 
;a Date 

111<.l • .ASk 'd 

STOCKS. 

Capital. Period. ~ Is~~c. 

____ ;1--- --
Atlnnttc Avenue I{. H. Co ... 50 
llroook!Yn City I{. H. <Jo . .... 10 
Coney Island & Brookly n 

U. H. Co •••. ... .•••••.•••••• 100 

1,250.000 Q.- J. 1½ . .... .. . ... 12·1 
6,000,000 ti .- J. 2 . . . . . . . . • . . 212 

1100,000 OCt. 1. 4 150 

I Dato Amount 

1- --- -- --
l'rtnclpal 

UONDS. or out-
Issue standing. 

Inter­
est 

Paid. 
% Due. Bltl. Ask'd 

1- -------
Atlanuc Ave. R. n. co., 1st 

mort ... ....... ..............•••••• 
Atlantic Ave. R. n. Co. cons ...... . 
Broadway R. R. co ................ . 
Coney Island & nrooklyn 

H. H. Co., 1st bonds ....... · 1 · .... . 

Coney Island & llrooklyn 
R. R. co., certltlcates .. ......... . 

south Brooklyn central R.R. 
Co., 1st ... . ......... . ...•.•..•... 

south t:lrooklyn central n. R. 
Co.,2d ................... . 

Brooklyn City n. R. Co., 1st . 

140,500 M. & N. 7 
()00,000 A. & 0. 5 
350,U00 J. & J. 5 

300.000 J. & J. 5 

300,000 J . & J. 6 

125,000 ~•. & A. 7 

150,000 F. & A. 6 
3,000,000 J. & J. 15 

May. 1804 10-1 
Oct. l!MI •• . . . 104 
6m. notice 100 

Jan. 1909 ..... 103 

July, 1894 l0il 

Aug. 1897 106 

I.July , 1!)11 102 
July, l!ll6 I l0'J 

ALBANY i',TOCl{S AND BONDS.-Corrected by SPKNCER TKASK & Co., 
Bankers ard Brokers, corner State and James Streets, Albany, N. Y., 
Oot. 111. 

company. 

ST,lCKS. 
lbany R . R Co .. ..........•. A 

' iVatervlelt Turnpike & n. R. 
co . ....... . .•........•..•••.. 

Par. 

100 

100 

I 
Cnpltal. I Period. 

750,000 Q, Feb. 

240,000 ....... 
---
Inte r-

I> :a Date 
00 or I31d. Ask'd 
$ Issue. 
.... 

- --
1¼ 1890 121 127 

... 1863 3 ······ 
- ---- - --

BONDS. 
Date I Amount 

or out- est % Principal Bid. Ask'd 
Issue standing. Paid. Due. 

- --- ---
A lbany R. R Co., 1st Mort ••. 1865 40.000 J.&J. 5 1905 105 

•• " " 2d Mort .••. 1873 20,000 M.&N. 7 1893 102½ :::·.:: ,. " " 3d ~ort ..•. 1875 28,500 
" " " 4£h Mort ... ,, ,, .. 5th Mor t ... 
" .. " Consol Mtg .. .. .. Debenture .. 

iVatervllet Turnpike & R.R., ' w 
1st Mort .... .....•........... 
atervllet Turnpike & R.R., 
2d Mort ..•••...••..•.•...... 

1880 
18ti8 
1890 
1891 

1889 

1889 

J.&J. 7 1895 102 ······ ll,50U 1\1. &S. 6 1905 102 ······ 50,uoo M.& S. 5 1913 1112½ ...... 
350,000 J.&J. 5 191!0 105 ·· ···· 200,0U0 l\I.& N . 6 1901 113 ······ 
350,000 M.&N. 6 191!) 115 118 

150,0U0 M.&N. 6 191!) 109 113 

NE \ V YOllK STOCKS A1'U BONDS.-Corrected by H. L. GRANT, 26 Broad 
St., New York, Oct. 19. Stock quotations are per cent. values. 

company. 
Date 

of 
Issue. 

Bid. Ask'd 

STOCKS. 
Bleecker st. & Fulton Ferry ••. 
Broadway & Seventh Avenue .. 
Cen'l Park, North &East River 
Central Crosstown .. . ......... . 
Dry Doek, E. B"way & Battery. 
42d & Grand St. Ferry .. •..•.... 
42d St., Manhat. & St. Nlch. Av. 
Eighth Avenue ...........••••• 
Houston, w. St. & Pav. Ferry. 
Second A venue ....•...•. ; ..•••. 
Sixth A venue ..............•... 
Tlnrd Avenue ....••••••...•.... 
23d St ........••••••.......••••• 
Ninth Avenue ...•••....•••...•. 

··----- --- -- ----·I--
100 900,000 J. & J. ¼ . . . . . • • •••• Z8 
100 2,100,000 Q.-J. ll½ ...•••••.•• l!J'i' 
100 1,800,000 Q.-J. 1½ ............ .. . 
100 600,000 (.J,.-F. 1¾ ......••••. '.35 
100 1,200,000 4,.-F. 2

1 

.......... 12v 
100 748,000 Q.-F. 3 .. ....•...• :.!95 
100 2,500,000 . . . . ... . . . . . . .. .- .....•• , 54 
100 1,600,000 Q.-J. 3 . ...••••••• 250 
100 t,0OU,000 tl - F. 2 .....•.•••. 200 
100 1,862,000 Q.-J. 1 ........... 113 
100 1,500,000 Q.-J. 1¾ ..••......• 195 
100 2,000,000 M. & N. 4 ........... ~lH 
100 600,000 Q.-F. 2½ .•..••.••.. 2.50 
100 800,000 Q -J. 1½ ........... 132 

30 
200 
150 
138 

56 

116 
200 
210 

135 

Bonda. 

---------------• 
Bleecker St. & Fulton Ferry ... 
B'way & 7th Ave., 1st mort •.•• 

Date Inter- " I Prlnclpnl Ask'd 
of Amount. est JO Due. Bid. 

Issue Paid. 

. . .. . . 700,000 J. & J. 7 July, 1900 112 115 

2d mort .••....•••••.•............... 
Broadway surrace Guaranteed ..... . 

Additional. ........••............... 
cen'l Park, North & East River ..... . 
Central Crosstown..... . . . . . . . . . .... . 
Dry Dock, E. B'way & Battery. 

1st mort .••.••.•••••••••.•.......... 
Scrip ....••.... .. .....••....•........ 

42d & Grand St. Ferry ....• , ........ . . 
42d St. Manhat. & St. Nlch. Av 

1st mort .•.. ..... .............. ..... 
2d mort. .•....••••••.•.••••••••... .. 

E ll{hth Ave. , Scrtp ••••..• .•. ••• ••..•. 
Houston. W. St. & Pav. Ferry .•••••. 
Second A venue .................••••• 
Thlrd Avenue ••••••.•..••.....•...... 
28d St. .............•.••••••..••...... 

1,500,000 .T. & D. 5 .rune, 1904 105 
500,000 J. & J. 5 July, 1914 1n2 

1,500.000 J. & ,l. 5 .July, 1924 104 
1,000,000 J. & J. 5 July, 1905 92 
1,200,000 J. & D. 7 Dec., 1902 115 11S 

250,000 M. & N. 6 Nov., 1922 115 

840,000 J. & D. 7 June, 1893 101 103 
1,200,000 F.&A. 6 Aug. 1914 101 

236,000 A.& O. 7 April, 1893 100 103 

1,200,000 M & S. 6 Sept., 1910 110 112 
1,200,000 J . & J . 6 1915 63 65 
1,000,000 F. & A. 6 Aug., 1914 105 109 

250,000 J. & J . 7 July, 1894 112 115 
1,600,0U0 l\L & N. 5 :-.ov., 1909 99 101 
5,ouo,ouu J. & J. 5 Jan., 1937 110 112 

250,000 M.&N. 7 May, 1893 102 104 

UO~TO N ~TO CKM.- Corrcct ea DY H. L. DA V & Uo. , .I() Wtttcr Htrcct, McrntJcrf! 
o r Bmiton Stock Exc ha nge. Oct. l!J. Stock quota.110118 an, prlcPs p pr Hharc 

r.: 
:; !Ja t c 

company. 

West End Pree ..... . ..... .... . . 
West Hnd com•n ....•. .. .•..•• 

Par. capita l. l'e rlotl . iii or Bltl. Ask'tl 
.!:! Issue. I .... -- - - -- --- 1---------

60 1$6,406.000 J . & .J. 4 1887 87¼ . . . . 
60 9,08/i ,OU0 J. & .J. 5 ! 5!J0- !8!J2 I 72¾ 1 7"t¾ 

PRO\'IUENC E S'l'OCl{S.- <..:orrccte d by VlIACK & llU1'1'S, Bankers, Providence , 
Oct.. 19. 

