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T he two street railway conventions just held in Chicago 
cannot fail to materially strength en both organizations, 
the American Street Railway Association and the Street 
Railway Accountants' Association of America. The busi
ness of both conventions was admirably managed by their 
offi cers and executive committees, so that there was not a 
dull moment from the time of arriving in Chicago till that 
of leaving. The sessions commenced promptly at the hour 
specified in th e programme, and the meeting rooms were 
at all t imes crowded with delegates , instead of being neg
lected in favor cf the exhibits or other attractive features, 
as has frequently been the case in times past. The g reater 
interest on the part of delegates to the larger convention 
(the meetings of the A ccountants' A ssociation have always 

been vvell attended) was due to two reasons. The first 
paper on the programme to be read on Tuesday was one in 
which all were interested, both because of the prominence 
of its author, Mr . Y erkes, and the importance of his sub
ject. T he hall was crowded, therefore, during the reading 
of thi s paper and in the following di scussion thereof by 
some of the ablest men in the industry, and this first meet
ing " set the pace" fo r th e entire convention . The second 
reason was the wise determination by the executiv e com
mittee, at the instance of l\fr. McCormack, to leave one 
day, F riday, free fo r the inspection of exhibits, and at the 
same time to make certain that all or nearly all the dele
gates remained in town by placing the annual banqu et on 
the evening of that clay, instacl of on Thursday, as has 
usually been done in th e past. Th e result s of thi s change 
of plan were most happy, and quite surely mean its adop
tion as a regular feature of future conventions, for it not 
only secured fo r th e convention meetings themselves a 
larger attendance, as has just been stated, but opinion is 
practically unanimous th at more actual business has been 
done at thi s convention than at any previous one in the 
history of the association. T he delegates and "supply 
men" were able to get together without difficulty to close 
contracts, and a number of very large orders were placed 
fo r all kinds of material and supplies. This is decidedly 
as it should be, fo r such a meeting place as is afforded by 
these conventions ought to be a g reat convenience to both 
purchaser and seller. 

* * * * * 
Although the exhibit hall in Chicago was much smaller 

than that in Boston last year , and many of those who 
wished to make exhibits had to be denied space at the last, 
while the applications of all , or nearly all , were cut down 
almost 5 0 per cent, yet the exhibit seemed practically as 
complete as in previous years, and was well arranged for 
business purposes. A ll in all, the number of exhibitors 
was but little smaller than last year, while the amount of 
space taken was slightly less than 2 5,000 sq. ft. , as against 
3 3,00 0 sq. ft. last year. T he committee on exhibits, of which 
J ames R. Chapman was chairman, certainly deserved 
credit fo r the remarkable success which it achieved in 
transforming Tattersall 's, which is, in reality, an ugly and 
unpleasant building, into one which was almost a " bower 
of beauty," with its flag and streamer decorations, its com
plete arc and incandescent lig hting service and its variety 
of exhibits. Tliere is nothing but praise also for the care 
g iven by thi s committee to the interests of exhibitors. 
E verything worked smoothly and well , the transportation 
faciliti es were good, and on T uesday morning all the ex
hibits were practi cally in _place, ready for inspection, come
thing which is not always, by any means, accomplished at 
conventions. A t a meeting of supply men, held in Conven
tion H all, O ct. 19, with Elmer P . Morris chairman, and 
H . C. E vans secretary, resolutions were passed commend
ing the action of Ira A . McCormack, of the ex ecutive com
mittee, for recommending and having adopted the resolu
tion , setting aside one day for the express purpose of in
specting the exhibits. A t this meeting a vote of thanks 
was also extended to the association for its courteous treat
ment of the supply men. 

* * * * * 
The iheetings of the Accountants' Association were, as 

has always be1:n the case, businesslike and valuable to a 
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degree. T his association has, in its two years of li fe, 
accomplished more than could possibly have been ex
pectecl of it ,and th e high tribu te to its work in standardizing 
street railway accounts recentl y paid by the committee on 
standardization of the National Association of Railway 
Commissioners, is most surely well deserved. 

* * * * * 
It is perfectly trne, however , as Mr. K itt redge remarks 

in another column, that th e Street Railway Accountants' 
Association is onl y on th e th reshold of it s work . \ ,Vhat 
has been accomplished so fa r , while most important and 
valuable, is still li ttle more than the standardizing of a 
form of statement , not th e development of a complete 
economical accounting system. We believe firm! _\· that 
nine-tenths of our street railway companies are employing 
far too large a fo rce in their accounting departments
that th ey are multiplying work- and that they are not in 
touch with modern commercial methods and labor-saving 
devices. vVhen the largest street railway company in this 
country (gaged by gross earnings) is able to handle from 
$ 12 ,00 0 ,000 to $15,000,0 00 of money per annum in re
ceipts and expenditures, and $5,000,000 to $10,000,0 00 

more on construct ion account with but seven m en in its 
auditor 's depattment and two or three in its t reasurer 's, 
there would seem to be li ttle reason fo r much smaller com
panies having the fo rce of men which they now employ. 
W e shall have more to say about the organization of ac
counting departments in th e coming year, bu t meanwhil e 
we urge our street railway fri ends to most carefull y investi
ga te accounting practice in th e best models, and parti cu
larly to study th e m echanical labor-saving appliances of 
modern accounting as exhibit ed, fo r example, in the great 
department stores or in some few of th e street railways 
which have so far adopted them. · 

* * * * * 
The new offi cers of both associations are worthy of their 

posts and of th e traditions of the associations. President
elect J ohn M. R oach has been connected with street ra il
ways for more than twenty-seven yea rs in important posi
tions of responsibilit y, and has always been a wa rm fr iend 
of the association . As he was chiefly responsible fo r 
bringing the convention to Chicago thi s yea r, and as he 
has done more than any other one man to make the v isit 
th e complete success which it certainly has been, he was 
the logical candidate, and had no competitor. F irst V ice
P resident J ohn A. Rigg, of R eading , is at the h ead of sev
eral important E astern properti es recentl y brought 
together fo r the purpose of effecting operating economies, 
and is a man of th e highest personal ch aracter and reputa
tion . Second V ice-President H . H. V reeland, although 
but six yea rs in the street railway fi eld, is g enerall y recog
nized as one of the wisest and most successful managers 
in the country, possessing as h e does in a high degree 
financial acumen , organizing abili ty and a knowledge of 
the influences that move men 's minds , together with a 
broad, kindly and entirely genuine sympathy wi th th e 
labor which he controls, and which is, to a man, entlm sias
ticall y devoted to him . T hird V ice-President F . G. J ones. 
of the Memphis S treet Railway Company, is one of th e 
most prominent m en in hi s section of the country, and C. 
K. Durbin , of D enver, Charl es W. Wason , of Cleveland, 
John R. Graham , of Q uincy, and N icholas S . H ill , Jr. , of 
~ harleston, wiil add strength to th e executive committee. 

Mr . Hill won a host of frie nds in th is convention by h is 
brilliant, aggressive and persistent campaign in behalf of 
Charl eston as a meet in g place for the convent ion nex t 
year, and while, for various reasons, h e fail ed in th is, hi s 
first effort to ex tend the hospitalities of Charleston to th e 
association, the general feeling is that another year he will 
be more successfu l, if he sti ll desires to entertain th e con
vention. Finall y, the association is fortunate in retaining 
for th e new ex ecutive committ ee th e services and expe
ri ence of th e retiring president , Mr. Sergeant- one of the 
best presidents who have ever occupied th e chair. 

* * * * * 

The election of C. N . Duffy as presid ent and W . F. Ham 
as first vice-president of the Accountants' Association is a 
natural and fittin g resul t of the magnificent work which 
they have done as m embers of the committee on standard
ization, and of their devotion to the interests of th e associa
tion. They have been always generous of both time and 
money in furth ering the interests of the association . and, 
both being men of indefatigable energy and acute and in
tell igent thinkers. it is not surprisin g th at the work of thi s 
important committee should have called forth the almost 
enthusiasti c expressions of approval from the committee 
of the Association of Rail road Commissioners, quoted in 
the last report. \ V. G. R oss, of Montreal, the second 
vice-president, has always been prominent in th e council s 
of the association . It would be impossibl e to nam e a man 
who could and would fu lfi l the duti es of secretary and 
t reasurer with greater ca re. patience and courteous atten
tion to every inquiry than l\fr. Brockway, and the amount 
of ,vork which he has accompli sh ed during the past two 
years is littl e short of marvelous. The department of 
blanks and forms, which he has created , is admirably con
ceived , and will be of such benefit to those who are de
sirous of improving th ei r system of accounting that a trip 
to T oledo from any part of th e U nited States is fu ll y worth 
while, though by the system of correspondence which Mr. 
Brockway has instituted , such a trip is not always neces
sary. The Street R ailway Accountants' Association of 
A merica has every reason to be proud of the fin e lists o f 
officers and execut ive committees who have been in ch arge 
of it s affairs sin ce th e beginning. 

* * * * * 
In deciding upon Kansas City as the meeting place for 

the convention of 1900, the association has departed some
what from pre::::eclent , in that two \ Vestern cities have been 
ch osen in consecuti ve years, but thi s action has not been 
taken without good reason . While it is true that over 80 
per cent of the street railway mileage of the count ry li es 
east of th e Mississippi River, th ere should be at least an 
occasional m eeting held in th e furth er vVest , and we be
lieve that D enver , or even San F rancisco, would be popu
la r , on m any account s, as convention m eeting places, and 
that so many vacations would be arranged to take in the 
necessary tram continental trip at convention ti me that the 
att endance would be littl e small er th an in the E astern 
c1t1es. K ansas City is certainly not too fa r west to at tract 
pract icall y all tlK Eastern delegates, while it is sufficientl y 
fa r to perh aps brin g- into th e association and to the con
vention man y of the extreme vVestern companies, and 
the city itself, u nder th e leadership of Mr. H olmes and the 
M etropolitan Street R<1ilway Companyl wm c; ½rtQ.inly ex ~ 
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tend a hearty welcome to the 1900 convention, and will 
take good care of it in every way. 

* * * * * 
The buttons this year were very handsome. The head 

of the famous Chicago girl was the motif, above which 
were the initials " A. S. R. A.," and below the word "Chi
cago," while " 1899" was in the central disk. The dele
gates' buttons were in a rich blue, the accountants ', in yel
low, the ladies', in white, and those given to "others in 
attendance" were in red. As usual, the buttons acted as 
" free passes" upon the local surface and elevated railways. 

* * * * * 
Secretary Penington was, as usual, one of the most 

popular men of the convention, and his uniform courtesy 
toward all, and his disposition to do everything in his 
power to promote the comfort and pleasure of every dele
gate and supply man, were highly appreciated. His man
agement of the finances of the association has been, as 
always, excellent, and the surplus is constantly increasing. 

* * * * * 
Among those usually seen at the conventions, but who 

did not, for various reasons, attend this year, were John 
A. Brill, vice-president of the J . G. Brill Company, who 
is absent in Europe; C. 'vV. Price, proprietor of the "Elec
trical R eview ;" Edgar Peckham, president of the Peckham 
Motor Truck & Wheel Company; John Vv. McNamara, 
general manager of the Albany Railway; James H. Mc-· 
Graw, president, STREET RAILWAY JOURNAL; Clinton L. 
Rossiter, president of the Brooklyn Rapid Transit Com
pany; William F. Ham, auditor Brooklyn Rapid Transit 
Company; Bert L. K ilgour, electrician, Cincinnati Street 
Railway Company; W. F. Kelly, recently of Columbus, 
now of Oakland , Cal.; J . B. Cahoon, formerly of Elmira, 
but now connected with electric lighting enterprise ir. 
Syracuse; W. B. Ferguson and E. P. Shaw, owners of 
many street railway properties in Massachusetts; C. M. 
Wickar, form erly of the North Shore Traction Company, 
now of the Chicago U nion Traction Company; P. F. Sul
livan, general manager of the Massachusetts Electric 
Companies; Henry C. Payne, of Milwaukee; Richard Mc
Culloch , fo rmerly of St. Louis, now of Geneva, Switzer
land; Harry Scullin, of St. L ouis, who is not now con
nected with str<.".tt railway enterprises; 0. T. Crosby, of the 
'vVashington Traction Company, now traveling in Africa; 
John Graham, of Wilkes barre, and Vv . J. Johnston, for
merly of the '·Electrical World," now traveling in the 
Orient. 

* * * * * 
The ''Street Railway Review" deserved much credit for 

its enterprise in publishing during the convention a daily 
edition containing lists of attendants, proceedings of the 
day before, and descriptions of the exhibits, etc., together 
with illustrated articles on the Chicago drainage canal, 
the U nion Stock Yards, and other Chicago enterprises. 
O nly those who have been through a work of this kind can 
understand the immense amount of labor which it involves, 
the editorial force having to spend practically the entire 
twenty-four hours preparing matter, correcting proofs, etc. 
Although many errors will inevitably creep into any work 
of this kind, so hastily done, they are always excusable 
and nearly always excused, while the convenience of such a 
daily resume is considerable. In these daily bulletins and in 
its special issue of October fifteenth, devoted almost entirely 

to a description of Chicago as a business, artistic and street 
railway center, the "Review" has well upheld the tradi
tions of a city noted for its generous hospitality to visitors, 
and for the care which it takes to make certain that they 
appreciate its many attractions. 

* * * * * 
We cordially commend to street railway managers Mr. 

McCormack's paper on "Train Service and Its Practical 
Application." It is an able discussion of a problem which 
is, next to the management of labor, the most important 
which a company has to solve, i.e., that of running a suffi
cient number of cars to accommodate the public without 
eating up all the receipts in operating expenses. It is not 
too much to say that the net revenue of a road depends 
upon the management of its car service. More than once 
has a property been saved from bankruptcy and set firmly 
upon its feet by a change of management and a better 
balancing of car service and traffic. It is impossible to 
generalize upon this subject, as the conditions are so 
wholly local in every city. All that can be done is to sug
gest, as Mr. McCormack has done, convenient ways of 
finding out what service the public really needs and is pre
pared to pay for. The "car-service engineer" of a street 
railway is to put these and other methods into practice, 
and should be 2. man of the highest intelligence, acumen 
and energy. 