Company 

:.-
:a 

Par. Ua plta l. Pe riod t] 
-9 

Date 
O[ 

Issue. 
131<.l. A8k 'tl 

Pawtucket St. Ry. (JO. .. . .. .... IU0 
Union H. R co .• Prov........... 100 
Provide nce Cubie Tramway .. 100 

$270.000 New. . .. Oc t,., 18F.7 92½ 97 
2,U00,00U <l. - J. 2 1862-1863 204 210 

300,000 ownetl by Unton Ratlroatl Co. 

(11)1, YOKE STOCl{S.-Corrected by J . G. l\lACKlNTOSJJ & Uo., Bankers, llOIY­
oke, Mass. Oct. 19. 

~ :a Date 
company. Par. Capital. Pe riod. j of Bid. Ask'd 

Issue. 
.... 

-- ------- --
Springfield Street R. R. co ..•.• 100 1,000,000 J.&J. 4 ······· ··· 210 225 
Holyoke Street R. R ...•.••..... !CO 2uo.oool J. & J. 4 ........... 212 225 
Northampton Street R. R •..... 100 50,tJ00 . .... . .. ........... 25 50 

CHARLESTON STOCl{S ANH UONUIS.- Correct ed by A. C. KAUFMAN, 
Charleston, S. C., Oct. 19. Stock quotations are prices per share . 

Compa1iy. 

I> 
:a 

Par. Capital. Period. ! I Date 
C,f 

Issue . 
Bid. Ask'd 

-- ------ ----1-- ---
STOCKS. 

Charleston City Ry. Co . .. ..... . 
Ente rprise Ry. co ....•.•....... 

BONDS. 

I 
fi() $100,000 J. & J. 3 1······ ····· 

__!~ ~0,000 == .:..:..:_ ...... .. .. . 
or stand- est % Dut:. 

Issue Ing. Paid. 

65 
8 

Bid. Ask'd 

Charleston Clt.y Ry. co ....... . 

Date A~~'.?t Inter- I Principal 

-- - 100,000 .r. & .J.- Ill --19_1_5--
1
-•• -. -•• -•• -.-•• -. 

Enterprise Ry. Co ....... ...... . 5o,ooo
1

J. &,J. 5 1006 

NE\V ORLEANS STOCJ{,-; AND BONDS.- Cor1ected by GEOKGE LE 
SASSIER, 174 common Street., New Orleans, La., Oct. 19. .3tock quotations 
are prices per sbare. 

~ 

company. Par. ~ Capital. Period. ;;; 
$ , .... 

-- --i-
STOCKS. 

Garrollton R. H. Co •......... 100 800.000 Quart. 1½ 
Crescent City R. Co ....... •.. 100 1,150.000 .. 1¼ 
canal & Claiborne R.R. Co .. 40 240,000 ········ I .. . 
New Orle!inS City & Lake Co. 100 1,500,000 Quart. 1%' 

h i) 

Date 
or 

Issue. 

1867 
, 866 
188S 
1860 

I 
Bid. Ask'd 

--
132 135 
lO0 101¼ 
27 31 

140½ 144 
Orleans R. R. Co ............ 50 lt>5,000 1868 67 68 
St. Charles Streer, R. R. Co .. 50 600,000 " 2 I 1866 94 95¼ 

Date Amount Inter- % Principal 
Bonds. or Out- est Due. Bid. Ask'd 

Issue standing. Paid . 
---- - -- ---

Canal & Claiborne Sts. R. H. 1879 150.000 A&O 6 1Q87 ..... ...... 
<..:r escent City R. R 1st Mor t. 188:J 100,000 M&N 6 ,93_·99 ..... ...... 

do do new 1886 mooo M&N 6 1896 ...... 
N. 0. City R.H. Co ... .. ...... 11 "79 495,200 J&D 6 1903 120 ...... 
N. o. & Carrollton R. R. Co.. 1882 300,000 F&A 6 '92-'0ti ..... ...... 
St. Charles St reet R. R. Co... 1881 lli5,000 J&D 6 '89-'01 ····· ...... 

NEW HAVEN NTOCl{S AND BONUS.-Corrected by H. C. WARREN & Co., 
Bankers and Brokers, New Haven, Conn. Oct. 19. Stock quotations are 
prices per share. 

STOCKS. 
F. Ilaven & westvtlle R.R. co. 
State Street Horse H.. R. co .. . . 
New Haven &W. Haven R. R.Co 
New Haven & cent·n e H. R. Co. 
WWtney Ave. Ry. co ......•.... 
Brl'lgeport Horse R.R. co •.... 

25 $300,000 J. & J. 4 . .. . .. . . •. . 37 
40 
26 

25 23,0U0 J. & J. 3 . ........ .. 
25 .. ....•. .. .... . . 

50 .. ·2.5,000 : : : : : : : : 7 
100 140,00U ....... . 

· Hartrord & Westfield Horse R. 
R.Co ....... .... ...... ....... . 100 200,000 J. & J. 3 125 , :: : : : : 

--------- -----
Amo•nt I 

Date Out- Inte r- PI1nclpal 
BONDS. Of stand- est % lJue. Bid. A Sk'd 

Issue Ing. Paid. 

State Street Horse R. R. Co... 1874 
New Haven &W.Haven R. ,t.Co 18o9 
Bridgeport Horse R. R. Co •.... 
Ilanrord &Wethersfield Horse 

R. R. Co., Deb. :Serles A..... 1888 
Hartford & Wethersfield Horse 

R. R.Co., Deb. St'rles B .... , 1890 
Hartford & Wethersfield Horse 

20.000 J. &J. 
50.000 J.&J. 
50,000 . ....... 

100,000 1\1. & s. 
100,000 l\I. & N. 

---------
7 
5 
6 

5 

5 

Jan., lb'll4, 104 ..... 

~~'-~·--~~:1-~?~. :::::: 
8ept., 19U8 ..... .. .. . 

~ray, 19 to , ... . . 

R. R Co., Deb. Serles C. (Not 
yet Issued). . . . . . . . . . . .•• . • . . . . . ..... 100,000 M. &N. 5 May, l!llO ·····1··· ··· 
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:llONTUEAI, STOCKS ANU UONU:o..-CorrectedbyG01tDONST1tATBY&Co., SAN FRANCl:o.C0 ST0CJ{:,,; ANI> BONn:-;.-Corrected byPBiblPBARTB, 
Jllembers .'llontreal Stock ExC'hange. 9 St. Sacrament Street, Oct. 19. Stock Broker, 440 California Street, San Francisco, Cal., Oct. 19. 
quotations are per cent. values. 

r,: 
:a Date 

Company. Par. Capital. Period. .., or Bid. Ask'd 
r/l 

~ Issue. 
~ 

STOCKS. 
::11ontreal St. Ry.(p'd up sh.) 60 $9\J0,000 1\1.&N. 4 '\fay, '91. 24.~ 246 

Date Amount Inter-
BONDS. or Out- est % Prlnclp,tl Bid. Ask'd 

Issue standing. Period. Due. 
-- - --------

Montreal St. Ry ............ 1885 £60,000 •••••••• 5 19G5 ...... ······ 
LOUISVILLE ST0UIH, ANH BONUS. -Corrected b,V ALMSTFDT BROS. 

Stock and Bond Brokers, 5111 West ll1a1n Street, Louisville, Ky., Oct. 19. 

:a Date 
r,: : Company. Par. Capital. Period. ! Is~~e. Bid. Ask'd 

!-TOCKS. - -- - - ~-- --i-
LOUISVllle St. Ry, Co., pref... 100 $1,000,000 A. & o. 5 Jan. 1891 90 91 
Louisville St. Ry. Co., com.... 100 5,000.000 ........... Jan. 1891 31 35 

BONDS. 

Louisville St. Ry. Co., 1st mort 
Louisville City RY. co. cons . 
Central Pa~senger Hy. Co .... 
New Albany St. Ry. 1st Mort. 

Amount 
Date Out- Inter- Principal 

of stand- P:i'i~ % Due. Bid. Ask'd 
Issuel 1ng. · -- ---- --- - ------ --
1890 6,00(1,000 J. & J. 5 1930 99 99¼ 
1884 1,000,oou J. & J. 6 1 1909 1115 ..... . 
~:~ :~g:gge11 :~.- ~ mg 1 ~~ ·icici .. 

CHICAGO STOCI{S AND HUNU!'oi. --Corrected by WILLIAM B. WRF.NN, 82 
Washington Street, Chicago, 111., Oct. 19. 