* * * * * 
The paper by Mr. Vanderveer on the "Care of Car 

Equipment" was an interesting one, and upon a branch of 
street railroading which is of great importance. The old 
proverb of "a stitch in time saves nine" applies nowhere 
more forcibly than in the care of railway apparatus, and it 
is the best kind of economy to keep both the rolling stock 
and its equipment in good condition by frequent inspec
tion. The speaker limited the advisable night inspection 
to that only which is absolutely necessary, and preferred to 
make all repairs by daylight. This opinion was indorsed 
by all the speakers who discussed this subject, and it will 
receive general acquiescence. The paper was the prelude 
to a general discussion on the advisability of running 
single motor equipments. The experience with single 
motors, elicited by these expressions of opinion, seems to 
have been that they require more repairs than double or 
four-motor equipments, but to us this fact seems attribut
able not to the number of motors per car, but to a lack of 
power capacity on the car. Considering the proper equip
ment of a car from the standpoint of repairs only, the mo
tor repairs per car should vary approximately, though not 
exactly, with the number of motors on the car, provided, 
of course, that the single motor equipments have double 
the capacity of each motor in the double-motor equip
ment, or four times the capacity Qf each of the motors in 
the four-motor equipment. There ought not either to be 
anygreat difference in motor efficiencyunder the same con
ditions, and any difference which would exist would natur
ally be in favor of the motor of larger capacity. Both of 
these points can be readily seen by considering the parallel 
case of stationary motors. From both a repair an<l effi
ciency standpoint, one 80-h.p. motor would give better re
sults, say, than two 40-h.p. motors or four 20-h.p. motors. 
In railroad op=ration, however, these two are not the only 
points to consider. Traction is a very important question, 
and one to which is intimately connected that of quick ac-
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celeration, on which in turn depends the third important 
question of current economy. On roads where these are 
desiderata, and among such roads should be classed those 
desiring quick service and high speed and having grades, 
the disadvantag es of the multipl e-motor system will be 
more than outweigh ed by its merits. 

Treatment of Labor After the New York Strike 

We recur briefly to the so-called strike in New York city, 
in order to bring to light certain incidents of the strike and 
the after treatment of the employees who so loyally stood 
behind the administration of the Metropolitan Street R ail
way Company, wh en urged _to desert it by spurious and 
self-seeking labor leaders. It is a well-known fa ct that 
P resident Parsons, of the K nights of Labor, was extreme
ly anxious to avoid throwing down the gage of battle, 
knowing the inevitable result , but was forced into it by a 
few discharged employees on some of the more recently 
acquired lines, who desired to make mischief for their own 
ends. Mr. Parsons was wiser than hi s associates. On the 
day the strike was declared many of th e men on the differ
ent divi sions refu sed to go home aft er completing their 
regular hours of service, but voluntarily stayed in the 
barns all night in order that they might take the place of 
any of the men who might desert the company. Some of 
the motormen bitterly resented the presence of policemen 
on their cars, saying that they had been able to take care 
of their cars hitherto, and needed no help now. O thers 
fo ught for the privileg e of taking the first car out on the 
morning of the strike. In g eneral, the utmost contempt 
for the malcontents, and loyalty to the administration was 
the rule and not the exception. Such loyalty as this de
served its reward, or so the management felt , though re
ward was apparently the last thing the men on th e system 
thought of. The question of how recognition could best 
be given came up for discussion, and some of the em
ployees longest on the sys tem were called in consultation 
by President Vreeland. Three plans were submitted to 
them for consideration, one, a large donation to th e Em
ployees' Mutual Benefit A ssociation ; the second, the 
granting of a cash present to all men, and the third, 
the granting of a three days' vacation with pay. After 
considerable discussion, it was unanimously agreed that 
the last plan offered something which the men would ap
preciate more than the others, and for the first time in the 
history of any great street railway system, so far as we 
know, the men were enabled to take an outing without 
feeling that the children must lose a pair of shoes or the 
wife a bonnet in consequence. The surpri se and pleasure 
of the men at this unexpected act of the company are al
most touching, as showing how highly this opportunity to 
take a little pleasure has been appreciated . O ne fur ther 
result of the strike should be mentioned. The men who 
left the company's service at the beginning of the strike, 
many of whom did so much against their will by reason 
of threats or appeals by the strikers , were g iven twenty
four hours in which to return to service. Aft er the expira
tion of thi s time, not a man remaining out was, or ever 
will be, accepted as an employee by the company. T he 
strongest influences have been brought to . bear in some 
cases to secure th e reinstatement of certain men , but in 
every case such reinstatement has been absolutely and 

fina lly refused, it being felt by the management that dis
loyalty should not be placed on a par with loyalty even in 
a single instance. 

Recent Practice in T rack Construction 

Among the many changes which the last ten years have 
made in street railroading none, with the exception of 
motive power, has been more radical than in the depart
ment of track construction for paved streets. Eight years 
ago the most approved form of street railway track could 
easily have been defined, but looking back at that period 
now we can hardly find a single feature of the former con
struction, with the exception of the form of rail-heads, 
which is generally accepted as standard practice for paved 
streets. Changes have been made in the height of rail, 
weight of rail, length of rail, percentage of carbon, joints 
and character of sub-construction. To be sure, all of these 
innovations have not been accepted as desirable by all track 
engineers, but it is undeniable that many of them, includ
ing the increase in weight and length of rail, have been 
accepted by all, height by most, and joint construction and 
concrete sub-base by a slightly less number The latest de
velopments in this ''modern" construction, as it may be 
termed, are described quite fully in the papers in this issue 
by Mr. Butts, of Kansas City, and Mr. Silliman, of Scran
ton; and while in details the constructions differ in many 
particulars, both employ the concrete sub-base as a con
tinuous support for the rail. The discussion on Mr. Butts' 
paper by the American Street Railway Association was, on 
the whole, favorable for its use for heavy city construction, 
althoug h there were some dissenters, and it must by no 
means be assumed that track engineers are universally in 
its favor. In some respects, Mr. Silliman's construction 
seems more substantial than that employed in Kansas City. 
We think the use of steel ties or cross-girders (Mr. Silli
man employs for this purpose 52-lb. girder rai ls every IO 

ft.) would be an essential factor in keeping th e track in 
alignment and superior to the exclusive use of tie-rods for 
thi s purpose, as the rail is better maintained in an exactly 
vertical position. With the imbedding of the steel ties in 
the concrete, however, diffi culty will be encountered in 
making the track connections when the rail is renewed, 
unl ess the old tie is torn up. The joint connections, of 
course, are also different, in one case being riveted, and in 
the other cast-welded. T here is also a variation in the 
fo rm of concrete sub-base used; in Scranton the concrete 
is laid entirely across the track , while in Kansas City it is 
laid in trenches under the rail s. We presume the latter 
construction would have been employed in the former city 
if the pavement had already been laid on concrete, and will 
be employed when it comes to renew the rai ls. Neither of 
the speakers referred to the subject of track renewals, 
which is, of course, an important question where a con
crete sub-base is employed, as where the rail is imbedded 
in concrete the enti re old base must be renewed when the 
rails wear out and new rails are substituted. 

W hile the use of concrete sub-base is increasing. the use 
of wooden ties for city work has also many advocates. The 
latest and best track construction in Chicago is on wooden 
ties, mounted on a broken stone ballast , and it is interest
ing to note that in the most recent work in New York City. 
that of the Third Avenue Railway Company, the nse of 
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wood in sub-construction was considered so desirable that 
it is being employed in the form of stringers under the rails, 
even in electric conduit construction. Undoubtedly, the 
use of wood in track construction conduces to easy riding, 
a very important feature, as shown by the fact that in the 
work of the Third Avenue Railway Company, already 
cited, steel springs are being used under the rails in the 
old construction, where the shape of the existing yok es 
did not permit the introduction of wooden stringers under 
the rails . Incler enclent of the question of durability, the 
result sought for in thi s construction has certainly been 
accomplished, and the elasticity g iven the t~ ack is very 
noticeable. 

\1/ e are unwilling to state that either the concrete sub
construction or the wooden tie construction is th e m ost 
desirable under all conditions of track construction in 
paved streets. As a matter of fact , we believe that the 
special circumstances which warrant the introduction of 
each will be determined by experience. At present the 
concrete sub-base seem s to have the advantage of dura
bility. As it would have to be renewed when the rail wears 
out, h owever, there is no advantage in making it longer 
lived than th e rail, which is the really limiting factor. On 
the other hand, if the life of the rail varies inverselv with 
the number of tons passing over it, while in that of the 
sub-construction, time is the principal factor, the durability 
of the sub-construction is a more important question on 
roads of comparatively light traffic than on those of heavy 
traffic. It is not impossible , therefore, that we shall find 
practice in paved streets following the somewhat anomal
ous line of using the more substantial concrete construc
tion on the smaller roads, and the lighter and more elastic 
wood construction on the roads of heavy traffic. 

A Question of Units 

Mr. Mackay, in his paper on " Car Mileage," makes a 
strong plea for the use of the "motor-car hour" as a unit 
in place of the " car-mile run," now in quite general service. 
The motor-car hour, as he defines it, is the car m ileage 
divided by the average speed in miles per h our. If, fo r 
example, a railway runs its cars at an average sch edule 
speed of 8 mil es per hour, and they aggregate 2000 mil es 
per clay, there would be 250 car hours run, and the cost 
per car hour would in that case be eight times the cost per 
car mile. Th e advantage of this unit is found chiefly in 
comparing roads, or divi sions on a large system, where 
schedule speeds vary greatly. There is no question that 
the principal part of the great variat ion in cost per car 
mile shown by different roads is due to the differences of 
schedule speeds. In a road running at 20 miles per hour, 
for example, and paying its conductors and motormen 20 

cents per hour each, th e transportation wages amount to 
onl y 2 cents per car mile, whereas in a city road running at, 
say 6 2/ 3 miles per hour, the equivalent cost is 6 cents 
per car mile, with the same rates of wages paid. O n the 
motor-car hour basis the transportation wages would be 
the same, viz.: 40 cents per car hour; the two road<; will, 
to that extent, at least, be placed on an equal basis, and the 
effect of mismanagement or poor economy in departmental 
work will be more clearly brought out. This is Mr. Mac
kay's argument, and it is undoubtedly a strong one from 
some points of view. 

The attempt to find a sing!~ unit of measurement which 

shall gage the respective efficiencies of management of 
two street railway properties is, however, as futil e as was 
the search for the philosopher's stone in the middle ages. 
The difficulties are inherent and insurmountable. Street 
railway operation is made up of so many processes wholly 
different in their nature that th ey cannot possibly be 
brought clown to expression in any one form, even oi1 a 
sing le property-much less in comparing two properties 
having '"'·iclely different conditions. How true tl~is is may 
be seen by inspecting som e of the detailed operating ex
penses which go to make up a total. In the department of 
transportation we can, to be sure, pro rate nearly every
thing in car service upon a car-mileage or motor-car hour 
unit. If we pro rate operation of power plant also 
upon this unit , it will give us some results of value, from a 
transportation standpoint, although we cannot by this 
m eans gage the relative economy of different power sta
tions, but must fo r that purpose use the kilowatt-hour unit. 
In the maintenance accounts, however, we run across 
trouble at once. Maintenance of cars and their electric 
equipment can be gaged by the motor-car hour or car-mile 
unit , but directors would get a much clearer understanding 
of the relative economies in different comparative reports 
of operation if the accountant should pro rate maintenance 
of track and roadway upon miles of track; maintenance of 
electric line upon miles of road; maintenance of steam and 
electric power station plant on kilowatt output, as a part 
of total cost of power; or should express all these costs, to
gether with maintenance of buildings and fixtures , in the 
form of percentages on original cost. So, too, in the de
partment of general expenses, what a board of directors 
would look for from their accountant is a statement as to 
what percentage of their gross r eceipts is being used for 
general expenses of administration in detail and in toto, 
and whether this percentage is increasing or decreasing. 
\1/ e do not m ean to say that all these items in operating ex
penses are not to be expressed in the car mile or motor car
hour unit, for the manager and the directors often wish to 
get an idea of the relative proportions of each item of ex
pense to the total, and thi s can well be shown in either of 
these units, but it is certain that, in comparing many of 
these items outside the transportation department, from 
year to year, in order to see where economies are possible, 
they will find the m otor-car hour or car-mile unit abso
lutely useless. If th ese things are true of an individual 
road, how much more must they be true when comparing, 
as Mr. Vreeland said, a mountain road with a plain. 

The truth is that we must have a large stock of units in 
order that the directors and managers of a property may 
be able to effect the economies which it is the object of all 
accounting to facilitate. The motor-car hour is a valuable 
addition to thi s stock, and Mr. Mackay is to be given due 
credit for bringing it so prominently before the accounting 
world and explaining its merits. Whil e it is not, and never can 
be made to be, the touchstone which will m easure efficiency 
of managem ent of two cliff erent properties, it will help the 
managerofa large corporation to learnmore about thework 
of hi s r espective division superintendents, because they 
cannot plead d ifferences of speed as being responsible for 
differences in result. We believe, however, that the car
mile unit is firml y entrenched in the practice of so many 
companies and is, on the whole, so satisfactory in making 
comparisons from year. to year on the same systems, that it 
is not likely to be displaced. 
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In the final analysis the presentation of operating re
sults by the accountant in any o r all units is not the e11d, 
but only the begi1111i11g. It is the manager 's dutr to ex
plain th ese results to his directors and stockholders, to show 
why the cost per car mile of ca r service, for example, was 
greater this year than last, or to state with due sati sfaction 
that by such.and such means he was able to bring the cost 
of power down this year to r½ cents per car mile, while it 
cost 2 cents last year. It is the business of the account
ants to make this work of explanation as easy fo r the man
ager as possible, and for this purpose a table of detail ed 
comparisons in appropriate units separate from the main 
presentation of results should accompany every profit and 
loss account. 

How Can Street Railway Investments be Made Secure 
and Remunerative 

The paper on this subj ect just delivered before the 
American Street Railway Association by Charles T. 
Yerkes, one of the most successful investors in street rail
way properties in America, is certainly worthy of careful 
attention, and is full of suggestions and ideas, upon which , 
however, public opinion is by no m eans unanimous. Mr. 
Yerkes first describes the tremendous physical and finan
cial differences between the horse railways of twenty years 
ago and the cable and electric railways of to-clay, referring 
especially to the great investments now required as com
pared with those necessary for horse railroading, and he 
considers that the investment risks now are such that if 
twenty-year franchises were fair under the old regime, two 
hundred-year franchises would be equally fair at present. 
A loag charter or franchise tends more, he thinks, to the 
greater security of street railway investments than any 
other one element. Mr. Yerkes believes that street rail
way companies should pay for their privileges by turning 
over to the public treasury a fair percentage of the earn
ings of the company, but that it should be borne in mind 
that a company serving a large city must always carry a 
large amount of unproductive mileage, which the future 
only is to make valuable, and therefore cities should not 
make extortionate demands upon the companies. He ad
vocates the appointment of State commissions to carefully 
and intelligently supervise the operation of street railways 
in much the same way as is now·being done in several of 
our States. Finally, to the end of making street railway 
securities more secure, Mr. Y erkes advocates straightfor
ward dealing with the public, and a broad and liberal 
policy in introducing improvements . 

All these suggestions are good and valuable, but they 
do not reach the heart of the problem. The more we ex
amine into the reasons for the increasing number of con
troversies between municipalities and private capital en
gaged in public service industries, the more certainly is the 
conviction forced upon us that the 011ly ·way i11 'Which most 
of tlze grave problems 'Wlzich co11fro11t street railways to-day 
ca11 be solved, a11d street railway i11vest111e11ts ca11 be 111ade both 
secure a11d re11111J1 erative, is by 111aki11g frie11ds 'With tlze public 
and tal,i11 g it into a bo11a -fide part11ership of profits. A t the 
root of all our troubles of to-day-excessive taxation, 
labor strikes, "cruel and unusual" punishments of various 
kinds inflicted or attempted by politicians- lies a grossly 

n:aggerated idea of street railway profits, and th is idea is 
fost ered by secrecy. A ll of us in th e business know that 
street railway profit s are not excessive, but are, on the con~ 
trary, small, whil e the business itself may be classed as 
"extra hazardous.'' The comparatively few m en who 
have apparentl y, or actually , grown ri ch from th eir street 
rail way security holdings, have done so, as a rul e, th roug h 
the capitalization of expected profit s, not the ac tual re
ceipt of real l)nts. In nine cases out of ten where th e. 
annual profit and loss accounts have seemed to show a 
large return on investment , it is because depreciation of 
plant and equipment has not been properl y taken care of, 
as is universally done abroad, or else because an open "con
struction account ' ' has been charged with what are reall y 
operating expenses, in order to serve the purpose of those 
who are t rying to unload their stocks upon the public. 

It is hard- prnbably impossible- to bring th ese facts 
home to the public, particularl y because the truth is kept 
from them by both politi cians and street rail way man
agers themselves, though for differing reasons. The man
ager is the agent of hi s company's security holders, and 
cannot take any radical action which would depreciate the 
value of th eir securities among investors. The polit ician , 
even if he knows the truth , which he rarely does, perhaps, 
would not ordinarily hesitate to climb to power on a purely 
demagogic appeal to public ignorance and prejudice. 
Meanwhil e, secrecy is maintained, and th e burdens of taxa
tion are piled on heavier, until , fr om one cause ;i.nd an
other, the final crash comes and the property is bank
rupt. 

A partial remedy for thi s stat e of th ings is th e non
partisan State commission, whi ch Mr. Y erkes advocates . 
Such a commission is found in l\Iassachusetts and New 
York. and in ~fassachusetts, particularly, it s functi ons 
have been so fixed by la,v and interpreted by the courts, 
as to really protect the public against overcapitalization 
and ''wild-cat securities." It is impossible to-day to over
capitalize street railways in i\Iassachusetts. The R ailroad 
Commissioners will permit issues of stock and bonds to
g ether only to an extent warranted by the actual cost of 
duplication of a.ll the tangibl e assets, and the bond issue 
must not exceed one-half the stock issue. Organization 
expenses even cannot be capitalized, and if there be at any 
time an impairment of capital account , as shown by in
ventories dividends must be reduced or suspended until 
the impairment is made up. The commission even fi xes 
the price at which stock shall be o ffered to the public , 
never putting n below par , and fr equentl y providing that 
a heavy premium shall be paid into the company's treas
ury-not into private hands. Such protection as thi s is 
genuine, permanent and desirabl e from every point of view 
except that of the man who wi shes to make money too 
rapidly, and street railway investments are hig hly regarded 
in Massachusetts as being secure and r easonably, thoug h 
not largely, remunerative. 

In spite of these carefull y made provi sions, however , 
there is a growing ag itation even in lH assachusetts fo r 
public ownership of street railways, and unless a better and 
more logical plan than thi s semi-sociali stic one is found, 
there is g-rave clanger th at the immense advantage to th e 
public o( private ownership or trusteeship of thi s indt1stry 
may eventually be lost . \Ve need not here r epea t th e 
arguments ag·ainst municipal ownership of street railways, 
~x{:ept to epitomize thern by saying that never in th e' hi s-
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tory of the world will a municipality, with its 50,000, 100,-

0 0 0 or 1,000,00 0 inhabitants as ' 'stockholders," repre
sented by fifty o r one hundred councilmen, as "directors," 
handle any public service enterprise with the same prompt
ness, decision, Lreadth of view and outlook for the future, 
as will be do;1e by properl y encouraged private capital , 
managed by a half dozen responsible trustees . In a 
thousand ways, more or less indirect and unrealized, th e 
people will be the poorer for a municipal ownership ex
periment, even should th eir treasury be slightly the gain er. 

\ iVhat then ;s the true remedy if it is not found in the 
Massachusetts plan ? In what way can municipal owner
ship agitat ion be stopped and the immense benefit s of pri
vate ownership be retained fo r the public good ? I s there 
any one plan which can be put in universal application 
with justice to all concerned ? 

Possibly not, but if such a plan be found it will surely in
volve the profit-sharing principle in some form, together 
with absolute publicity in every department of the busi
ness. In a plan of this kind the expenditure of gross re
ceipts might be made on some such basis as the following, 
the charges o n receipts taking precedence in the order 
given: 

I . Operating expenses, including a proper allowance for 
cleprecia tion . 

2. State and local taxes paid on real estate and personal 
property-the ordinary burden of citizenship. 

3. A reserve fu nd fo r accidents, uninsured losses of 
various kinds, 2nd other contingencies . 

4. An aJJ1ortizatio11 f1111d, to insure a return of invested 
capital at end of franchise life. 

5. A n employees' bc11 e-fit fu11d to provide against sick
ness, accidents and old age. 

6. A 111i11i111 11 111 (e. g. 4 per cent) a11111tal return on the 
private capital invested. 

7- Equal r:livision between the municipality and th e 
private capital invested of the remaining profits. 

\ iVith such a plan as this, embodied in contract form, be
tween municipality and company; with regular monthly, 
q:1arterly and :mnual reports of operations, duly audited by 
city offi cials; with arbitration of disputed points by a State 
railroad commission ; and , above all, with absolute good 
fa ith on the part of both city and company , is it possible to 
doubt that demagogues and political " strikers" would be 
driven out of business so far as street railway matters are 
concerned, whil e, the interests of the municipalities and the 
companies being substantially identical , the present dis
tressing conflic ts would almost entirely disappear, and 
street railway investments would become both secure and 
remunerative? 

Finally, the policy of distributing street railway securi
ties locally-a matter not referred to by Mr. Y erkes in his 
paper, but touched upon by Mr. Vreeland in his di scus
sion-is one which should be adopted by every company, 
even at some sacrifice of time, convenience and money. 
In disposing of bonds to banking houses, as" large a pro
portion as possible should be reserved for sale to local 
capitalists, either by the companies direct or by the bank
ers as financial agents, and as much stock as can be spared 
should al so be placed at home. In cases of this kind it is 
dangerous to be isolated i11 a community, for a company is 
th_ereby subj ect to the attacks of "strikers" or demagogues, 
without fri ends to . help it fight its battles. Fifteen or 

twenty prominent local men as stockholders can bring im
mense influence to bear at times in preventing trouble, and 
if the number can be made 100 or 1000 or more, thereby 
making an even larger portion of the public sharers in 
the enterprise, so much the safer is the invested capital. 

Franchise Valuations 

A franchise may be defined as a special pnvi
lege granted by public authority to an individual 
or a body of individuals. The value of a fran
chise may be large, small, nothing or worse than nothing
the latter if it involves losses or obligations which cannot 
be escaped. The true value of a franchise, when it has a 
value, is an amount tqual to the capitali::ation of excessive-
11ot of total-profits. Every investor has a right to expect 
a reasonable rate of return upon his investment in tangible 
assets , organization expenses, etc., this rate varying with 
the current rates for money in the particular locality where 
the investment is made and upon the general estimate 
placed on the safety of his enterprise in comparison with 
that of others, into which he could put his money. If, be
cause of the possession of a franchise conveying special 
privileges, he gets a rate of return larger than the average, 
the capitalization of the excess, at the ruling interest rate, 
is the value of the franchise. 

Suppose, for example, that a company obtains a thirty
year street railway franchise, that it pays $1,000,000 for 
plant and equipment, and earns $50,000 per annum for 
thirty years, in a community where the ruling rate for an 
equally safe investment is 5 per cent. The value of its fran
chise is nothing, since the same return can be obtained 
from an investment involving no franchise. If it makes 
$100,000 a year for thirty years, the value of its franchise is 
$1,000,000, since, because of the franchise, 5 per cent can 
be earned upon $2,000,000. 

This is a fair and reasonable method of arriving at a fran
chise valuation, and where the true investment account can 
be ascertained, distinct from overcapitalization, the value of 
a franchise can readily be obtained at the end of its life. If, 
however, the attempt to do this is made earlier, estimates , 
based on more or less fallible judgment, must necessarily 
be employed. It may be expected, for example, that gen
e:ral market interest rates will fall during a long time fran
chise, thus increasing the franchise value by increasing the 
capitalization factor. The value of real estate may also go 
np, thereby increasing the selling value of that portion of 
the investment and increasing the total net profits for the 
period. On the other hand, equipment may deteriorate and 
ear~ings, gross and net, may be greatly reduced through 
accidents, competition or "improvements in the art" neces
sary to obtain at whatever cost. 

:t\.t a time "~hen municipalities seem to be combining to 
dnve street railway companies out of business bv excessive 
taxation, it is necessary to occasionally clear ·the atmos
phere by defining first principles, and we trust that the time 
will come when there will be less loose and indefinite talk 
about franchise valuations than is now so generally heard. 

A Word of Appreciation-and Explanation 

It i~ with much pleasure-tempered, however, with some 
surprise-that we have received the congratulations of a 
thousand or more (so it seems to us) friends and well-
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wishers at the convention and elsewhere, on what they are 
pleased to term " that magnificent 'World's Practice Num
ber' of yours.' ' Pleasure in such congratulations is always 
natural, for it indicates appreciation of good intentions , if 
not of good work. The surprise comes in findin g that the 
achievement in this particular case should be considered 
so remarkable . It is true that our " W orld 's P ractice N um
ber" was a large issue, containing no less than 163 pages 
of reading matter and 276 pages of advertising, but this re
sult compares with our regular fall convention numbers 
of previous years only in about the same way that the gen
eral prosperity of 1899 compares with that of 1898. Pos
sibly an issue of this kind, dealing as it does with electric 
railway practice all over the world, and bearing within it 
so many evidences of the close engineering and commer-
cial inter-dependence of the different countri es, in these 
days of enterprise, competition and intelligent study of re
sults, is needed to demonstrate the broad international 
character and world-wide connections of a periodical which 
is universally recognized, we believe, as the leading ex
ponent of the street railway industry . T he very fact that 
British, French and German manufacturers used between 
forty and fifty pages of our O ctober issue to advertise their 
material and supplies among tramway purchasers, not here, 
but in Europe, Asia, A ustralasia and South A merica, and 
that no other for eign or American paper is used to any
thing like the same extent, is certainly significant, but it 
did not occur to us, until hearing the many expressions of 
surprise at this large foreign patronage, that the position of 
the STREET RAILWAY J OURNAL abroad may not be full y 
understood in America. We may be pardoned th en, per
haps, if we state here, for the benefit of those who have not 
closely followed our work in foreign fi elds, that fo r some 
years past we have been publishing two regular monthly 
editions of the STREET R AILWAY J ouRNAL,one, the Ameri
can edition, intended for circulation in the United States 
and Canada, a:1d the other , the International Edition, for 
circulation in all oth er parts of the world . Each edition 
contains considerable matter not found in the other, though 
it is intended that nothing shall be omitted from either 
edition of interest to its special clientele. In each issue of 
th~ International Edition appears a digest of contents in 
German, Spanish and French, and for the benefit of the 
combined service we have a staff of regular editorial repre
sentatives and occasional correspondents in the principal 
capitals of the world, composed of leading engineers and 
managers, of the several countries . 

Partly as a result of this more recent work, but largely 
through the inheritances of earlier years , our foreign sub
scription lists contain not only tqe names of practically all 
the principal European engineers , tramway managers and 
manufacturers interested in improved tramway and rail
way motive powers, but cover such distant countri es as 
Persia, New Zealand, Java, Turkey, Trinidad, Siam, J apan, 
Hawaii and all parts of Africa and South America. T he 
little unpleasantness now going on in South Afri ca, for 
example, directly affects us, inasmuch as we cannot be sure 
that our current issues will reach our numerous subscrib
ers in and near the seat of war, in Kruegersdorf and P ieter
maritzburg; Natal , Johannesburg and Pretoria, South 
A frican Republic 

The STREET RAILWAY JOURNAL is not a local paper. 

"A better convention has never come to Chicago in the 
course of my experience." So spoke the genial chief clerk 
of the Auditorium on Friday night , and he fo llowed it up 
in explanation by saying that it was a convention which 
" took care of itself," did not overstep bounds, made no 
complaints, understanding the difficulties of the situation. 

Proposed Resolution for Bringing About a Standard 
Determination of Cost of Public Service 

The fo llowing resolutions, prepared by Allen Ripley 
Foote, have been presented fo r action to a number of 
economic, municipal and private industrial associations, 
with a view to bringing about a scienti fic determination of 
the cost of public service, and of thereby furthering the 
comparisons between the cost of public and private own
ership to the advantage of all concerned. Among oth ers, 
the executive committee of the American Street Railway 
Association has these resolutions under consideration: 

Whereas, The American Street Railroad Association has dis
cussed certain features of municipal public policy relating to the 
ownership and operation of public service industries, and whereas, 
such indust ries must necessarily be owned and operated by public 
or p rivate capital, and, in either case, the application of a definite 
system of regulation identical in all of its details for both public 
and private ownership is fundamentally essential to promote and 
protect the welfare of users, taxpayers, employees and investors, 

Be it Resolved: 
First-That practical civil service regulations, strictly and con

tinuously enforced in the case of public ownership, and a just sys
tem of profit-sharing in the case of private ownership, are neces
sary provisions to safeguard the interests of employees, and to 
insure efficient economic management for the service of users and 
taxpayers. 

Second-That a system of accounting, uniform throughout the 
State, prescribed and audited by authority of a general State law, 

· designed to show the true and entire cost of every public service 
industry, identical in every particular for public and private owner
ship and operation, is an indispensible condition to secure intelli
gent and just regulation. 

Third-That a gweral State law should specify that there should 
be included in all statements of costs, used as a basis for determin
ing prices to users and taxpayers, interests on the investment at 
th e rate paid on itc bonded debt by the municipality in which the 
industry is located, a sufficient provision for insurance against 
loss by accidents of every kind; the amount of taxes relinquished 
if a publicly owned industry, and paid, if a privately owned in
dustry; an ample provision fo r insurance against the impai rment 
of investment ; the true and entire costs of all materials used and 
salar ies and wages paid, and an accurate statement of all miscel
laneous expenses. 