Company. I Par. Capital. Period. ~ [ D-1.te or Bid. Asl,'d 
, $ I~sue. 

~ 

-- ------- -·- ·----1---
STOCKS. 

ChlcagoCtty ..........••...... 100 $7,oon,ooo Q.-J. 3 ••••.......• ,0 4m 
Chicago Passenger........... 100 1,000.000 A. & 0. 2½ • •• •• • . . . . . 9Y½ ..... . 
Nortn Uhicago City........... tno 500,ouo Q.-J. 7¾ .••........ 500 
North Chicago Street......... 100 5.000,000 J. & J. 4 ..•.••..... :!.O :!,:i 
West Division City............ 100 1,250,000 Q.-J. 8¼ • •••...... o2.~ 
West Chicago Street.......... 100 10,000,000 Q.-F. l½ ........... 215 ~18 

i-- Amount ____ _ 

BONDS. D~fe I sra~d-
1
~ttr- % Prgii~~al Bid. A,k'd 

1 
Issue 10g. Paid. 

------------1-- ------ -
Chlra,o City.................. ... . . . 4,t\19,500 J. & J. 4½ ........... 98% ~8¾ 
Chicago Passenger............ lt-83 100,ouo F. & A. 6 1'l03 109 ...... 
North Chicago City, 1st mort. 5110,000 M. & N. 6 1!100 IOI½ 102 

•• " " 1,8511.0C0 M. & N. ~¼ 1927 96½ ..... . 
2,~50.000 J. & J. 5 1906 100% ..... . 
4,ll)0,000 M. & N. 5 ........... ll'l½ ..... . 

Nort.h ehicago Street 1st mort 
1 

•••••• 

West Chicago Street,.......... . .... . 
West Chicago Street, Tunnel. . .... . 1,500,000 F. & A. 5 . . . . . . . . . . . .. . . . 96),( 

I 
PITT:o;BU!tGH STOCKi-. ANH HONUS.-Corrected by JOHN B. BAHBOUH,Jr., 

421 Wood Street, Pittsburgh, Pa., Oct. 19. Stock quotations are p11ces per 
share. 

Company. 

STOCKS. 
central Traction R. R. Co 
Citizens' Traction R. R. Co .. 
Pitt:;. & Birmingham R.R. Co 
Pittsburgh Traction R. R. 1 ·o. 
J:<'ederal St. & Pleasant Valley 
P1ttsburgli,A1legheny & Man 
we~t Enct R.R. Co .....•.•••. 
Second Avenue R.R. Co ..... 
Penn Iucllne Plane Co .•...... 
Jllonongahela Incnne Plane 

Co ......................... . 
Fort Pitt Incline Plane Co .. . 
Jllount Ollverin<'llne Plane Co 
Pittsburgh Incline uo ....... . 
Duquesne Traction Co •...... 

BONDS. 

Citizens' Traction R. R. Co .. 
Pitts. & Birmingham Trac-

tion co .................... . 

r,: 
;a Date 

Par. Capital. Period. ~ Is~fte. 

-----1i-1 
Bid. Ask'd 

50 
50 
25 
25 
50 
50 
50 
50 
50 

1:i~:g~g J:&J: ·s ··········· ·i2½1 
3,1100.000 25 
2,500,000 ......•. ·3. .. .. . . . . . . . 58 
1,100,000 J.&J. a .......... 25½ 
3,0ll0,uO0 .... 1¼ . . . . . . . . . . . 4!½ 

:wo,1100 J. & J. . ......... . 
3()11,00G J. & J. 3 .......... . 
250,000 ...•.............•.... 

50 140,000 F.&A. ··· 1········· ............ . 

gi I 18e:888 ·i&J_. 3 ::::::::::: :::: . ::.-.-:: 
100 150.000 J.&J. 5 1··········· ..... ..... . 
50 3,000,000 . . . . . . . . .. . . . . . . . . . .. . 28½ 28% 

Date I Amount Wer- -1----- --
or Out- est % i>r1nclpa1 Bid. Ask'd 

Issue ~tanding. Pald. Due. 

1,250,000 A. & 0 6 

1,500,000 

106 107 

102¼ 10:3 
10! ..... . 

I~ 
company. Par. Capital. Period. "' Date or Bid. Ask'd 

----STOCKS.---- ----1--- a ~:_ -----
City R. R. Co .. . . .•• • ••••...... 100 800,000 . . . . . . . . . . . . . . . . . . • . . • . . . . . . 100 
Calltornla St. Cable Co........ 1011 1,000,0011

1 
Monthly 5 114½ 115 

Central H R. Co....... . . . . . . •. 100 1,000,000 , . . . . . . . . . . . . . . . . . • . .• . . . . .. 12 
Gearv St.,Park& OccanR.R.Co 100 1,0011,ouo ......... 1 ........... 95 110 
North Beach & Mission Hy. Co 100 1,uoo,0011 ............•..•....... 68 72½ 
Ferries & ClitI House R. R. Co. 100 2,51,0,0110 ............... , . . . . . 30 35 
Omnibus Cable Co............. 100 2,000 000 ;llonthly 4 • ••••••..•. 48½ fO¾ 
Presidio & Ferries R.R. Co.... 100 1,000,000 ....................... ~8 29¼ 

Bonds. 
Date 

or 
Issue 

---------1-- -----
Ferries & CIIJI Home •.....•.•. 
Market Street R.R ..•..••.•.... 
Omnibus R.R •.•....••••••..•.. 
Powell Street R. R ............ . 

. • • • • . 650,000 l\I. & s. 
•..... 3,0"0,0ll0 J. & J. 
. •.••. .?,000,000 A. & 0. 

Principal 
Due. Bid. Ask'd 

6 1914 IOI½ 105 
6 913 123 
6 1918 114 
6 1912 l!0 ..... . 

Park & Orean R. R............ . .... . 
700.0U0 M. & S. 
250,000 J. & J. 
350,000 J. & J. 

6 llll4 ..... 115¾ 
I Park & Cliff House R. R ....... I ..... . 

( ·a1. St. Cable R R ............. I ..... . 
6 ••.•.•.•••• 96 ..... . 

105½ ······ 

!'!1'. LOUIS !-.T0CIO! AND BONDS.-Corrected by JAMES CAMPBELL, 
Banker & Brolrnr, 307 Pine st., St. Loms, J'llo., Oct. 19. Stock quotations are 
prices per share. 

Company. 

r,: 
:a 

Par. Capital Period . .., Date of Bid. Ask'd 
I~sutct. g Issue. 

. ----------- --- ----- --- - ------ --
STOCKS. 

Benton-Bellefontaine ......•.... 

I 
Cass Ave. & Fair Grounds. •.... 
Citizens' . . .. . . . ......•..... 
Jefferson A venue ......•....... 
Lindell ...•... , ......•.......... 
Missouri. .....•..........•..•... 
:11ound City .................... . 
People's. ....•........•...... , .•. 
St. Louis ..........•••.••........ 
1th Street & Arsenal. ••.•.•.... 
Union Depot ................. . 
St. Louis & Suburban ......... . 

100 $324,000 . • . . . . . . 3 
100 2,roo,000 . . . . . . .. 
too 1,500,0110 Oct. '91 4 
100 112,,100 . • • . . . . . . . 
100 2,500,000 Q.-J .... 
100 2,000,1100 Oct. '92 2 
100 1,000,000 .. . . . . . . . . 
50 I ,C00,000 :'II. & S. 6 

100 2,000,• 00 July '92 6 
50 150,000 Jan. .50 

100 1,200,000 ......... .. 
100 2,500,000 . . . . . . . . .. 

1864 
1876 
1887 
1885 
1890 
1891 
1890 
18-9 
1890 
1872 
1890 
1891 

110 150 
46 47 
90 95 

102 105 
76 80 

225 1 250 
190 200 
45 50 

150 160 
10 12 

200 250 
48 50 

-------------,--- ---- ---

BONDS. 

Amount 
Date Out-

or st.and. 
Issue 1ng. 

Inter­
est 

Paid. 
----·----1 

Benton-Bellefontaine .......•... 1891 $500,000 F. &A. 6 
uass Avenue & Fair Ground... 18:•2 1,800,oool J. & ,J. 5 
Citizens' Cable ......• ····•····· 1887 1,5l'0.000 J. & J. 6 
L1nde11 . . . . . . . . . . . . . . . . . . . .. . . . 18Q0 1,500.0011 J. & J. 5 
Mound City..................... 1890 525,000 A. & 0. 6 
Mi~sonrt Cable................. 1887 500.000 M. & S. 6 

1911 
1912 
1907 

1895-1910 
1900-1910 

1907 
1902 
1902 

102 
97 

106 
99 

105 
10:.! 
102 
104 
9'1 
97½ 
105 

102¼ 
98 

107 
100 
l0G 
106 
105 
105 
100 

People's 1st mort........... .. • . 1882 125,000 J. &: D. 6 
" 2d mort........... .. . . 1886 75,000 M.& N. 7 

People's ('able................. 1889 ~00.000 J. & J. 6 
St. Loais Cable .............•• ·· 1 1890 1,500,000 M.& N. 5 
Union Depot.................... 1~90 1,c,oo.uo11 A. & o. 6 

188!!-1914 
1900-1910 
1900-1910 

98 
106 

PIIILAUELPIIIA SEClJRITIE8.-Corrected by ROBERT GJ.ENDINNINO & Co., 
143 soutn Fourth st. (Bu111tt Bu11dtng), PW1adelph1a, Oct. 19. Stock quota­
tt::ns are price:; per share. 

i 

____ c_o_m_p_a_n_y_. ____ I Pac. ~apttal Pertod ! Date •1' 
o C Bid. Ask'd 

Issue. 

STOCKS 
Citizens' .........••..•........ 
Continental. .......••....•.... 
Franl,ford & Southwark ..... . 
Germantown .....•..•..••••... 
Green & Coates .....•.....•... 
Hestonvme .............•..... 
Lombard & South ............ . 
People's Common ......•...... 

" Preferred ........... . 
Pllllactelphia City ...........•. 
Ph11adelpll1a II/. Gray's Ferry .. 
Philadelphia Traction (50 pd.) 
Ridge Avenue ................ . 
Second & Third ............... . 
Thirteenth & Fifteenth .•••••.• 
Union ..................••••••.. 
West Phlladelphia .........•. 
Metropol tan (N.Y.) Traction 
Ba1t1more l'ract.ton .......... . 
Butiaio(N. Y.) Railway ...... . 
Newark (N. J. l Passenger ... . 

50 $500,000 'i.-,J. 4 1858 2G0 265 
60 1,000,000 J.-J. 6 1873 120 124 
50 11,250,000 Q.-J. 5 1854 221) 223 
50 1,500,000 Q.-J. ?¾ 11:!58 105 107 
50 600,000 Q.-J. 3 1~5S 120 122 
60 2,050,000 . . . . . . . . . . . 1859 1 34 35 
25 500,000 A.-O. 8 18tH 58 60 
~
5
.; 1,500,000 M.-S. 2~ 187:3 52 ~ 

~ 750,1,00 l\I.-S. 27'i • • • • • • • • • • • 52 "" 
5u 1,000,000 J.-J. 7½ 1859 H;l 152 
50 617,500 J.-J. 3½ 1858 1 70 'i2 
50 5.000.000 M.-N. 3 1883 92 93 
60 750,000 Q.-J. I 5 1872 225 227 
50 1,060,2U0 Q.-J. 5 lS53 160 162 
50 1,000,00,, J.-J. 9 1858 206¼ 208 
50 1,250,000 J.-J. 9¼ 18fi4 !Yl !92 
50 750,000 ,J.-J. 10 1857 :202 204 

100 20,000,00h Q.-F. . ... ······· 1118 119 
~5 6,000,000 . . . . . . . . 1 1 1889 27½ 2s 

100 6,1){)11,000 . . . . . . . . . . . . . . . . . . . . . . 44 4~ 

Pittsburgh Traction R.R. Co. 
Pleasant Valley Ry .••.••.... 
P., A. & 111. R.R. Cu .......•.. 

1890 
1887 
1~92 1 
18~1 
1890 
1889 
1889 
1881 
l'-87 
1861 
1871 

750,010 
1,250,000 
1,o00 000 
1,500,000 
1,500,000 

M. &N. 5 
A.& 0. 5 
J.&,J. 5 
J.&J. r., 
J.&J. 5 
J. &,J. 5 
.J.&J. 5 
A. &O. 5 
J.& J. 5 

1921' 

1929 
1937 
1919 
1931 
1Y30 
1909 
1919 
1901 
1907 
lY0l 
1901 

102¼ ...... • 
Pitts. & Birmingham 'l'rac. l'o. 

100 6,000,000 ....... · 1 · . . . . . . . . . . . . . 28 :!9 
50 ~~·000/.-J. . ............. ~ ~ 

Date Amount' Inter- 1 
Duquesne Traction Co ...... . 
Second Ave. Electric H. R. Co 
Central Traction Co ........ . 
Union R. R. Co .............. . 
WPst End H. R. Co .......... . 
Fort Pitt Incline Plane Co .. . 
.MountOUverincllne Plane co 
Penn Incline Plane Co. 1st 

Mort ...............•.•...... 
Monongahela Inc11ne Plane 

co ........ ···············•·· 
Monongahela 1nc1'e Plane Co. 
1'1ttstmrgn ln..:11ne Co ....... . 

1S83 

1887 

1887 1 1889 

375,000 
100,noo 
75.000 
30,000 
44,500 

126,000 

6 
M.. & N. Ii 

6 

50,000 A. & 0. f-
50,000 A. & U. 5 

250,000 J. &J. 6 

190il 

18fl2 
1897 
1919 

102½ ]02~~ 
IO,½ !OH, 

I:::::::::: 

of Out- esr. a1_ Principal Bid. Ask'd 
Issue standing Paid. /0 Due. 

BONDS. 

------------ --- ------- - ----- ----
Baltimore Traction 1st Mort . 

'' Imp ..... 
Bait. Tr., No. Bait. Div., Gold 
Germantown, !st mort ...... . 

" 2d mort .....•.. 
Hestonv111e, 1st mort ........ . .. ., ., 

2d mort ......... . 
People's, 1st mort ............ . 

., ., ,, ············· 
Cons. mort .......... . 

West Philadelphia, 1st mort .. 

1°89 
1892 
1892 

. ..... ······1 

1,500,000 M.-N. 5 
1.2.,0,0110 JII.-S. 6 
1.750,000 J. & D. 5 

67,000,J.-D. 5 
160,0001A.-O. 5 
300,000,lll.-N. 6 
124,500 J.-J. 6 
75,000 lll.-S. 6 

219,000\J.-J. 7 
285,1100 J.-J. 5 
247,0U0 111.-S. 5 
2.16,000 A.-O. fi 

1929 
1901 
1942 
1904 
1899 
1~95 
1901 
1902 
1905 
1911 
1912 
1\101\ 

1110 111 
105 106 
106 107 
103 
103 
104 
105 
!OS 
115 

l

lr 
117 



THE STREET RAILWAY JOUR NAL. 

O!UAIIA STOCl{S AND HOND!-1.-Corrected by HIOIIARD c. l'ATTEltSON, 
Banker and Hroker, 907N. Y. Life Bulltllng, Omaha, Neb., Oct. 19. 

Company. Par. 
_§ Issue. 
~ 

capital. Porlotl . i I Date or II Bltl.lAsk'd 

-----------·---- ----- --
STOOKS. 

Omaha St. Uy. Co............. 100 5,000,000 M. & N . .... Jan. ], '8!J 60 ------------ ·-- --- - --- - ---- -- - -
Am't 

Date Ont- Inter's t l'rlnclpal 
BONDS. or stand- Paid. % Due. I Hit!. Asl<'tl 

!
Issue Ing. ~ 

Omaha St. Ry. Co ....•. ,....... 1889 2,250.000 M.&N. -5- M'y 1, 1914 j% 198 

CINCINNATI STOCl{ S AN D HO NDS .- Corrected by GEO. EUSTIS & c o., 
Bankers and Brokers, 26 West Third Street, Cincinnati, Oct. l!J. Stock 
quotations are per cent. values. 