Fourth-That prices to users and taxpayers should be based on 
cost , plus a provision for the payment of all capital secured by 
taxpayer or the sale of bonds in case of all publicly owned, and 
cost p lus a legally limited profit in case of all privately owned in
dustries. 

Fifth-That prices should be determined for periods of fi ve 
years. 

Sixth-That all ser,vice rendered to private and public user s 
should be valued and paid for a t pr ices det ermined, as speci fi ed in 
n umber four. All free service should be prohibited. 

Seventh-That no service shoul d be sold fo r less than its cost , 
and no discrimination in price shall be allowed between u sers 
taking service under like conditions. 

Eighth-That the drvisible profits of private ownership and 
operation should be determined and limited by a rate upon th e 
investment, which shall be equal to twice th e rate per cent paid 
on its bonded debt by the municipality in which the industry is 
located, in all cases where costs are calculated and allowed, as 
specified in number th ree. 

Ninth-That all profits in excess of the legal profit should be 
divided equally between the municipality and the private owners. 

Tenth-That in maki ng contracts with p rivate corporations for 
the purpose of carrying the foregoing regulations into effect, the 
initial investment used as the basis of calculations should be de
termined by proces~ under the law of eminent do main, or by arbi
tration , as may he mutally agreed upon between the municipality 
and the corporation. 

E leventh-That this contract should provide that at the expira
tion of every period of five years the municipality shall have the 
option of paying to the corporation the full amount of its invest
ment and thereupon taking possession of the property, and there
after operatin g it as a municipal industry, and in case this is not 
do ne, that the prices shall be deter mined for another period of 
five year s, and the con tract continued in fo rce with out fur ther 
chan ge. 

T welfth-Th at this system of public regulation is preferable to 
public ownership and operation. 
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NOTES AND COMMENTS ON THE ACCOUNT ANTS' CONVENTION 

BY A. 0. KITTREDGE, C. P. A. 

''Well, what did you do there, anyhow?" or some simi
lar quest ion, is likely to be the greeting of all of those who 
were in attendance upon the convention of the Street Rail
way Accountants ' Association of America, as often as they 
are met by those who are interested in the general propo
sition of perfected accounts, and who were unabl e to be 
present. The subjects announced by th e programme for 
discussion were such as are of interest to all street railway 
men. They are of special importance to those companies 
who have taken membership in th e organization. But, at 
best, the attendance at the several sessions was only about 
one-third the membership. It would seem, therefore, that 
the question would have to be very widely answered if the 
general desire for information is to be satisfi ed. Right 
here becomes apparent the u sefulness of the silent mem
ber, who takes notes whil e others talk, and the utility of 
the press, that makes known to all the results of his obser
vations. \\That, then, was clone by the accountants' con
vention? A verbatim report would fail to reflect the lights 
and shadows of the occasion, even though it recorded all 
the stated motions and faithfully reproduced the speeches. 
It is an effort to suppl y what the verbatim report cannot 
convey that these notes and comments are penned. First, 
let it be stated that what was done included a part of what 
was suggested by the programme, and much more that 
was spontaneons to the occasion. As I look back to the 
days devoted to the meetings I am inclined to th e opinion 
that the less importance attaches to those matters which 
vvere in the original programme, including those that were 
covered by fo rmal motion made and seconded, and the far 
greater importance to those matters which were unex
pected, and which by the manner of their presentation 
amounted to littl e else than apropos suggestions and gen
uine thought provokers. 

* * * 
There was more of the practical in the welcoming ad-

dress of L. E. McGann, Commissioner of Public Works, 
who, as the representative of the city of Chicago, wel
comed the accountants, than is usually found in such 
efforts. He invited the accountants, as well as members 
of the Americ;m Street Railway Assoc iation, to vi~it the 
City Hall to examine into the methods of doing business 
there in vogue, and particularly to inquire into the meth
ods of granting railway franchises. He very appropriately 
remarked in connection with this invitation that the ques
tion of granting franch ises is as g reat as that of accounts. 
He declared that much of th e popular prejudice that exists 
with respect to such matters could be designated in a very 
few moments if onl y the methods were inspected. Only 
two or three of the accountants were able to find the time 
to accept this invitation, but those that called at th e office 
of the commissioner reported both a profitable and highly 
enj oyable hour. President Calderwood 's acknowl edgment 
of Mr. McGann 's welcome and invitation was in his hap
piest vein. In characterizing Minneapolis as a suburb of 
Chicago he touched the heart of every Chicagoan present. 

* * * 
Several prominent thoughts were left in the minds of his 

hearers by the annual address of President Calderwood, 
among which were th e following: The street railway 
business, notwithstanding the energy and capital invested 
jn it to date ., has not yet been developed, in the t;stimatio11 

of men competent to express an opinion, to exceed one-fifth 
part of its possibilities. A ccounting is the vital element of 
all branches of business, street railways not excepted, and 
the economies of accounting, both as to the character of 
the results obtained and stated, and the cost of perform
ing the work, are of the utmost importance every where. 
Keeping in mind the fundamental principl e of comparison, 
President Calderwood, often complimenting the associa
tion on what has been accomplished in the classification of 
expense accounts, pointed out that before the association 
will have fulfilled its mission it must have a unit of com
parison. Just what that unit should be he did not in the 
least intimate, leaving its determination to the association, 
to be developed, perhaps, by the discussion of Mr. Mac
kay's paper on "Car Mileage." The address also referred 
briefly to th e action of the Association of Railroad Com
missioners in indorsing the classification worked out by 
the street railway accountants, and also to the work of 
the secretary in the matter of blanks and forms. President 
Calderwood closed with a feeling appeal to the members 
of the association to avoid hobbies in accounting, and to 
be careful to give the managing officers of the several roads 
only such salient facts as are likely to be useful to them. 

* * * 
The report of the executive committee presented by Mr. 

Wilson was a model of brevity. A description of it would 
require more words than the report contained. The com
mittee held three meetings during the year, and had five 
mail votes, admitting thirty-four new members (com
panies). A change in annual dues from $10 to $20 was 
recommended. The question of a change in time and 
place of meeting, so that the accountants would not assem
ble when and where the American Street Railway Asso
ciation was holding its sessions, was recommended for 
consideration. The books of the treasurer were reported 
to be correct. The secretary and treasurer's report, on the 
other hand, went into details, and occupied much more 
time in reading. A detail list of the thirty-four companies 
admitted to membership was given. The fact that both 
the great companies of New York City were included, and 
that London, England, and Glasgow, Scotland, were also 
represented was received with special gratification. The 
association has had a total of 103 members since its organi
zation. Three have dropped out, leaving the membership 
at the time the report was written at an even hundred. 
There were several additions during the days of the con
vention. The financial report showed a deficit of some 
$75, which means that, with the rigid economy which has 
characterized the management from the start, many ex
penses belonging legitimately to the association having 
been paid out of private funds, the income does not suffice 
for the work of the body. This deficit was more than 
made up by voluntary subscriptions before the conven
tion adjourned, and the proposition to double the dµes 
(commencing Jan. I, 19 00,) was carried. One motive that 
influenced this latter measure, and which was prominently 
brought out in the discussion, was the tendency to con~ 
solidation among street railway companies, resulting in a 
lessening of the number of possible members. With an 
assured income of $2,000 for the ensuing year, as against 
$1 ,ooo for the year just closed, it would seem that the work 
µii~ht ~o on without s~rious fit1at1c;ial ~rnbarrassment, 
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The paper by Mr. Mackay, to which all had looked for
ward with interested anticipation, was in a sense an attack 
upon the "car-mile" as a unit of comparison, and a defense 
of the "motor-car-hour," with incid ental reference to the 
shortcomings of such units as the "passenger-mile'' and 
others more or less in use. Not a little interest centered in 
Mr. Mackay's account of the questions he had addressed to 
a considerable number of street railways throughout the 
United States and Canada, and the answers thereto. From 
these it appeared that out of ninety-four roads answering 
as to the basis upon which mileage is computed, seventy
three depend upon conductors ' or motormen 's reports, 
fifteen on foremen's, dispatchers' or switchmen 's reports, 
and four upon time tal;>l es. Of ninety-seven roads answer
ing the question of keeping a record of the mileage of each 
car, fifty-one reported that such reco rds are kept , while 
forty-six replied in the negative. O f ninety- three roads 
answering as to means of verifying mileage figures, forty
five reported none but care in computing, twenty-eight 
depended upon time tables, eight on di spatchers' reports , 
four each on foremen 's reports and pay rolls, three on 
motormen's reports, and one upon trip receipt returns. 
It further appeared that of ninety-seven roads answering 
the question of including '' dead mileage'' in their compu
tations, fifty said that it was not included, thirt y-six said 
they did include it, and eleven declared they have no dead 
mileage. In ~he matt er of trail er mil eage forty-six com
panies reported no trail ers used, thirty-seven who use trail
ers more or less of the time, include trail er mil eage in their 
figures, while eleven declared that trail er mileage was 
omitted, and one road reported that trail er mileage was 
taken at one-half. On trips lost, fift y-seven roads reported 
allowances, and thirty-seven said no allowances were made 
in this regard. The qu esti on as to what constitutes a car
day produced some peculiar figures. Forty-eight com
panies reported that "cars operated per day" is not used 
by them as a basis for comparison of earnings. Forty
four companies do use this unit , but give it different values. 
Thirty-one of th ese companies call the car-day eighteen 
hours, four put it at fifteen hours, and three have it at 
seventeen hours, while four others, being a single instance , 
each gave the figures sixteen, seventeen and one-half, nine
teen and twenty hours. Two companies reported on the 
basis of miles :n place of hours, giving the figures eighty 
and II5 miles respectively. Th ese statistics are interest
ing, if for no o~her reason, because they show wide di
versity in point of view, as well as the differences that exist 
in current practice. 

* * * 
Mr. Mackay's conclusion from his investigation ancl 

study of the subject was that such mileage carefully com
puted, all dead miles included, and with the trailer elim
inated, there would be available a unit uniformly appli
cable to all eh'.ctric systems and available as soon as the 
question of speed is adjusted. In his remarks he had 
dwelt upon the question of speed as between city service 
and interurban cars, showing that increase of speed does 
not materially increase the cost of operation, and demon
strating that in the case of interurban cars running from 
two to four times the speed of city lines, the cost per car
mile would be less, while the showing on the basis of pas
sengers carried would be more, by reason of the longer 
haul. The new unit, Mr. Mackay called the "motor-car 
hour," meaning car-miles divided by the average rate of 
speed. This unit he advocated ming for both earnings 
and expenses, and in closing his address pointed out how 
various suggested difficulties could be met and overcome. 
That the convention did not agree with the speaker in his 
conclusions in all respects became apparent as soon as dis
cussion was commenced. It also became very evident that 

there were almost as many views as there were speakers, 
thus demonstrating over again just what Mr. Mac- kay 's 
carefully gathered statistic s had proven. 

* * * 
Mr. Vreeland, of the l'detropolitan Street Railway Com-

pany, New York, who opened the discuss ion of Mr. Mac
kay' s paper, took a somewhat peculiar , but extremely in
teresting, course to show why and wherein he could not 
indorse the un it named for use upon the lines within hi s 
control. His opening remarks were slig htly biographical. 
He briefly traced hi s own railway hi story, by way of ex
plaining how ,,nd why he was tinctured with some of the 
views which prevail among th e managers of th e steam 
roads of the country, in th e matter of records and units of 
comparison. H e described the peculiar conditions under 
which street rai lways in New York are operated. H e 
pointed out that as many as 5000 horses are yet at work 
in the street car sys tems of the m etropoli s, and that both 
cable and electric lines are in use. Congested traffic is the 
rule on all the down-town lines at certain hours of th e day. 
vVhen a car starts out it is uncertain wh eth er it will make 
the entire trip or part of the trip, because of being turned 
back by an ins1:>ector at some point en route. Speeds dif
fer not only as between different lines, but as between 
different sections of the same line, 2.nd as between different 
hours in the day on a given section of any of several lines . 
In view of all these perplexing conditions th e speaker de
clared th at he had found the "car-mile" the only satis
fact ory unit of comparison, or basis of statement of results . 
H e mentioned that the unit in use in New Y ork is also 
in use in P hil adelphia and some other of the large E as tern 
cities. No trailers are used in N ew Y ork . Mr. Vreeland 
said that at present cars of various length s are in service, 
ranging from 18-ft. horse cars up to the long double- truck 
electric cars on some of the more recently equipp~d lines. 
H e said, in answer to a quest ion , that no attempt was made 
to take the element of speed into consideration in the sta
tistical statem ~nts of his company, and pointed out that it 
would be impossible to do so fo r reasons already men
tioned. 

* * * 
The one remark dropped by l\fr . Vreeland that attracted 

most attention, and that was referred to most frequently in 
the discussion in the convention, and al so in the talk of the 
accountants as they rode together on th e excursions , was 
that in which the operating expenses of a steam road in a 
mountainous section were compared with those of a road 
in a prairie country. The first, he said, might show operat
ing expenses of 80 per cent, whil e the other was as low as 
50 per cent. This demonstrated not that the first was 
poorly and inadequately managed, but that the cost of 
hauling freight and passengers up heavy grades was more 
than that of hauling them over a level road. Computa
tions by percentages, h e pointed out. were never satis
fact ory, because in percentage statem ents it is impossibl e 
to indicate the conditions under \\'hich the traffic is con
ducted and the physical condition of the road and its equip
ment. The comparison of mountain and plain was very 
quickly grasped, and the illustration was frequentl y em
ployed in enforcing what many m embers contend ed is a 
fact, that no single unit is possible, taking all the street rail 
ways of the country into account. Differences in roadwa:· 
and equipment are indisputable. \Veather conditions, as 
between the extremes of North and South, arc facts to be 
considered, and numerous other matt ers that will occur to 
the mind of every practi cal rail way man are to be reckoned 
with. 

* * * 
Mr. Wyman, of the New O rl eans Traction Company, 

thought possibly the motor-car hour might overcome som e 
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of the difficulties encountered with the car-mile unit. l\1r. 
Duffy declared that the motor-car hour would help out a 
comparison between the road in the Rocky Mountains and 
one on th e prairies of Illinois. Col. Heft, of the New York, 
New Haven & Hartford Road, declared that the question 
is one that is governed entirely by the conditions which 
exist upon the road that is being operated. He said the 
motor-car hour on the New York, New Haven & Hartford 
Road would be very misleading, because during certain 
portions of the day two trail ers are used, while during 
other portions, three, four, or even five, are employed, 
while in sti ll other cases the motor-car alone is enough for 
the traffic. The car-mile unit has been adopted Ly his 
company. H e remarked furth er that all such questions as 
the unit of comparison or basis of statement of results must 
be settled in the light of the conditions that exist on each 
of the several lines, and that no fixed or stereotyped rule 
is possible. He would cordially welcome a rul e univer
sall y applicable, to be used alike by all companies, but from 
present light such a consummation seems well nigh im
possible. 

* * * 
Mr. Wilson, r E-ferring to the Boston roads, said that over 

300 routes per day were run, all of them being different 
lengths, and such cars running at different speeds. The con
ditions are suci1 that no other unit than the car-mile would 
answer. H e did not think it fair to compare city routes 
,vith interurban routes. Each class ought to have com
parisons of its own. The same unit was not equally appli
cable to both. Mr. Ross remarked that the question of the 
car-mile and the motor-hour is entirely a local one. He 
believed the ratio of expense to earnings to be the only 
proper basis of comparison. He did not think it feasible 
to compare a !a1 ge road with a small one, nor yet a road 
where there is no snow to one that is obliged to 
spend a large sum in removing snow every winter. 
When Mr. Mackay introduced his second diagram, 
in which were compared results of different months 
having different incomes or earnings, but with prac
tically unvarying operating expenses, the discnssion 
waxed warmer. The diagram showed earnings of $100,-

000, $120,000 and $150,000 for January, May and July, re
spectively, and $60,000 operating expenses fo r each. The 
percentage of the latter to earnings was shown to be 60, 

50 and 40 fo r the three months respectively. The earn
ings per car-hou:· figured $1 .6 7, $2 and $2.5 0 1espectively, 
the motor-hou:-s throughout being 60,000. In explain
ing this diagram, Mr. Mackay pointed out the evident un
fairn ess of comparing different roads upon the basis of per
centage of expenses to earnings. To say that the month 
of May show.ed operations IO per cent cheaper than Jan
uary, as above, ,vhen the operation expenses were th e same 
for both month s, the amount of traffic or earnings repre
senting the sole difference, would be absurd. Mr. Ross 
then asked why not make it on a per mile basis, instead of 
a per hour basis. Continuing, he enforced th e point already 
made that there are different conditions distinguishing 
every road that is examined. He declared he could not 
see how the car-hour basis would bring the correct result. 
Mr. Mackay then alluded to efficiency of service, saying that 
in winter, when less cars are required, less are run. Mr. 
Hibbs, with, perhaps, a suggestion of impatience in his 
tone, here inquired if. as a matter of fact, there is any satis
factory basis of comparing roads that operate under dif
feren t conditions? 

* * * 
J. K. Newman, president of the New Orleans & Carroll

ton Street Railway Company, after explaining that a presi
dent must necessarily interest himself in the accounts of the 

property in his charge, said: "You may establish any basis 
you please, whether it be car-hour or car-mile, but you 
cannot compare different roads operating under unlike 
conditions with each other.'' He declared himself in favor 
of the car-mile basis, and then explained how in his own 
office the car-mile, the car-hour and the percentage method 
were all used, each showing some fact not revealed by the 
others, and, taken collectively, giving the whole situation 
in a form to be available to the management. Mr. Mac
kay here interrupted to the extent of declaring that in the 
light of the speakers who had so far discussed the question 
it was apparent that nothing had been accomplished. Mr. 
\ Vil son, by way of pacification, said that he did not think 
that the work of the association would be thrown away, 
even though no basis was arrived at. Mr. Dimmack then 
inquired as to the comparison of mileage to be made be
tween a long haul and a short haul, and whether with a 
long double-truck car the mileage would be counted the 
same as with a single-truck car, if both went only I mile? 
Mr. Mackay answered in effect that the small car would 
cost less than the large car, but that there would be less . 
effici ency, and accordingly that the showing would be 
more particularly in the earnings. The expenses would 
not show in the large car as they should. Mr. Dimmack 
next inquired if both cars, long and short, run one hour or 
any other period of time, would be regarded as running the 
same. He said he knew of some roads where the short 
car was counted double the long car. Mr. Mackay re
plied that the comparison should be on the actual time the 
car was out, without regard to the length of the car. 

* * * 
It was left to Mr. Ford, of New Orleans, to close the de

bate, and this lte did by pertinent references to what is the 
rule with his company in these matters. He believed it 
impossible to find a rule that can be considered as applying 
to all street railways in the country as a basis of compari
son. vVhile using the car-mile, it is his rule also to sub
mit an analysis of the monthly results upon a percentage 
basis. His sta tement also shows the earnings per car-day 
of eighteen hours, and lik•ewise the expenses per car-day of 
eighteen hours. Both earnings and expenses are ~hown 
per car-mile. Continuing, after mentioning that trailer~ 
are used on one line, he said: "I can see that on almost 
any basis it would be hard for us to compare with an
other road that is not operating under the same condi
tions." His advice to the association was to show the man
agers what the figur~s really mean. Let them have the 
comparison of one ii'10nth with another on the basis of 
motor-car hours, of car-miles, of car-days, the earning 
percentages, th e expense percentages, and whatever else is 
possible and appropriate. 

* * * 
In an account of this nature, written largely from mem-

ory after the final adjournment, it is sometimes difficult to 
discriminate between what was said in the meetings and 
what transpired relating to the same subjects as they were 
talked over in the hotel lobbies. Perhaps it is not neces
sary to try to do so. All that Mr. Ford had said was cor
dially indorsed by Mr. Duffy immediately after adjourn
ment and before all the members had got their overcoats 
and hats on ready for departure. He said he had been in 
the habit of displaying results for the benefit of his man
agers in just as many different ways as possible, in the 
knowledge that what was not clearly indicated in one way 
would be brought out by another. Mr. Harder, of Kansas 
City, offered remarks of like import, as did also Mr. Simp
son, of Augusta, Ga. 

* * * 
In the hotel a president and two accountants continued 
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the discussion of a unit of comparison to be universally ap
plicable. The street railway president, who is also an ac
countant, did most of the talking. " Why," said he, " the 
proposition of a single unit is prepos terous. T here mu st 
be taken into account a lot of things, among which are the 
weight of the car, the length of the car, the horse power of 
the motor, the effici ency of the motor , the g rade of road, 
the character and physical condition of the trac k, anJ ever 
so many more. A comparison, to be of any real value, 
ought also to include in some way a refe rence to earning 
capacity. I can readily see how a conference might resul t 
in fixing a unit for the car, and one fo r the track, another 
for the power, and one fo r receipts, and still another for 
time and wages of the operation, and no doubt as many 
more as are necessary, but to get an expression that shall 
include all these in one, and be fair in all cases, seems to me 
not only impossible, but an absu rdity on its fac e. The 
variations in the underlying conditions, imposs ible of ex
pression, would render compari sons on such a basis of no 
value whatever. It is barely possible, if the railway ac
countant had all the receipts of the road and the contents of 
the National Treasury, in addition, to defray the expenses 
of his department, and a span of life ten or twenty times 
the usual average, a plan might be worked out for grading 
or judging stree t cars and th eir operation, after the g en
eral method that obtains with horsemen, bird fanc iers, dog 
breeders, and others . T he perfect car would have a hun
dred points. So many of them would apply to length , so 
many to weight, so many to the motor , and so on. T hen 
any given car could be justly classed, and all the cars on 
the road could be graded coll ectively as being equal to 50 
per cent, 75 per cent, or 90 per cent of the ideal, as the 
case might be. Th e physical condition of the track and 
the g rade of track might be similarly indicated. T he ele
ment of speed could come in on some similar basis. The 
earning capacity could be likewise shown, and so on to 
the end of the list of all the elements the street railway man 
has to deal with. In short , if we had money enough and 
time enough a plan might be worked out by which any 
two roads to oe compared might be measured up, just as 
contesting yachts are measured, with th e result declared 
that the boom of one is 2 ins. too long, and must be re
duced; that th e water-lin e of the other is 6 ins. short , and 
accordingly more ballast must be carried, and that v,;hen 
these adjustments are made, still, to be fair , it is necessary 
for one to allow the other ten seconds' advantage in the 
race. Everything is possible, if only the time and money 
necessary to th e undertaking are conceded. P resident 
Calderwood cautioned the members of the association not 
to ride hobbies, but the qu estion that has been trotted out 
for exhibition on this occasion may prove a hobby th at will 
run away with all who venture to test the saddle whi ch it 
carries. The fact is that each railway manager is up 
against special problems of hi s own. No two lines pre
sent the same conditions. Each man, therefore, must work 
out his own solutions, by which I mean very largely, estab
lish units of hi s own . Everyone can learn something of 
his neighbor, but th e universal unit, by which Montreal 
can be fairly compared with New O rleans, and New York 
with Chicago, is a will-o '-th e-wisp that it will not pay to 
run after." 

* * * 
The report of the committee on a standard system of 

street railway accounting was in the fo rm of a pamphlet 
eighty pages in extent, supplemented by a special sheet 
devoted to a classification of material s and suppli es. The 
pamphlet showed on every page th e evidence of the care
ful and conscientious work which has been g iven bv thi s 
committee from the beginning. The report first recounted 

th e conference of representati ves of the commit tee wi th 
committees of the Association of Railroad Commissioners, 
and of the Association of American Railway Accounting 
Officials, held in New York in July last, the particu lars of 
which were published in th ese columns some time since. 
I t then set fo rth the action of the eleventh annual conven
tion of Rai lroad Commissioners, held in D enver, A ug. IO, 

last. T his amounted to an indorsement and acceptance of 
the classifi cation worked out by the Street R ailway Ac
countants' Association , after being modified in minor par
ticulars, as agreed by the committees in conference. T hese 
changes are es~,entially th ree in nu mber. F irst, substi
tuting the term "operation of cars" fo r ''car service" in ex
pense accounts Nos . 16 to 24. Second, transferring "stable 
expenses" from account No. 30 to account No. 8, namely, 
"maintenance of miscellaneous equipment ," and, third, put
ti ng taxes back into the li st of subtrac tions, that is, among 
' 'dedu ctions from income." T he report proper was sup
plemented by a revised classification of construction and 
equipm ent accounts, being the classifica tion adopted at 
Boston by the association and recommended for use, with 
the changes above noted properly embodied th erein . 

* * * 
The reasons set forth in the report which induced the 

committee to agree to the treatment of taxes above named , 
and which it appeared had been ·a virtual concession to the 
preconceived idea of the committees of the other organiza
tions which it met in conference, deserve special attention . 
The Inter-State Commerce Commission established thi s 
form of statement a long time since. The steam roads ad
here to thi s rule. Th e various boards of railroad commis
sioners have fo llowed the precedent of th e Inter-State 
Commerce Commiss ion, and , while in principle, from the 
accounting point of view it is not correct , still it is better 
to conform to establi shed usage. The convention ap
proved of th e n port of the committee, and therefore for 
the time being . at least , the mooted question of th e place to 
pu t taxes is sett led. A ll thi s brings to mind a little matter 
in connection with offic e work, an allusion to which will 
serve to make clear a thought that is pertinent. T he first 
typewriter that gained a position of favor in the public 
mind has a key-t oard that in economy of use is perhaps as 
much as 30 per cent or 35 per cent below ideal conditions. 
By the time that a competing machine having a key-board 
that was ideal in arrangement of letters , and which was 
scientifi cally correct, had got on the market the typewriter 
operators of the country had become so accustomed to the 
pioneer machine that they measu red every new-corner by 
it. A little det:iil li ke 30 per cent or 35 per cent saving in 
motion of fi ngers. hands and wrists in operating was not 
to be considered along side of their blind prejudices. T hey 
were wedded to what they knew, and were too narrow
pated to even investigate something else, no matter what 
its assert ed merit s might be. The new key-board accord
ingly was uncondi tionally condemned. It was doomed to 
fai lure fro m the outset. The facts are that it was ult i
mately replaced on the new rn achine by something equiva
lent to that with which the public had been made ac
quainted by the pioneer machine. Meanwhile the makers 
of the latter , in a masterful piece of enterpri se, shouted, 
"standard, " and so well have they continu ed to shout 
"standard" from that clay to this that all the typewriters 
before the public use a key-board , not ideal in arrange
ment , but conformin g to what was establi shed by th e 
mechanical limitations of the first machine. U nborn g en
erations of typewriter opera tors, it would seem, th erefore, 
are destined to waste 30 per cent to 35 per cent of the 
energy expended in their work simply because their pre
decessors did not know a good thing when th ey saw it. 
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The parallel is apparent. It has become "standard" to 
deduct taxes from income, and therefore it goes. 

* * * 
The election to honorary membership in the association 

of H. A. Davies, of Cleveland, was one of the pleasing in
cidents of the convention, as well also as a deserving 
tribute to the good work which an able man has performed 
in the interest of standardized methods. Mr. Davies has 
recently severed his connection with the st reet railway in
dustry to become secretary of the National Carbon Com
pany. For two years he served on the committee on 
standard accounts, and, in a letter, which he recently wrote 
and which l\Ir. Duffy read before the convention, he ex
pressed continued interest in the purposes and work of th e 
organization. Mr. Duffy made the motion to include Mr. 
Davies in the select class, heretofore composed of H. H. 
\ Vindsor and Edward E. Higgins exclusively, and the vote 
in support of the same was unanimous. 

* * * 
Mr. Brockway's report as committee on blanks and 

fo rms was a model piece of painstaking work. No less a 
monument to his indefatigable industry and energy was 
the collection of blanks which he displayed. T hese were 
presented in some twelve or thirt een huge volumes of the 
scrap-book variety, while a cabinet of the general shape of 
a safe, shelved off to contain them, represented their rest
ing place when not in use. The safe-cab inet, of wood, was 
mounted on h~avy casters and provided with handles for 
convenience in moving. The door, hinged in place, was 
fitted with a good lock. T he blanks and forms displayed 
were casually examined by almost everyone present, and 
several attempted to go through the collection in a sys
tematic way. Mr. Brockway's comments and criticisms 
presented at the conclusion of his report were received in 
good part, and in several instances were applauded. The 
usefulness of 1 his collection would seem to depend upon 
th e circulating library feature, fa r more than upon the dis
play at the stateci conventions. How the duplicate set of 
blanks can be obtain ed for examination by th e members 
was carefully set forth in the report. 

* * * 
Not a few expressed serious disappointment that the 

promised paper by Mr. Barnaby was not fo rthcoming. It 
was evident that it had been a drawing card in the pro
g ramme. Several members declared that to hear it and 
the discussion likely to fo llow was what brought them to 
the convention. There was manifested the disposition to 
discuss the question of "Store-R oom Accounts,'' paper or 
no paper, but time did not permit. A number of ques
tions were put and answered, among the most important 
of which was that by M r. Newman. H e inquired how 
many present kept store-room accounts, and how 1nany 
did not. The show of hands in response to the president's 
suggestion of how the question should be answered indi
cated a nearly even division. This seemed to show that 
progress is being made in one direction, at least, for, as I 
recall it , a similar vote taken at N iagara Falls showed M r . 
Ross, of Montreal, as almost th e sole representative of 
store-room accounts at that time. It is true that th e asso
ciation is much larger now than at that date, and it is also 
true that the composition of th e convention on the present 
occasion was more representative than on the fo rmer one. 