I> :a Date 
Company. Par. Capital. Pertod. "' or Bit!. Ask'd 

rJl 

~ Issue. 
~ -------- --

STOCKS. 
Cincinnati ........... ••••.• .. 50 $6,000,000 ~.-J. 5 ··········· 109¼ 110 
Mt. Adams & Eden Park .... 50 1,400,000 .-J . 5 ······ ··· ·· 108% 108J, 
s. covtngton & Cincinnati .• 50 275,000 J.&D. 6 ·· ···· ····· 125 135 
1\lt. Auburn Cable .. . . . .. .. .. 100 300,0011 ·····••· ... ........... Cln. Inclined Plane Ry .••... 100 500,000 ········ ··········· 9'J 95 

'' ·• " Pref. 100 100,000 ........ 6 ··········· 9n½ 100 
--

Amount 
Date Out- Inter- % Principal 

BONDS. or stand- est Due. Bid. Ask'd 
Issue Ing. Paid. 
-- - - - - - ---

Clnclunatl Street ........ ..• ... .. . 50,000 J.&J. 7 J uly, 1892 . .... . ...... 
u u ... ..... ... ...... 50,000 J. &J. 7 July, 1893 10'J¼ .. .. ........... ······ 50,000 J. &J . 7 July, 1894 107 ...... .. .. ··· ········ ...... 50,000 J .& J . 7 J uly, 1895 108¼ 109 .. " . ........... ...... 50,000 J. & J . 7 July, 1896 110½ 111½ .. " extended} . ..... 100,000 J. & J. 4 July, 1896 99¾ 100¼ ...... 50,000 J. & J . 5 July, '96 102 103½ 

Mt. A~ams & E~~n P~_rk ... . ...... 50,000 A.& O. 6 July, 1895 . ..... 
.... ...... 50,000 A.& O. 6 J uly, 1900 104½ 106 

" .. .. .... ...... 100,000 A.&O. 6 J uly, 1905 . ... .. ...... .. .. 10·20's .. .... 200,000 J.&D. 6 J e. '94-192-t 105½ .. .. Cable . .... .. 280,000 M. & S. 5 Mar • 1906 104¼ 105.¼' 
Cl~. IncHned PI.~ne ~.Y · ...• . ...... 125,000 J. & J . 7 July, 1899 116 ...... 300,000 J. & J . 6 J an . 1914 107¼ 108.¼' 
Mt. Auburn Cable ••.. :::::: ...... 200,000 J. & D. 5 June, 1907 . ..... 90 

" .. 5-20's 2d. ...... 100,000 A.. & 0 . 7 Ap.'93-1908 . ..... 111 ¾( 
s. Covington & Clnclnnatt. . ...... 250,000 M. &S . 6 Mar. 1912 115 . .... . 

BALTI!UORE STOCKS AND BONDS.-Corrected by HAMBLETON & Co., 
Bankers, 9 south Street, Baltimore, Md., Oct. 19. Stock quotations a re 
prices per share, 

Company. Par. 

STOCKS. 
Bal to. City Pass. Ry. Co...... 25 
Union Pass. Ry. Co... . . . . • . . . 50 
Balto. Traction Co. (Cable).. 25 

I> :a 
Capital. Period. ~ 

.... 

Date 
or 

Issue. 
Bid. Ask'd 

1,000,000 Quart. 3 . . . . . . . . . . 78 85 
750,IXl0 

5,000,000 Quart. 1 :::::::: ::: 27 ··27~~ 

Date Amount Inter- I I 

or out- est :t Principal Bid. Ask,d 
Issue standing. Paid. Due. 

-----------1- - -1-----1 ---- ---1---- 11--:--

BONDS. 

central Pass. Ry. • • • • • • • • .. • • 1882 
'' " " cons. mort. . 1892 

Union Ry. co. 1st mort •..• ••.. •.••. 
" " gen. mort •...... .. . . 

Balto. Traction Co. (Cable).. 18S9 
Bait. Trac. Co., No. Bait. Div 1892 

.• " " 1891 
City Pass. R. R.°co::::::::::: 1891 

250,000 
500,000 
60,000 

1,500,000 
1,500,000 
1,750, 000 
1,250,000 
2,000,000 

~·-~ -~·- g .... ~:~~-·- ~ g~ I ig: 
M. & N. 6 .•..•....•. 105 110 

5 .... ··•••·. 105 1 105½ 
M . & N.1 5 1929 1110 110½ 
J. & D 5 19!2 106 I lUtl½ 
M. 8l, S.1 6 19Ul 1105¼ 106 

., 6 1911 112 11i_½ 

WASHINGTON STOCl{S AND BONDS.-Corrected by CRANE, PARRIS & 
Co., Bankers, 13·14 F Street, N.W. , Washington, D. c., Oct. 19. Stock quota. 
tlons are prices per share. 

~I Date 
Company. Par. Capital. Period. ~ or Bid. Ask'd 

~ Issue. 
.... - -- . 

STOCKS. 
Wash'ton&Georgetown R.R. 50 500,000 Q. F. 5 1863 32U 
Metropolitan R. R. . •.• ••..•.. 50 750,000 Q.J. 2 1864 96 100 
Columbia R. R .... .. •. ... . ... 50 400,000 iM. 1 1870 57 65 
Cat tot & North O St. R. R . .. 50 500,000 .J. ... 1875 33 ..... 
Ee ngton & Soldiers' Home . 50 J52,000 ........ ... ··········· 25 31 
Georgetown & Tenallytown .. 50 200,000 :::::::f :::::::::::: 60 
Rock Creek R.R •.••• •·••· .. . 100 401,700 100 
Glen Echo R. R. .............. 

1 

5J 100,000 ···•·1 

Date A.mount Inter- Principal 
EONDS. or out- est % Due. Bid. Ask 'd 

Issue standing. Paid. 
--

Wasn!ngton & Georgetown .. 1883 500,000 J. & J. 6 1893-1923 1G2 
do. do. convert. '83-'91 3,000,000 J. &J. 6 1899-1929 140 150 

Ecklngton & Soldiers' Home. 150,000 J .&D. 6 1896-1911 100 ·io<i¼ Capitol & North O St. R. R. .. 1921 240,000 J . &J. 5 1921 103½ 
Metropolitan R. lt. convert ... 1901 200,000 J. &J. 6 1901 108 ... ... 
Anacostla R. R......... .. . . . . 200,000 A. &O. 6 1901-1931 ..... ... ... 

UOC II ES'l'Elt, HIJJrtrA I.O. l'A TElt~ ON , N lt.\\'A ltl{ AN D COl , U.ll ­
HIJP.. S'l'OCl{i'! AND HONDM.- Corrcctetl by E. w. C:LlltK & <:o., 139 So. 
!fourth St. (Bullitt Bulltllng), Phllatlelphla, Oct. 1!J. 

Company. Par. 
~ I 

Capital. Perlotl . ~ 
~ 

Date 
or 

Issue. 
Did Ask'd 

---- ---- ------STOCKS. I 
Hochester (N.Y.) Hy .... .... 100 r, ,000,000 ... •..•. .• • 
Bu!Ialo (N. Y.) Hy ..••• .. .. ··1 100 6.000,000 . ......... . 
Paterson (N. J.) Hy........ 100 1,2/io,ooo .......... . 
Newark (N J. ) Pass. Hy .. •I 100 6,000.000 I·· .. .. .... . 
Columbus (0.) St. Hy .. .• ••• 100 3,000,000 ••..•.••... 

Date Am""ount IMer- -
BONDS. or Out est % 

Issue stantl lng. Paid. 

Rochester (N.Y) Ry .. ..... . 1890 :i,000.000 
Bu!Ialo (N.Y.) Ry ... .. ..•. ··1 1891 5,000. 000 
Paterson (N. J. ) Hy •...•... . 1891 850.000 
Newark (N. J. ) Pass. Ry ... 1,;110 , 6,000 ooo 
Columbus (0.) St. Ry. . . . . . . 1892 2,000,000 

A&O r, 
F&A5 
J & D 6 
J & J 15 
J &J ,e 

1Pno 
1801 
1891 
18!!0 
18!J2 

Principal 
Due. 

1930 
l!J.l1 
1!!31 
1IJ30 
19;j2 

60 r,5 
63 65 

25 
28¼ 29 
55 

Bid Ask'd 

94 (16 
91½ ..... . 
90 100 
90 I 92 
94 !17½ 

CLEVEl,AND STOCKS.-Corrected by\'{. J. IlAYES & SONS, Bankers, Cleve­
land, o., Oct. 19. Stock quotatl'lns are prlces per share. 

Company. 

I> 
:a 

Par. Capital. Period. ~ 
~ 

Date 
or Bid. ASk'd 

Issue. 

- -----------1---- - ------1-----1---1---
STOCKS. 

Broadway & Newburgh R. R . . 
Brooklyn St. R.R . •... . . . . . .. . 
Cleveland City Cable, common 

100 
100 

1,000,000 .......... . . . ...•...... 106 110 
175 
25 

105 
170 
140 

310,000 . . . . . . . . 2 • .••.•••••• 170 

" " prer'd .. 
East Cleveland R.R . . ... . .. . . . 
Woodlawn Ave. & West Side. 

100} 100 
100 
100 

4,000,000 : : : : : : : : : : : : : : : : : : : : : : : ~;½ 
2,000,000 Quart. 2 ••.•••..... 166½

1 1,100,000 Quart. 1½
1 

. .......... 136 I 

Financial. 

THE Columbus (0.) Street Railway Co. makes the foll o wing report 
for September, 1892 : 

1892. 
Gross earnings •• .•• . .. •.. $52, 143. 54 
Operating expenses .•. • ... 23,552.64 

Net earnings ..... .• . . $28 ,590.90 

$ $ 

1891. 
$43,199. 12 

24,900.61 
Inc. $8,944.42 
Dec. r ,347.97 

Inc. $ rn. 292.39 

THE Newark (N. J.) Passenger Railway Co. gives the following 
comparative statement of its operations for the month of September: 

1892. 1891. 
Gross earning s .••••...•. $ rn7,924.15 $97,472.24 Inc. $rn,451. 91 
O perating ex penses...... 70 ,887. 91 77 , 738.35 Dec. 6,850.44 

Net earnings ..•••• •• $37,036. 24 $19, 733.89 Inc. $ 17,302. 35 

$ $ $ 

T HE Louisville (Ky.) Railway Co. reports for August : 
1892. 1891. 

Gross earnings ...•. .• • $111,778.51 $ rn4,949. 65 
O pera ting expenses.. . . 76,047,91 68,404.80 

Net earnings •...• .• $ 35,730.6o 

$ $ 

Inc., $6,828.86 
Inc., 9 ,643. 11 

D ec., $ 814.25 

THE Buffalo (N. Y.) Railway Co., for the m o nth of Septe mber, 
1892, shows: 

1892. 
Gross earnings •••• ••. $114,471.48 
Operating expenses •• • • 64,328.55 

Net earniugs ... •• . $ 50, 142.93 
$ $ 

1891. 
$8 7,633.65 

53, 749.51 
Inc., $26,837.83 
Inc., 10,534.04 

Inc., $ 6,303.79 

THE capital stock of the Citizens' Street Railway Co., of F ishkill 
N. Y., has been increased to $75,000. 

$ $ $ 
THE directors of the Brockton (Mass.) Street Railway Co. have 

declared a dividend of 1½ per cent . 
$ $ $ 

THE Citizens' Passenger Railway Co., of Steelton, P a ., proposes 
increasing its capital stock from $ rno ,ooo to 200,000. 

$ $ $ 
AT the a nn ual m eeting of th e Plymouth (Mass.) & Kingston Street 

Railway Co., a dividend of 7 per cent. was decla red. 
$ $ $ 

T HE Northwest General Electric Co. have declared a quarterly 
dividend of 2 per cent. on the common stock of October 7, payable 
October 15. 

$ $ 
THE Columbus (0.) Street Railway Co. report receipts for Sep­

tember, 1892, $52,143. The receipts for the same period last year 
we re $43,060. 

$ $ 
THE Newton (Mass.) Street Railway Co. has voted t o pe t ition 
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the railway com missioners for an increase of capital, the a mount not t o 
exceed $100,000. 

$ 
THE Rochester (N. Y.) Street Railway Co. report receipts during 

September, 18g2, $66,213. For the same period last year the receipts 
a mounted to $ 56,043. 

$ $ $ 
THE gross earnings of the We!'t End Street Railway Co., of Bos­

ton, for September were $606,000, or $67,141 more than for Septem­
ber, 1891. This shows an average daily taking of $20,200, repre­
enting over 400,000 fares. 

$ $ $ 
THE Worcester, (Mass.) Leicester & Spencer Railway Co.'s direc­

tors have voted to pay a dividend of $4 a share on the earnings of the 
month of September, payable November 15 to all stockholders of 
record November 5. 

$ $ $ 
AT a meeting of the board of directors of the Northwestern Street 

Railway Co., of Chicago, held September 19, at their office, 79 Clark 
Street, it was decided to increase the capital stock of the corporation 
from $25,000 to $100 ,000. 

$ $ $ 
KOUNTZE BROS. and Clark Dodge & Co., of New York, and Lee, 

Higginson & Co., of Boston, offer for sale $1,000,000 of 5 per cent. 
cable consolidated bonds of the St. Paul Street Railway Co. at 95 per 
cent. and accrued interest. 

$ $ $ 
ON September 29, at a meeting of the Norwalk (Conn.) Tramway 

Co., the capital stock was raised from $30,000 to $70,000. The road is 
under contract, that at least one and a half miles are to be constructed 
and in operation before January 1, 1893, and the remainder on or 
before June 1, 1893. 

$ $ $ 
THE Philadelphia Traction Co. are showing an increase in gross 

receipts over last year of about $1,000 a day. The gain duri ng Sep­
tember was $29,003.00; in August, $32,944.00. The gross receipts 
during September, 1892, were $399,670.90. The day of greatest traffic 
was September 17, when $15,838.00 was taken in. 

$ $ $ 
THE gross receipts of the Baltimore Traction Co. during Septem­

ber 1892, were $81,648.00; during September, 1891, the receipts were 
$58,086.00. The gross gain from January I, to September 30, was 
$150,710.00. The day of greatest traffic during September was Sep­
tember 17, when the receipts amounted to $3,844.00. 

$ $ $ 
THE stockholders of the P ittsburgh (Pa.) & Birmingham Traction 

Co. met October 1 r. The secretary's report for the year ending on 
July 1, showed the gross earnings for three months past to be $89,132.71 ; 
expenses $39,585.20, leaving the net earnings at $49,45r.5r. It was 
decided by the meeting to issue bonds on the Knoxville branch of the 
road. 

$ $ 
THE Worcester (Mass.} Telegram says the Worcester Consoli­

dated Street Rail way Co. 's stock is considered to be practically sold to 
a syndicate representing Philadelphia and New York capitalists, 
through the banking houses of E. W. Clark & Co., of Philadelphia, 
and H. B. Hollins & Co., of New York. The latter concern is sup­
posed to be a Vanderbilt house. 

$ $ $ 
THE annual report of the Springfield (Mass.) St reet Railway Co. 

is as follows: Increase of capital stock, $650,000 to $1,000,000; in­
crease in number of miles run, 758,608 to 1,088,965; increase in num­
ber of passengers carried , 4,391,251 to 6,395,519; increase in amount of 
track ope.rated, 21 } to 32½ miles; total earnings, $333,550; expenses, 
$251,001; interest, $3,473; 8 per cent. dividend, $44,000; surplus , 
$34,476. 

$ $ $ 
THE Interstate Bridge & Street Railway Co., of Omaha, Neb., 

which was organized by the East Omaha Co. several years ago, has 
changed its name to the Omaha Bridge & Terminal Co., and increased 
its capital to $7.~00,000. A loan for $5,000,000 has been al ready placed. 
it is said, with Drexel & Co., of Philadelphia, and a mortgage for that 
a mount has been placed upon the plant, the money to be furnished as 
required in the progress of the work. 

Lam p Decis ion. 

A decision was rendered October 4 in the United States Circuit 
Court of Appeals, by Judge Lacombe, in the case of the Edison Elec­
tric Light Co. vs. the United States Electric Lighting Co. This case 
has been before the courts for about five vears, and the decision ren­
dered was in favor of Edison and awarded.him the right to be consid­
ered as the in ventor of the incandescent electric lamp as used to-day. 
The case was brought up on appeal from the United States Circuit 
Court, where a decision by Judge Wallace had been rendered, July 14, 
1891, in favor of the complainant. 

In the decision the various defenses based upon the phraseology of 
the patent in suit, and upon the termination of the Edison Canadian 
patent. and certain technical defenses in reference to the title of the 
complainant were carefully considered by the court and overruled. The 
conclusion of the court is that the defendant"s lamps are plainly in­
fri ngements of the second claim of the patent and that the facts do 

not make out " a case that the injunction should be refused on any 
theory of !aches or equitable estoppel by reason of undue delay in 
bringing suit, or acquiescence in known infri ngements." 

The patent thus upheld was No. 223,898, and was granted to 
Thomas A. Edison, November 4, 1879. I ts four claims are : 

r. An electric lamp for giving light by incandescence , consisting 
of a filament of carbon of high resistance, made as described , and 
secured t o metallic wires, as set forth. 

2. The combination of carbon filaments wi th a receiver made en­
tireiy of glass and conductors passing through the glass, a nd from which 
receiver the air is exhausted for the pu r poses se t fo rth. 

3. A carbon filament or strip coiled and connected to electric con­
ductors so that only a portion of the surface of such carbon conductors 
shall be exposed for radiating light, as set forth . 

4. The method herein described of secu ring the platina contact 
wires to the carbon filaments, and carbonizing of the whole in a closed 
chamber, substantially as set forth. 

Storage Battery Decisions. 

On October 4 the United States Circuit Court of A ppeals for 
the Second District, handed down two im portant decisions effecting 
storage battery interests. The fi rst was in the case between the 
Brush-Swan Electric Light Co., of New E ngla nd, and The Brush 
Electric Co., and was decided in favor of the la tter company, revers, 
ing the decision of the lower court. The ac tion was brought to enforce 
a contract by which the Brush-Swan Electd c Light Co. acted as ex­
clusive agents of the Brush Electric Lighting Co. in certai n territory. 