T he report of the nominating committee, to which had 
been entrusted the selection of a ticket to be balloted for, 
was accepted by a unanimous vote, and the secretary was 
instructed to cast a single ballot for the offic ers thus nomi
nated. This vote placed C. N. Duffy in -the presidential 
chair, thereby putting at the head of the organization the 

man whose capacity, industry and unselfish devotion to 
the cause he has had so sincerely at heart, have done much 
to bring the association to its present position of vantage 
and success. I n the dual position of . president of the or
ganization and chairman of the committee on standardiza
tion of accounts, Mr. Duffy for the ensuing year is likely 
to find abundant opportunity for continuing the work for 
which he is so ,yell qualified. The secretary-treasurership 
remains with Mr. Brockway, who has learned the ropes, 
and knows just how to discharge the duties of his office to 
the satisfaction of all concerned. 

* * * 
The convention finally adjourned without, however, 

anything having been said about accounting applied to 
street railway operations. It is true, "accounting" as a 
term had been frequ ently employed in connection with 
various bookkeeping details. No one, however, had 
seemed to see the opportunity that exists for using what 
has been done by the association to date as the foundation 
of an accounting system, which by its analytical complete
ness shall give the management all those results which it 
wants, expressed in the simplest possible form, and which 
by the logical arrangement of its parts, established upon a 
correct scientific foundation, shall operate with the mini
mum of clerical labor. Ideas or methods that are in direct 
sequence to single entry principles predominated for the 
most part. The relation of the profit and loss statement 
to the balance sheet of a company was not once alluded 
to, although several questions that were broached, and 
which were left open , could have been easily and finally 
settled in the light of this fundam ental principle. No one 
seemed to think of the importance of modern mechanical 
expedients and aids in the office-that is, labor-saving de
vices-and the possibility-much less, the necessity,-of 
adapting them to use in connection with a scientific ac
counting system for street railways, in order th1t the 
multitude of details existing in this work, evidenced by 
th e classified list of expense accounts, may be handled at 
the smallest possible cost. 

* * * 
Those mercantile and manufacturing establishments 

which have g iven attention to these problems, although, 
perhaps some of them are weak in the matters of co-ordi
nating their expense items, are, as a fact, in possession of 
far better and and more complete statements of the prog
ress of affairs than are the average street railways of the 
land. They have the furth er advantage of accomplishing 
their result s with relatively a very much smaller expendi
ture than the railways. Like results and like economies, 
however, are in the reach of the street railways if only they 
will seek th em along the paths which accountants in other 
divisions of industry have discovered and have blazed for 
the guidance of their fellows. 

* * * 
However, comparisons in general are odious, and criti

cisms of any sort at this time and in this place may seem 
unkind. Suffice it , therefore, to say, in conclusion, that it 
is evident, from the work done at Chicago, that the asso
ciation is making progress. Its members, individually and 
collectively, entertain broader views at the present time of 
the work in which they are engaged than it was possible 
for them to have three years ago or before the association 
was formed. Altogether, there is hope for the future. The 

• time will surely come when the association will be able to 
put aside the swaddling clothes of mere bookkeeping classi
fications, with which it is at present encumbered, and 
undertake the higher work of investigating and promoting 
scientific accounting and its economical application to the 
industry in which they are engaged. 
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PAPERS READ AT THE CONVENTIONS 

Investments in Street Railways, How They Can Be 
Made Secure and Remunerative 

BY CHARLES T. YERKES 

The subject you have given me for consideration, namely.:.. 
" Investments in Street Railways: How They Can Be Made Se
cure and R emunerative," is one in which I take great interest, and 
for a very good reason-about all the investments I have are in 
street railway securities: You can therefore see that my faith is 
great, for it is from our actions that we are judged. 

My experience with street railway securities dates back to a 
period almost forty years ago, at which time street railways were 
in their infancy-in fact, you may say, in their swaddling cloth es. 
It was in the ea rly sixties, when the scientific operating of street 
railways was unknown, and, in fact, not dreamed of. In those 
days the m en were worked from sixteen to seventeen hours out of 
the twenty-four, and they, as well as the officers of the companies, 
did not seem to be awar~ of the fact that thi s condition could be 
bettered. The roads themselves were of a cheap character, and, 
while intended to be permanent, they were fa r from it , but were 
equal to the demands of the public and r equirements of street 
railway transportation. In those days even a car register was un
known. The street railways in each city were owned by a few 
influential persons, generally men of large means, and ·the stocks 
and securities of the companies were but little di stributed. Few 
people knew of their value or cared to have much to do with them. 
To hypothecate street railway stock as collateral with banks was 
unknown, and it was not until ten years after, in the early seventi es , 
i:hat the banks would look at them. The dividends in the mean
time were generally fair, particularly with compani es doing a large 
business in the thickly populated part of the citi es in which they 
were located. To my mind, the chief r eason of thei r unpopularity 
was that the building of street railways in those days was always 
opposed by the people in the vicinity of the location, and particu
larly on the streets where the rails were to be laid. I remember very 
well the first track laid in the city of Philadelphia, where I then 
lived. It was the Fifth & Sixth Street line. The people tore up 
the track at ni ght which the company had laid durin g the day, and 
it was not until after there had been several riots and the authori
ties had awakened to the fact that the law must be sustained, that 
the company was able to finish its road. The Chestnut & Wal
nut Street line in that same city was bitterly opposed by the citi
zens, and everything was don e in the Legislature and in the courts 
to prevent the charter from being granted and the tracks from 
being laid; and this has been the experience in most all large cities. 
Consequently, the people who were promoting the laying of street 
railway tracks were looked on as a sort of " fr ee booter s," and 
their securiti es with much distrust. To som e slight extent this 
feeling still exists, notwithstanding that there is scarcely a road 
which was laid years ago that could be taken up to-day without 
great objection being made on the part of the people. 

It was not until the early eighties that street railway securities 
were seriously considered as popular investments, and since that 
time their popularity has continued to increase as time developed 
the great resources which lie within them . The quality of the 
street railway plants of those days consisted in the kind of t rack, 
the condition of the cars and the class of horses which were used. 
These differed most materially. On some roads it looked as 
though the cars were never repaired o r painted, and the broken
down horses were very much in the majority. Added to that was 
the uneven rail, spiked to a string-piece, which almost made the 
rider seasick during a passage over it. Then again, there were 
other companies where the track was well laid and kept in good 
order, the cars in good state of r epair and well painted, and the 
horses of the highest class for their work. These two conditions 
_were almost invariably the result of the adversity or prosperity of 
the different companies, and while the latter class-that is those 
that were prosperous-cam e to be sought as an investment 'sooner 
than the other , the anxiety of the public to so inves t was never 
active. But about 1880, when consolidation of different ronds 
came to be more in fa shion and the economies produced thereby 
and also the studious consideration which was g iven as to how t o 
operate roads, it was more a matter of reality. The attenti on of 
capitalists and the people generally was drawn to the stock s and 
securities of street rai lway companies, and this condition has been 
on the increase ever since that time. The fact that great improve-

ments have been made after the horse was relegated to a past 
era has had much to do with thi s, and naturally so. The me
chanical propulsion of street cars has attracted the attention of 
the whole civilized world, and the question naturally arose in the 
minds of those who witnessed these change&, and who had money 
to invest-" I sn 't this a good place to invest our money, and isn't 
there profit in it?" 

The change in the mode of propelling the cars and, in fact, the 
whole outfit of street railways, has created what might be safely 
termed a "revolution." To look into the history of all the street 
railways of twenty years ago and see the changes which have taken 
place is certainly wonderful. I can see before me a plant that was 
run with one-horse cars, a driver, no conductor and a pay-box in 
the front of the car, where the passenger was required to advance 
and deposit hi s fa re. I see that line changed to two horses and 
obtaining the dignity of a conductor to collect fares from pas
sengers. That was a great improvement, and then we had straw 
in th e bottom of the cars in winter-not over clean, because we 
could not afford to put fresh straw in every day, but still this was a 
lux ury,-an oil lamp at each end of the car, which supplied the 
double purpose of lighting the car and showing the signal on the 
outside. We went at the rapid rate of 6 miles an hour when we 
could make it keep on the track. The motion of the car was most 
agreeable to a person who desired to ride on the billowy waves. 
We see thi s changed so that the track was smooth, the straw was 
taken out, floor always clean, and a stove, giving comfortable 
warmth placed therein in winter time. This was advanced luxury. 
W e were pleased with all this, except when the snow would come, 
or the days were hot in summer, when the horses were not able 
to pull us to our destination. 

W e see another change-the great power of electricity was 
brought into use, the horses were gone, and instead of making our 
6 miles an hour we would go twice that rate. The oil lamps were 
removed and electric lamps put in their places. As like begets 
like, the condition of the cars was improved; cleanliness-always 
an adjunct of electricity-was substituted for uncleanliness. The 
dis t ri cts of the city were expanded, lines were made in the suburbs, 
creat~ng n ew towns , improving the property of the people, in
creasmg the amount of the assessment on real estate, until we 
seemed as though we were living in another world. A laddin's 
lamp did not produce any more wonderful changes, and this could 
not have been done had it not been that the a ttention of investors 
both great and small , had been attracted to the st reet railways. ' 

And what of the great benefits to the people. Instead of the 
slow, uncomfortable manner of travel, rapid and easy m eans are 
g iven. Points that could not be reached with the old system are 
brought within easy access. Everything is better and cheaper. 
While in days gone by it cost 5 cen ts to travel 3 miles with the 
n ew improvement four times that distance can be travel~d for the 
sam e money. Then it cost a person to ride about 2 cents a mile· 
n ow it costs ½ cent per mile. vVhy then, I ask, should not ~ 
continuance of this condition be encouraged? 

And I now come to the second and most important part of my 
subj ect: " How Can They Be Made Secure and Remunerative?" 
To my mind, security is most to be considered. The remuneration 
must be brought about by hard and close attention to the corpora
tion. W e cannot do much to increase our receipts. They come 
from natural causes, but we can control our expenditures, and that 
r eally, together with knowing where and what to do is the science 
of street railway management. ' 

But in regard to making them secure, we must depend very 
much up on the justice of the people, and the fact that we, as man
agers, are willing to do what is fai r with the public. There seems 
~o be an id_ea in the ~ninds of many )egislators that a &treet railway 
1s a very simple affai r and of very little account. This feeling has 
been engendered by thei r knowledge of long ago, and that knowl
edge has not advanced with the change in street railways. In 
fact, these changes h ave come and been accepted as such a matter 
of course that little attention is given to their worth 

The most important matter in regard to the security of street 
rai lwa.y securit!es is tl~ e l~ngth of charter under which they are 
op~ra_tm g. This quest)on 1s of as much importance to the people 
as 1t 1s to the street railways themselves. The lon o-er time that is 
given to a charter to run , the g rea ter improvement~ and the more 
expensive plant can be operated by the companies. That is to say 
it can be made more permanent than if the charter was of shor~ 
duration, and naturally it would be. If a company has a charter 
with but a few years to run the improvements will be of a cheap 
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character commensurate with the length of that charter, and the 
better the improvements the better it is for the people. Not only 
for those who own property, but for those who ride and have no 
property. We see this exemplified daily. L et us ask the question: 
How many bridges of iron or stone would the steam roads have if 
their charters ran for only a few years? There would· certainly be 
none, and the speed of trains would be greatly reduced. Years 
ago 30 miles an hour was considered rapid traveling, with 20 as 
an average. Now the rate has been run up to more than So miles, 
with 45 miles as an average on hst trains. This latter condition 
would never have existed if the steam roads had not had charters 
long to run. Why should not the charters of street railways be 
equal to those •Jf steam railways? In fact, considering them all 
in all, they should be longer. The cost of a steam railroad of 
to-day is not nearly equal to the cost per mile of a street railway, 
even counting all the appurtenances that go with each. One 
hundred years has been the time granted in this State for a charter 
to a street railway, and the municipality grants an c rdinance for 
twenty years. That this was wise or unwise at the time that 
period was designated, I will not argue, but considering that it 
was a proper time for what we had in street railways then-rails 
weighing 40 lbs. to the yard, laid on a wooden string-piece; this 
string-piece laid on sleepers 5 ft. apart, cars of a cheap class, a lot 
of horses, good ones, if you please, and a 5-acre lot in the suburbs, 
where the car-barns were erected,-this practically constituted 
their outfit. At the end of twenty years, if there was to be no re
newal of the ordinance and the charter was allowed to lapse, what 
would be the loss? The track, considering that it had been kept 
in good order, would sell for, say 20 per cent of its cost; the cars 
for about 30 per cent of thei r cost, the horses for about 25 per 
cent of their cost, and the real estate, which had been bought by 
the company twenty years ago, and where in all probability a 
settl ement had since gathered, would sell by the front foot, real
izing without doubt twenty times as much as it had cost. There, 
you see, there would not be much loss if this road had to be given 
up. But what are the conditions to-day? The street car tracks 
are laid with heavier material than that used by the steam roads, 
the power-houses cost hundreds of thousands of dollars, where 
the old structure cost but a few thousand; the electric plant on 
the cars and in the power-houses and the wires and poles cost 
immense sums. So that it can truly be said that the electric plant 
cost more than ten times as much as the horse-car plant. If, 
therefore, it was right to give a horse-car plant a charter for 
twenty years, the electric plant should receive a charter for 200 

years and city ordinances should correspond. 
It has been argued that if grants were made extending over a 

long period of time, other means of transportation might come 
into existence and these charters would interfere with the adoption 
of these improved m ethods. 

L et us suppose fifty years ago perpetual privileges had been 
given to operate exclusive omnibus lines in this city, or privileges 
of the same character had been given to operate fer.ries ac-oss the 
Chicago River. What would they be worth to-day? Long ago 
the charters would have been forfeited, simply for the reason that 
improved methods had rendered them worthless. 