The contract was made May 23, 1878. T he Bru !>h-Swa n company's 

RI CHARD D. FISHER. WM. CH ECKLEY SHAW 

FISHER & SHAW, 
4 South Calvert Street, 

E.A.LTJ:~ORE, ~D. 

TOTAL I SSUES OF STREET RAILWAY B ONDS P URCHASED. 

Correspondence Invite d . 

'W'E PURCHASE 

Total Issues of Street Railway Bonds. 
CORRESPONDENCE INVITED. 

N. W. HARRIS & CO., 
BHNI<6RS, 

16 3 D earborn Street Chicago, 
15 Wall St., New York. ·,o State St., Boston. 

F. -W. FRIIS~ 

NATIONAL RAILROAD DETECTIVE AGENCY, 
Ofllce, 6 73 Hro ad S t., Newark, N. J. 

Re.,id e uce, 7 4 s . 7 t h St. 
Trustworthy and experienced male and female operators sent to any part 

or the country for a reasonable charge. Satlsractory results guaranteed. For 
terms and,references, address to headquarters. 

PATENTS TRADE-MARKS, 
CAVEATS, 

COPYRICHTS, 
Send model or sketch ror free advice as to patentabllty. F ull intor­

matlon in my firty page book, FREE. Address 

SAML. C. FITZGERALD, Atty., 1003 F. St., Washington, D. C. 

FOR SALE-FRANCHISE. 

AH!~~ ~ Rv!~:b~! ~~!!.~s~T~!~}g !~!!~!c~!~ !!!~!A!; 
R UN, i n a Town , . f about 20,000 P eople, ,vbieb is gro,ving rapidly. 

T JJ E S YSTE!ll IS \ VELL LAI D OU T , a nd EQUIPlUENT IS FIRST­
CIAISS. The On ner w ill SE l,L PART, or E NTIRE INTERE~T, on 
EAISY TER IHIS, his object being, to b e r e l e ase d from the enre of 
m n n ngemen t. N o oth er Electrical Fran c hise exists , nnd there is room 
fo r co nsiderable exten Nion of bus iness. il'r Arn,nv e rs ,viii not be eon-
1, i<l ercd n nle"s accom11n ui ed ,vi th " nt i,.fn<' lory business references. wlien 
full e"t inve .. tignt ion can be hnd. A bout $ 25,000 will b e required. 

A ddress, "ELECTRIC RAILWAY," 
Cnre S t ree t Rnihvay Journal, New York. 
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business was to furn ish electrical mach inery boug ht by it from the 
Brush Eelect ric Co. a t a discount of about 20 pe r cent. The agreement 
made in I 878 was to cont inu e in fo rce for seventeen years, unless soone r 
abrogated by mutua l co nsent o r by the decisio n o f a rbit rato rs. It was 
agreed tha t if a t a ny time the pecunia ry responsibility of the Brush ­
Swan compa ny became so impaired as to be insuffi cient to enable the 
Brush E lectric Co. safe ly to t ransact the business in the speci fied 
te rrito ry th rough th e m the cont ract sh ould be dissolved. O n Octobe r 
27. I887,the Brush Electr ic Co. declared the cont ract a nnulled a nd refused 
to de live r a ny m o re goods. To compe l a s pecific performance of the 
contract , suit was begun by the Brush-S wan people. 

Whe n the case was broug ht for tria l be fore the Circuit Court , th e 
o nly questi o n in doubt was whe the r the Brush-Swan co mpa n y had 
violated the cont ract so as to justiiy the Brush Electric Co. in d ecla rin g 
the contract a nnulled. The Circuit Court he ld tha t the re had been no 
breach of contract on the pa rt of the Brush-Swa n company . T he 
Court of Appeals , h oweve r , reve rses tha t decision with this remark : 

"In our vi ew, the compla ina nt is asking a co\jrt of equity to com ­
pel the specific pe rforma nce o f a contract which it has no t k e pt, which 
it cannot truthfull y asse rt tha t it will keep, and which appa rently it 
cannot help viola ting , a nd desires to compel the defendant to furnish it 
with mercha ndise which it cannot pay for a nd the ultimate payment for 
which it ca nnot a ttempt to secure. " 

The second decision was in the case of the Electrical Accumulator 

SPECIAL NOTICES. 
FOR SALE. 

F OR SA LE.-30 twelve-root cars, one-end type, with one rare box; in fair 
order. Gauge 4 rt. 8¼ In. For all parttclllars apply to METROPOLITAN 

RAILROAD c o., Washington, D. c. 

F OR SALE.- Flfty-one ten foot, second-hand, one-horse, closed cars. Gauge, 
4 ft. 8¾ ins. These cars were built by Stephenson and by Jones, well 

known manuracturers, are in good condition, and will be sold at a reason­
able price. Address, GEo. WHITE, President Belt Rallway Co., Washington, 
D. C, 1t 

HELP WANTED. 

-..:ITANTED.-A bright young man, acquainted in Western New York, to 
VY solicit trade in a mechanical llne. Address, "MECHANICAL," care or 

STBRET RAILWAY JOURNAL, New York. lt 

"( I T ANTED .-An additional belting salesman this fail. Young, energetic, 
VY capable man to represent standard goods 1n New York or New Jersey. 

ENGINEERING EQUIPME1-T co., 143 Liberty St., New York. 

POSITIONS WANTED. 

"lITANTED.-Competent and Experienced Draughtsman In Car Work set'kS 
VY re-engagement. Flrst-ciass credentials. Terms moderate. Addre s, 

•• WHITLEY," care of STR . E.T RAILWAY JOURNAL, New York. lt 

"lITANTED.-Mechanlcal engineer, college graduate with extensive practi­
VV cal business and engineering experience In construction work, desires 

permanent position. Address H. A. z., P-are STREET RAILWAY JOURNAL. 2t 

"lITANTED.-Posltlon as Superintendent or a Street Railway. Fully com­
VY petent to take charge, having had ten years' experience on both horse 

and electric lines. Address, .. SUPERINTENDENT. " care STREET RAILWAY JOUR-
NAL, World Building, New York. lt 

W ANTED.- Posltlon wanted by thorough practical and theoretical elec­
trician of 10 years' experience ln the different departm~nts of the 

electric business. consid•. rable exi:,erience In railway work. Address s . H., 
c1re STREE.T RAILWAY JOURNAL, New York. 2t 

"( I T ANTED.-By a Practical Man, position with Street R'illway Company 
VY as superintendent or Manager. Have had experience with Electrlc 

steam lllotor and Horse Lines. Satisractory references as to ability and char­
acter In the construction, operation or Street Railways and surburban Lines. 
Address, ,, STREET RAILWAY," 6,608 Evans Ave., Chicago, Ill. 

"( I T ANTED-A position as chief engineer by a thoroughly competent man 
V Y who understands doing all repairs, and also understands repairing and 

managing railway generators and motors, having had charge or the assembling 
and testing those machines in the Thomson-Houston works ; also understands 
wiring and repairing cars. Can take en1lre charge of mechanical department 
or power house and station. can furnish the best or city rererence in Brooklyn 
and New York. Have first-class papers from both cities. Address EcoN0» 1cAL, 
STREET RAILWAY JOURNAL. 

WANTED TO PURCHASE. 

"( I T ANTED to Purchase Entire Issue or Good Street Railway Bonds. Cor­
VV respondence solicited. Address, v. I. HASKELL, 39 Dey St., N. Y. City 

FOB 
125 tons second-hand 38 lb steel tram rails, In excellent condition. 
100 tons secoud-hand 2.510 steel T rails, but little used. 
100 tons 38 lb steel girder rail, excellent conditton. 