But while I feel that the Legislatures should treat the street 
railways fairly, I also feel that the street railway companies should 
treat the municipalities and States in the same spirit. I believe 
that a fair amount of the earnings of the companies should be 
given to the municipalities in which they are located. There is 
no doubt but that the street railways are of great benefit to these 
municipalities and to the people generally and to the property 
ow1:ers, but at the same time it is my opinion that a spirit of lib
erality should be engendered by the street railways toward the 
municipalities, fo r the reason that it is through the municipality 
that they are permitted to transact their business. It is a mutual 
benefit, with the burden on the corporation. There is no doubt 
but that the extending of the lines in a large city is a great hard
ship to the railway company. There is little money to be made 
out of them for years, and while the company is waiting the 
property owners and people are being benefited. The very :Uen
tion of the fact that a line is to be extended in a certain district 
causes advances in the value of real estate, and these advances are 
emphasized when the extensions are really made. There is noth
ing that has added so much to the health of the inhabitants of a 
city as the extension of street railway lines. In this city the tene
ment house district, which would have been a perfect pest-hole 
is scarcely to be found. The prairies have been covered with 
street car tracks, which forces the opening of streets. Cheap lots 
and cheap homes for the working people and the poorer classes 
as well as the well-to-do, are everywhere in evidence. While ther~ 
may be efforts to influence ~~e people_ against street railways, they 
cannot but s~e these con_d1tions, which are so plainly visible to 
them, and seemg them, fail to properly appreciate them. 

I believe in educating the people, of whom the legislators are the 

representatives. Every State wherein there are large cities, which 
necessarily have important street railways, should have a com
mission appointed to ascertain the condition and requirements of 
thi s industry. The commission should be appointed by the Gov
ernor of the State, and should be composed of intelligent business 
men of first-class standing, who are not interested in street rail
ways. Under no condition should a person holding office, or who 
is ambitious to do so, be named. A man of this r,haracter is never 
to be trusted in any affair where courageous opinions are ex
pected. The reports of such committees should have great weight 
wi th the legislators. 

I believe that all corporations which receive their life from the 
commonwealth should be subservient to that commonwealth, 
that there is nothing in their formation or general business which 
should not be reported to the proper authorities and be subject to 
investigation. I believe that the law should provide that an in
telligent commission be appointed by the Governor of the State, 
in the same manner as is now done in this State in regard to the 
commissioners of the park system. The duties of this commission 
would be to see that the laws concerning street railways are car
ried out and that the companies have the protection to which they 
are by law entitled. The commissioners should have terms of 
fifteen years, so as to insure their becoming experts, and receive 
such salaries as would enable them to live well and take care of 
their families in a good manner. They should understand, when 
appointed, something of the street railway business, and as years 
pass by their knowledge would increase, as also their worth. They 
should have the power to dictate to the railway companies where 
new roads should be laid , if at all, and also the kind of new im
provements to be used when a railroad contemplated making any 
change in motive power. They should have the power to regulate 
the devices to be used for saving life and preventing accidents. 
With an intelligent, honest commissi on of that kind, street rail
way managers would be made more 'comfortable, the people would 
be benefited and the securities of the corporation would be more 
solid. The advice of these commissioners would be sought, and 
the advice of such men with the experience and knowledge they 
would naturally have, would be most valuable to any railway 
manager. Their reports would be explanatory, and much of the 
ignorance r egarding street railways, which is fostered by our 
enemies particularly in this part of the country, would be done 
away with. 

To make securities more secure we must have these different 
matters fully understood. We must do our business in a straight
forward manner, with due consideration to the public, who are 
our patrons, continuing to increase facilities as opportunities offer, 
and adopting the most improved kinds of transportation which 
experience teaches are proper. And last , but by no means least, 
holding with the kindest regard our employees, who are faithful to 
us to the end, that there may be perfect harmony between them and 
the management, and seeing to it that our corporations are able 
to earn honestly a fair remuneration for the money, time, ex
perience and labor that have been spent upon them. 

Train Service and its Practical Application 

BY IRA A. MCCORMACK 

It is an unquestioned fact that a well arranged train service is as 
essential to the commercial success of a street railway enterprise 
as is expert management of the power-house and equipments, the 
use of economical machinery or any other vital detail, and it is 
perhaps one of the hardest problems that street railway managers 
have been called upon to solve. 

In presenting this paper the writer would not wish to be under
stood by the members as presenting a sovereign solution, but 
rather as submitting methods which he has found to be useful in 
cases that have come under his observation. The conceded fact 
that all discussions must have a nucleus and that the experiences 
of no two persons are alike, whereby the natural law obtains, that 
one is certain to learn something from another, must be the 
apology for what follows. 

In mapping out the train service of street railway systems in a 
large city the problem will be found very intricate. Some lines 
have continuous traffic at almost uniform proportions at all hours 
of the day; some have rush hours at morning or night or both; 
some have hours of over-crowding at more frequent intervals, and 
with some the traffic is exceedingly irregular. There is the pas
senger who rides but a few blocks; there is the through passenger 
and transfer passenger. The problem is further complicated by 
the location of parks, places of amusement, shopping or residen
tial districts, branch lines, and the summer and winter seasons, 
and it is perfectly evident that no general methods can be laid 
down. 
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The problem naturally divides itself into two parts; first, the 
ascertaining of the conditions of traffic which are to be met, and 
second, the means for meeting these conditions in the best pos
sible manner. 

No matter what the character of the service may be, suburban, 
excursion, or local, there is one ideal condition to be aimed at, and 
that is that each car be full of passengers. If there be less than a 
full car the equipment is not run to best advantage, and fewer 
car miles would render the same service, while if the car is 
crowded, the traffic of those who di slike a crowded car may be 
lost and the management is likely to be criticised unfavorably by 
the public and press. It is important , therefore, to determine with as 
much accuracy as possible the traffic conditions, that is to say, 
how many of the public want to ride, where they want to ride, 
where they wish to take the car and where they wish to leave it. 

For convenience in making specific illustrations and also to 
enable the discussion of different conditions as far as possibl e, 

termini can be conveniently listed and totalized. This slip is 
conveniently arranged so that on it are registered the following 
data: 

I. Name of operating line. 
2. Run number as per time table. 
3. The date. 
4. The time due to leave terminal. 
5. The actual time of leaving terminal. 
6. Passengers carried on down trip. 
7. Passengers carried on up trip. 
8. Totals. 
This slip, signed by the conductor, is turned into the proper 

office. This, of course, gives general information as to the traffic. 
It shows whether it is heavy or light, whether it is fa lling off or in
creasing, whether it is increasing on the down or up trip, and also 
gives a check on the register. This information is usually col
lected in one way or another by almost every street railway man
agement. 

The records are duly tabulated on a printed blank and daily 
compared, and if it be found that the traffic is increasing it may 
be wise to put more cars on the route, and if the traffic is dimin
ishing, a longer headway might be good policy. The next thing 
to determine is how these changes had best be made, and if 

DIAGRAM OF LINES SERVED 

the following different characters of service may be cited: 
Line A.-A line of heavy traffic in shopping districts in close 

competition with elevated railroads. 
Line B.-Doing a heavy traffic in residential districts without 

competition. 
Line C.-A cross-town line serving as a transfer system to con

nect other lines together and add to their attractiveness. 
Line D.-A cross-town line connecting with centers of trans

portation, such as railway stations, ferri es and the like. 
Line E.-An excursion line, half of which is residential, on 

which the excursion traffic varies with the season. 
Line F.-A suburban line of considerable length and operated 

at moderately high speeds. 
Line G.-A line not over remunerative and operated for such 

reasons as public or press opinion, or hope of its future value. 
The conditions that will obtain on these various lines are ob

viously widely different. It will be first necessary to evolve a 
method of determining what these various conditions are. 

At the start, the manager is as helpless as an outsider. He can 
merely generalize and deduce a time table which to his best 
knowledge of the system will fit the conditions, but having thus 
formed an existing time table the knowledge of how it operates 
and how it can be corrected is rapidly and easily acquired by the 
best of all methods, that of practical experience. In collecting the 
necessary data a method which the writer has found of value is 
to provide each car conductor with a blank which contains spaces 
on which the number of passengers carried on the car between the 

possible to ascertain the specific reason for the increase or loss in 
traffic. T o do this the inspectors are provided with blanks and 
are sen t out on the line. Various points are chosen , and at those 
points the passenger record is very carefully taken. This slip pro
vides for the record of the following data: 

I. The place of record. 
2. The name of the lin e. 
3. The date. 
4. The observed headway. 
5. T he number of passengers on the cars at points of record. 
6. The fares run g up on the register at record points. 
7. The totals. 
8. The general average of these quantities. 
On the back of the slip the inspectors find the following in

structions and queries to be answered: 
Note. Inspectors will be careful to show correct count. Make report 

plain and clear, but use as few sheets as possible. 
If record of but one l(ne is. bein_g taken, sh!)w. the name at top of page. 
If r ecord of several Imes 1s being taken, indicate name of each line in 

blank space at head of column. 
If conductors are found short, give conductor's badge number and state 

particulars. 
Give any and a ll information of this report that will prove of value in per

mitt!ng change of headway and condition of cars, etc., to improve the 
service. 
Is the headway well maintained? .•................... .• .............•........... 
I s th ere enough or too much service at any hour? ............................. . 
Are cars running to proper terminals to accommodate the public ? ........... . 

g~~a~aJtit;i~~an s~~rfars. · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · • · · · · · · · · · · ·· · · 
Car No. Conductor No. Particulars. 

It is sometimes instructive to plot the results in the form of 
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curves. Suitable section paper is selected and the number of 
passen gers per h our are p lott ed a s abscissae, and the hour of the 
day as o rdinates. T his g ives opportunity to examine a large 
number of figures at a g lance, and is som etimes useful in drawing 
general conclusions. 

These r eports give much valuable info rmation. They show the 
average number of passengers o n the car s at the poin t of record, 
thereby det ermining wh ether the cars a re overcrowded or n ot. 
It gives the total number of passengers carried up to the point of 
record and an approximate idea of wh ere th ey left the car . If the 
traffi c on the line is irregular it shows in a measure where it is 
heavy and where it is light, according to h ow near together the 
points of observation are selected, and it further shows the exact 
time at which these traffic condi t ions obtain. 

In order to obtain trustworthy r esul ts it will be n ecessary to 
take these r ecords for -some tim e, possibly for a week, for a 
sin gle r ecord mi ght be completely mi sleading, because of condi
tion o f weath er o r a yearly Sunday school picnic or smilar flush 
o f traffic not likely to be r epeated. I t remains to be said, h ow
ever, that a s a rule weekly reco rds ch eck very closely. H aving 
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certain rules, which long experience has shown are almost im
perative. Ther e are certain traffi c conditions which are tempo
rary, and o ther s which rre p ermanent. T here are competition 
conditions, and in many ways there is much else besides these 
r ecords to consider. 

For instance, I have classified those wh o travel on street cars as 
fo llows : 

I. The workers, wh o travel from S to 7. 
2. The clerkers, who travel from 7 t o 8. 
3. The bankers, brokers a nd proprieto rs, who have sometimes 

been fac etiously termed the " sh irkers," who travel from 9 to 
I0 :30. 

4. The shoppers, who travel from IO to 12. 

The g reater par t o f these people r emain in the city, coming 
back in one g rand rush h our, which begins between 4 and 5, 
and reaches its culmination point a li ttle after 6, and some
tim es lasts until after 7. Then the theater and places o f amuse
m ent begin to in fl uence the t raffic , which swells in the direction 
o f the m etropolis till a little after 8, and outward again, from 
IO to 12 . The regular night hawks, who tak e care of the traffic 
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METHOD OF TABULATING RESULTS 

obtained a fair average of the number of passengers to be carri ed 
between two points, the proper h eadway between these points can 
be computed, and the n ex t question that obtain s is h ow to get thi s 
h eadway. 

It may be advisabl e actually to put o n more cars, or again it m ay 
be that th e increased traffic occurs between such points on the 
line when it would be advisable if possible t o loop down upon 
this section a few more cars from some adjacent line. This would 
be desirable especially if at the corresponding section on the ad
jacen t line the headway was fo und to b e too shor t. 

So far, the m ethod seems to be a simple m echanical process in 
which th e steps fo r r emedy are as obvious as in a station test. 
It is unfo rtunate fo r th e sake of simplicity that this is not the 
case. I n making a station t est the diagrams and curves obtained 
invariably sh ow the condition of the machinery or apparatus 
t ested. T he curve traffic above described would show the con
dition of traffic were it not for the fact that the public and many 
local conditions, which would seriou sly effect the traffic , must be 
considered. A s an instance of this, when the info rmation is being 
gathered to plot out the curve traffic , a fair, fest ival or en tertain
m ent of some nature m ay be in progress, which would cause 
traffic to go in th e direction of the entertainment. Therefore, the 
curve traffic without considering the local, and all traffic condi
t ions, might lead to an erroneous conclusion. The maker of a 
n ew time table must know the lines, root and branch. There are 

of the city between 12 and the early hours of the morm ng, it 
is usually wise never to di sturb. 

It is sometimes possible to meet the traffic conditions on a 
line without increasing the car mileage, by simply changing the 
character of the car s which are running upon the line. Long cars 
with double trucks are advisable on through traffic, and it should 
be the aim of the manager to run them at the times when they 
will collect through passenger s. Short cars should be run for 
the conven ience of short rider s, and if it be fo und on any line that 
at a cer tain hour of the day a large percentage of short riders 
take the car s between certain points, a little ingenuity in ad
justing the long and short-car service may frequently accomplish 
a g reat deal. 

On Sundays and h olidays the traffic conditions change radi
cally. On som e lin es the traffic falls off a great deal, and on others 
it becomes exceedingly h eavy. On lines running to places of out
door amusem ent, such as parks, beaches , race tracks and the like, 
it is well to watch the weather , for it is obvious that if the day is 
pleasant the traffic will be much heavier than otherwise. 

The best m en are picked out to run on the lines of heaviest 
traffic, in order to have the benefit of their experience in handling 
the public, knowing that they will be more safely handled and 
more convenient service given them than if a poor class of motor
m en and conductors are operating the lines o f heaviest traffic. 
A street railway manager would-were it in his power-locate 
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amusements and entertainments upon the best built and bes t 
equipped lines, for it is on these lines that the best se rvice to the 
publie is g iven. . 

Of the last statement it may wel l be sa id that th e duty of a 
superintendent may be divided into two equally important por
tions. First, the arrangement of the system for the good of the 
company and public, and second, for the good of the men. These 
duties are not all incompatible, although by some this has been 
thoug ht to be the ease. It is ve ry important for the company to 
have a force of competent, well satisfied and not overworked men. 
I contend that a man earnin g $40 a month and who is sati sfi ed 
with his surroundings and conditions is a better ~mployee for any 
company or corporation than a man who is earning $500 a month 
and who is di scontent ed and di ssati sfi ed with the surroundings, 
and, on the other hand, it is important for the men that the com
pany shall be prosperous, for otherwi se there will be less regulars 
,md more trippers. 