FOB S~L::EL 

300 Tons 30-lb. Steel T Rails and Angle Bars in 
excellent cond ition. . ·. Western Delivery. 

D. E. GARRISON & CO., Railway Department, St. Louis, Mo, 

FOR SALE CHEAP. 
FOR'l'Y (40) OPEN AND FORTY (40) BOX (12 FOOT BOBTAIL} CARH, with 

rare box in each. All In good order. Gauge 4 rt. 10 In. 
For run particulars write to 

JAMES CAMPBELL, 307 Pine St., St. Louis, Mo, 

FOB S..A..LE-
A STREET RAILWAY AT PRESENT OPERATED BY HORSES. TRACK­

AGE 3¾ MILES, OF WRICII 2 l\HLES AHE LAID WITH 
50¾ LB. GIR DER RAIL BONDED FOR 

ELECTRIC SERVICE. 
Address 

A. BAUMAN, Lancaster, Ohio. 

FOB S..A..LE_ 

CARS The Houston, West St. & Pavonia Forry R. R. Co., 
CoR. 7 TH AvE. & 50TH ST., N EW Y ORK , 

Have for Sale 14 and lG-foot Second-Ha n d Box Car", in Good Run· 
ning Order.- Gauge, 4 f e et. 8½ i n che!!!, APPLY AT THE OFFIC E, 

761 SEVENTH AVE., N. Y. Cl'l'Y. 

FOB S..A..:t...,E_ 

RE LAYING RAILS FOR SALE CHEA P for 
- Immediate Delivery. -

800 Tons 
1200 " 
400 " 
150 " 

35-lb. Iron Tee with Fastenings. 
28-lb. " " " " 
48-1 b. " " " " 
52-lb. Johnson Steel Girder Rails. 

~ Always ln the Market ror 
OLD RAILWAY MATERIAL AND SCRAP. 

L. K. HIRSCHJ 
549 ROOKERY BU ILDING, CHICAGO. 

THE STILLMAN LIGHT RAILWAY DEVELOPMENT CO., 
OF PROVIDENCE, R, I. 

Makes a specialty or developing outlaying districts by construction or railways 
thereby afl'ording rapid t r ansit. See our advertisement on page 22. 

ELECTRIC TRACTION. 
THE GLASGOW CORPORATION TRA IUWAYS COJJIUITTEE in­

vite" parties de!!!ir ons of Submittin g E!!!timate!!I t o E,1uip cert ain of 

tlteir Trannvay Routes for ,vorking on the Overbead-,vire S y s tem to 

Communicate with the ir G eneral lU anag e r, 

lUr. JOH N Y O UNG, City C hambe r!!!, Gla!!!gow. 

J. H. & D. LAKE CO., HORN ELLS VILLE, N. Y. 
MAN UFACTURERS OF 

PULLEYS 
AND 

~ut 1 ~ff ~ou~lings. 
The Simplest, Stronge~t and Best CLUTCH P l 'LLEY made. Adapted to 

light or heavy work, stopping and sta1 tlog m,1chines easily ana quickly with­
out jar. Write for Jllnstratecl C ircular. 

M I CA 
FOR ALL ELECTRIC INSULATING PURPOSES 

EAST INDIA MIGA 
IS THE BEST O N TH E MARKET, 

I SELL NO OTHER : 

S END FOR SAMPLES AND Q UOTATIONS, 

A. 0. SCHOONMAKER, 
0, E. GARRISON & CO,, 219 N, 4th St. Louis, Mo, 158 WILLIAM STREET, NEW YORK. 
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Co., et al., appellee and defendant, vs. the Brush Electric Co., appellee 
and complainant. 

The que~tion before the court was an appeal from a decree of the 
Circuit Court for the Southern District of New York which enjoined 
the Electrical Accumulator Co. against the infringement of the 7th and 
14th claims of the Brush patent No. 266,090, October I 7,1882, and the 1st, 
2d, 3d, 6th, 7th and 12th claims of the Brush patent No. 337,299, dated 
March 2, 1886, for improvements in secondary batteries. 

In discussing the latter patent the court first referred to the question 
o f the novelty of the invention, taking into account the claims to 
priority of Camille A. Faure. This was disposed of by reference to 
Judge Coxe's recent decision which limited Faure's claims to the appli­
cation of active material in the form of " paste, paint or cement." The 
inventions of Percival and Leclanche are disposed of as follows by the 
court. " These do not affect Brush's patent. Not only the invention, 
as described in the 1st, 2d and 3d claims, belongs to him, but he was 

4 
the first who rammed or pressed the dry powder, the form in which his 
absorptive substance was used, into grooves or receptacles in the plates, 
as described in the 6th and 7th claims." 

The court then discusses the validity of the Yarious claims, which 
were solely the subject of appeal, in view of other patents to Mr. Brush 
of a prior or of the same date, including the Italian patent. On these 
points the court paraphrases Judge Coxe's previous decision which 
mantains the full scope of the claims, I, 2, 3, 6, 7 and 12. In respect 
to the patent No. 266,090 the court holds that the broadening of the 
scope of the patent by the insertion of new matter while the patent was 
pending in the Patent Office should not have been allowed by the la tter, 
and hence it takes a narrower view than that held by Judge Coxe who 
found an infringement by the defendants of two claims only. As con­
strued by this court there is no infringement of patent No. 266,090. 

The decree of the lower court is modified to the extent indicated 
above, with costs to the appellants. In other respects the decree of the 
lower court is affirmed. 

Coverings for Steam Pipes. 

In the transmission of steam in pipes the question of loss of power 
by radiation of heat should be as carefully attended to from an eco­
nomical standpoint as that of loss of steam through leaks. Unfortu­
nately, while the condition of the iron pipe is made the subject of 
careful inspe::tion, the condition of the pipe covering is often shame­
fully neglected, and not only is leaky covering continued in service 
but, materials are used which, as regards the radiation of heat, are 
about as efficient as would be a perforated pipe for the restrai ning of 
pressure. 

Of the various materials used in insulating pipes the most univer­
sal is asbestos fibre. In greater or less proportion it enters into the 
composition of nearly every pipe covering found in the market, a nd 
yet by a strange inconsistency, asbestos is itself a most excellent conduct­
or of heat, and by itself a~sists rather than retards the loss of heat from 

the steam. Thismaterialisemployed, however, because the conditions 
of service require a fireproof material, and also because its lightness 
and loose or porous structure, make it of value as a bond-fibre for the 
covering. On the other hand, the air inclosed within the material has 
high value as a non-conduc-tor, and in some coverings constitutes the 
only offset to the heat conductivity of the asbestos. 

We may therefore com,ider that the conditi ons of highest efficienry 
of a steam pipe covering depend, first, directly on the quantity of 
inclosed ai r, second, inversely, on the quantity of asbestos fibre used 
for bonds, and third, inversely, on the heat conductivity of the third 
material. 

These qualifications appear singly and in combination in the 
various kinds of coverings now on the market. Thus we have asbes­
tos and sponge. plaster of Paris and asbestos, and the combination of 
carbonate of magnesia and asbestos. In regard to the latter, the 
manufacturers of it claim that it has special value for this purpose 
because it is the lightest material used, and it contains the most air with 
the minimum of asbestos only 6.85 per cent. The magnesium carbon, 
ate, they state, is one of the very best non-conductors of heat known 
to chemistry, and that in practice this covering seems to meet the 
requireml:nts with a surprising degree of efficiency. 

Great Railroad Traveling. 

"I happened to tak e the 10:30 A. 111. train the other day, from 
Chicago, on the Lake Shore and N. Y. Central, and thought the entire 
trip would be a bore," said Geo. W. Lederer to a DRAMATIC TIMES 
reporter. " But imagine my surprise, when I found upon entering the 
train, a Jae-simile of their famous Chicago limited, and positively the 
same comfort, convenience and equipment which I have so often en­
joyed on the latter. I arrived in New York City at 2:10 the next day, 
the train being on time to the minute, and had sufficient time left that 
day to transact a great deal of very important business. I shall retl.W"n 
again to Chicago on the very same train, as it leaves here at 1.55 P. M., 
a nd gives me a good half day to settle up my unfinished business."­
New York Dramatic Times. 

The 10:30 A, M. train to which Mr. Lederer refers, is the popular 
"Chicago and Boston Special," the latest addition to the train service 
of the Lake Sho re & Michigan Southern R'y. The equipment, which 
is of Wagner build, consists of two Vestibule Sleeping Cars, one Vesti­
bule Buffet Smoking and Library Car, running through to Boston, 
arriving a t 3:40 P. M. next day; one Vestibule Sleeper through to New 
York, arriving at 2 :10 P. M.; a vestibule Dining Car, Chicago to Cleve­
land, and Utica to Boston, and day Coach, Chicago to Buffalo, and 
Buffalo to Boston. 

The train leaves daily from Van Buren Street Station at the hour 
named above, and is the greatest favorite with business men and 
toudsts, as by it not only are the cities on the B. & A. R. R. reached 
early in the afternoon, but the Atlantic Coast resorts are reached before 
dark. 

RAILWAY FEEDER-WIRES 
Experience has demonstrated the necessity for the 

BEST INSULATION on Feeder -W-ires. 

THE BEST IS NOT TOO COOD. 

:I:!31 

SEND FOR ESTIMATES TO 

SIMP LEX ELECT RICAL co. 
~ tlan tic ~ ve . ., Boston.., ~ass. 

GEORGE CUTTER. Western Selling Agent, THE ROOKERY, CHICAGO. 