It frequently happens that the time table of a road can be eor
rected to meet the eonditions of traffic by delaying the cars at 
eertain points and increasing th eir speed at others; thus , for in
stance, it has often been found benefi cial to instruct the motormen 
to stop their cars at junction points and wait for the car on the 
cross road, in order to exchange transfer passengers, or perhaps 
to wait a stated time, say two minutes, and then to proceed. It is 
plainly to the ad.vantage of the road to exhaust all such devices as 
this before actually runnin g more cars to meet the inereased eon
ditions of traffic. If more cars are actually to be run the question 
should then be considered as to what kind of ears, that is to say, 
long cars or short cars, and if th e road be a main artery receiving 
the traffie of several branches or cross lines, whether these cars 
should be main line or branch cars, and if branch cars, whieh 
branch. 

From a practical knowl edge of the conditions, and from th e data 
as has been outlined, a new t ime tabl e can be made up , but it is 
not to be expeeted that it wi ll prove of lasting value. The traffie 
must be carefully watched ; the conductors' reports carefully com
pared, and whenever an increase or decrease of traffic is shown, 
the advisability of sending out inspectors with passenger record 
slips should be at onee considered. 

Traffic may be inereased temporarily, particularly in manu
facturing districts, when some large manufacturer w:ll put at work 
a large number of men, or may be decreased temporari ly by the 
elosing down of an industry, the workers of which industry were 
mostly patrons of the road. By the use of eonductors' slips the 
superintendent will be at once advised of these changes. 

Th ese conditions show the necessi ty of an intimate knowledge of 
th e entire system. The management , however, should not de
ceive itself in ease mere adjustment is not successful. If the ears 
are still crowded, in spite of all manipulation of length of ear and 
variation of headway, more ears should be put on. 

However instructive it may be to make general remarks on 
th ese matters, specifie cases · and th eir solution are always in
teresting, and to provide this th e writer has selected from hi s 
records a number of cases illustrati ve of different conditions which 
may be of interest to the members. 

A practical condition that obtained recently was the case of a 
line, H , whieh form erly had its route down anoth er line, J, to a 
ferry terminus. The in spec tor' s report showed, first, that it was 
necessary to inerease the service on a certain intersecting line, B, 
and second, that a great many passengers from line H transferred 
to line B, in fact, more than continued down line J. When these 
faets were known the soluti on was obvious. The traffic of line H 
was cut off from line J and sent down line B, th ereby givir.g the 
desired service, avoiding the transfers, and only very slightly in
creasing th e mileage and not at all increasing the number of trips 
or equipments. 

Anoth er interesting ease may be ei ted of a line I , a short line 
running from the t erminus of a main artery upward into th e 
country. The traffic was found to be so great that it was neces
sary to dimini sh the headway. This was done by running some 
of the main artery ears over line I. This had the effect of sli ghtly 
inereasing the ear mil eage, but did not require any new equipments 
and gave through serviee from terminus of main artery to th e 
furth er terminus of line I , whieh was benefiei al. 

Another interesting ease is that of a eross-town line, C. Thi s 
line carri es throu gh passengers to its terminus and also aets as 
feeder to the various lines whieh it erosses: therefore, in one 
portion of its length th e traffic is exeeedi ngly dense and the head
way must be eorrespondingly short. Thi s objeet is simply at
tain ed by running short lines whieh travel baek and forth through 
the sections of heavy traffic , and the/ through service is run on a 
headway suited to fit the eonditions of th e more extended por
tion of the line, and also helps to dimini sh the headway in the more 
heavily patronized secti ons. Lin e D- the other eharacter of cross
town line-is also very interesting. The line start s at a railroad 

terminal and distributes incoming passengers to their des tina
tions. It passes through a large factory di strict and transfers a 
great many passengers to other lines crossing it at different inter
va ls; it also traverses shipping districts and gives aceess to the 
doe ks. It is essen tially a day line, and it has been fo und that in 
such a case the traffic has been met to best advantage by a prae
tically uniform se rvice. This is a unique exception in railway 
work. As a final illustration we may take a line, E, on which the 
traffic varies. The first section of this line is residential. The last 
is excursion. I n the summer season the headway on the residen
tial di strict has to be quite short to accommodate both classes of 
traffic. In the winter season the conditions are met by eutting 
the line in two and runnin g a suitable headway through the resi
dential di stri ct and a shu ttle service of a few cars over the excur
sion sec tion. 

The street rai lway manager will easi ly see that these methods 
are typical, but by no means exhaustive. There are many meth
ods of manipulation, and the opportunity for ingenuity on the 
p;;_rt of the maker of the time table is exceptional. 

Besides ascertaining the traffic conditions on the various lines 
it will be found necessary to pay striet attention to the actual 
management of th e system, in order to obtain the train services 
that may be desirab le. 

In the first place, the power-houses must be located at such 
points as to conduce to equal di stribution s of voltage. Low 
voltage on any line means slow time, no matter how good the 
motorman or th e equipment, and everything that may produce 
thi s troubl e should be carefully avoided. Every preeaution must 
be taken in the operation of the power-house to prevent shutting 
down. Power-house at tendants often become careless and are 
slow in replacin g a ci rcuit breaker when it is blown out, not 
reali zing that they may be wasting th e time of as many as rooo 
persons. The w:iter has known cases where the circuit breakers 
of two different lines were thrown at one time. The man who 
watched only noticed one of them, and, replacing that, failed to 
close the other, resulting in a most serious delay to the line which 
it supplied. It has been suggested that a swi tch board should be 
equipped with an automatie device, which , in the event of a circuit 
breaker being thrown, would elose a circuit and cause the ringing 
of a large gong, which would show to the switehboard tender 
or employees of the power stat ion, whose duty it is to see that the 
circuit breakers are kept in, that th ere is some breaker or some 
line, which is not furnished with power. In this and in scores of 
other ways the station attendants are responsible fo r the accuracy 
of the train service in fitting it to an approved schedule. 

There are a lso other cases which are incident to the power
house, and are in no way attributable to the men in direct charge. 
One of th ese whi ch may be mentioned is false economy in pur
chasing a poor quality of coal, which, in spite of all that can be 
done, allows the steam pressure to drop and does not supply the 
engines with sufficient energy. Similarly, the use of poor oil may 
all ow important bearings to become heated, which results in erip
pling th e line or overloading other machinery, thereby eausing a 
reduction in voltage, or it may be that the headway for the time 
will have to be length ened, thereby departing en tirely from the 
approved schedule. In short, everything must be done at the 
power-house to provide at all ti mes suf-ficient current at a sus
tained voltage at the ears. Vv'ithout this .· any schedul e however 
aecurate and elaborate will fai l in ca rrying out its object. The 
details of producing such service are so voluminous and have been 
so ably discussed by other writers that anything further than the 
statement of the condition would be superfluou s here. 

The track and overhead construction should be secure and 
serviceable. I_t ~s obvio~s tha~ a good track is essen tial to g ood, 
comfortable t1dmg, which will please patrons. Special work 
should be main_tained in ~r:t-elass sh_ape and renewed promptly. 
It may be mentioned that 1t 1s not a wise practice to allow work of 
this natu~e to become worn to its last stages before steps are 
taken for it s renewal. An order for special work o f neeessity can
~ot be . filled prompt ly. and it may easi ly be that if there is delay 
m plaemg the order, the old frogs and erossings will become very 
much worn, ear: wi ll be derailed, axles bent or broken, motors 
dropped, and, aside from the actual expense of repairs and main
tenanee. the train serviee, whieh is the prime faetor, will be in
terrupted. 

The writer's experience has been that eonsiderable trouble has 
been eneountered in maintaining a t rain service by reason of the 
spread of th e rai ls and eonsequent aeeidents and delays. ·where 
the traffie is at all heavy this aceident is very liabl e to occur unless 
the rail s are bound with tie rods. 

Both the track and the overhead eonst ruction should be of the 
very best. A broken troll ey wire is even worse than a disabled 
truck._ for it ~1ay t_ie up_ 1~o t_ only one ea r but a whole seetion, and 
~nyth~n g wh1eh will m1111m1 ze the liability of wires eoming down 
1s advisable. In order to preserve the train service the work of re-
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pamng the overhead construction should be performed at such 
times as will least interfere with the service. This is usually at 
night. 

In order that overhead maintenance can be' performed to the 
best advantage, emergency stations should be located, each of 
which is assigned to certain territories. The station covering the 
heaviest travel should be able to reach its outer boundary in eight 
minutes, while in suburban districts the furthest limits should 
be reached in from fifteen to twenty minutes. The construction 
wagons should consist of an extension platform, from which the 
overhead work can be reached without standing the wagon in the 
trackway. 

Track and overhead repair men should be impressed as strongly 
as possible with the fact that in making their repairs it should be 
done in such manner and at such times as will interfere least with 
the operation of the cars. The judgment of some track and over
head repair men cannot always be relied upon to carry out this 
injunction. Train service is often interrupted by track and line
men, in making repairs to the track and overhead system, by 
attempting to make too permanent repairs at a time when the 
service is heaviest and should be interrupted least, when a tempo
rary repair would have done just as well until such a time as the 
service was light and permanent repairs could be made without 
interruption to the service. 

The writer knows of one particular case where the ear of a 
double pull-off on a curve had become so bent and out of its proper 
position that when the trolley wheel was riding under it the trolley 
would come off and one of the arms of the pull-off and the bent 
ear would serve as the prongs of a boot-jack, the trolley harp and 
wheel catching in the arms of the pull-off and doing one of two 
things, pulling down the overhead work or pulling the trolley 
pole from out of its base. 

It is a common fault to pay too little attention to the application 
of guy wires on curves, and serious delays due to failure of over
head construction on curves are very frequent. Sometimes the 
work is satisfactory for short cars, but on long cars the motion of 
the trolley, being somewhat different, is likely to throw the wheel 
off the wire. Frogs should be placed in the overhead work where 
the lines diverge at a point that will insure the trolley wheels fol
lowing the desired route. 

Another and exceedingly important feature of good train 
service is the selection of motormen and their instructions in 
running the cars. Many elaborate papers have been written on how 
to run a car to use minimum current and to produce minimum 
wear and tear on the equipment. These instructions, while in
genious ar:d accurate from a technical point of view, and possibly 
of wise app lication in small country roads, are not at all suited to 
the heavy traffic conditions which obtain in large cities. 

In such'" cases the most important duty of the motorman is to 
make schedule time, keep a sharp lookout for passengers and 
avoid accidents. It is interesting to note in this connection that 
the best motormen are often men who can neither read or write, 
and are found among teamsters, drivers of horse railways and the 
like. These men are accustomed to do implicitly as they are 
told. They are accustomed to watch the street carefully and keep 
good track of vehicles and persons, by which means they avoid 
accidents and secure passengers. 

The semi-technical man, who is "learning the business," makes 
the worst motorman of all. His mind is more active, he is in
terested in the performance of his motors and equipment and neg
lectful of his primary duties as motorman. He is always on the 
lookout to take note of matters which, though they may be 
valuable to him in his personal advancement, are entirely foreign 
to his duties. More than that , he is a dissatisfied individual; look
ing for better employment in the near future, and for that reason 
he is not inclined to learn his business of motorman thoroughly; 
regarding it as scarcely worth his while. 

Of course, it is necessary that the motorman have certain in
structions with regard to managing the controller. He should 
know that it is not advisable to give the motors too many notches 
at once; that he should, wherever possible, allow the motor to 
gain speed on one notch before passing to the next; that he should 
run the car on certain notches as far as possible, and that he 
should not allow the controller handle to dwell on spaces between 
notches, but it is not at all necessary for him to know why the 
motors are more economical at full series or full parallel or just 
what misconnections are likely to obtain if the controller is run 
between notches. It is sufficient that certain things must be done 
and that certain other things must not be done. 

It is, nevertheless, a fact that a good motorman will run a car 
with less energy than a poor one and still maintain schedule time. 
A good deal of this may be ascribed to the careful use of the 
brake. It is necessary in making a fast schedule with many stops 
to shut off the power and use the brake almost before the car has 
gained headway. This frequent use of the brake is a temptation 
to many motormen to keep the slack of the chain taken up, so that 

a slight pressure on the brake handle will put the brakes on hard. 
This keeps the shoes in contact with the brakes at all times, giving 
excessive friction and loss of power. A good motorman will 
coast his car as much as possible when the schedule will permit 
it. It is certainly advisable to keep accurate record of the way 
the motorman manages his equipment, but inferences must not be 
drawn too hastily from such records. If a motorman in charge of 
an equipment wears out his brake shoes rapidly and comes in with 
the regulating resistances sizzling hot, the schedule on which he 
has been running must be considered. If he has been on a fast 
schedule with many stops, and has followed it closely, the condi
tion of his car signifies very much less than would be the case if 
he had an easier run and had fail ed to make schedule time. In 
forming an estimate of the qualities of motormen, train inspectors, 
conductors, and particularly of officials having men in charge, the 
writer has found first impressions to be exceedingly valuable. The 
well-known saying that the sober second thought is seldom 
wrong is not always correct. J udgmcnt should, of course, be 
suspended until the second thought has been well considered, but 
the first thought may be right after all. It certainly has the ad
vantage that it usually represents the only impression that the 
majority of people will consider, and hence may be the popular 
impression, which in street railway work at least must be catered 
to. 

After all has been said and done with reference to the manipula
tion of train service it is interesting to know what results may be 
expected from good work in this department, and to exemplify 
these matters, the writer ·again cites from his records cases which 
he ventures to think will justify the statement that the matter of 
train service is of great importance. 

It is not always easy to record the income of a line; for in
stance, a passenger may take line A, and ride on it for roo yds. 
and pay in his fare simply and solely because he can obtain a 
transfer on line D. Line A gets the credit on the books and line 
D, which actually performed the transportation, carries the debit 
side of the account. There is nothing on the transfer to show 
whether the passenger rode a longer distance on line A than on 
line D or vice versa. To be strictly accurate, the fare and the ex
pense should be charged to each line in proportion to the distance 
the passenger was carried on each, and while attempts may be 
made to equalize the accounts, in this respect absolute accu
racy cannot be hoped for. The results are therefore submitted 
subject to this criticism and are the best that can be obtained 
under the circumstances. The following examples are taken from 
monthly comparison sheets. These sheets are made up from the 
reports of the conductors, the inspectors and the books of the 
company, and comprise the following data: 

r. Receipts. 
2. Total passengers. 
3. Mileage. 
4. ~eceipts per car mile. 
5- Number of trips. 
6. Receipts per trip. 
7. Average length of trip. 
8. Average number of cars per day. 
9. Average mileage per car per day. 

ro. Time table cost. 
r r. Columns for the record of increase or decrease of these 

quantities over the same month in the previous year. 
If the comparison sheet shows increased receipts, diminished 

mileage, diminished number of trips and diminished time table 
cost, the result must be ascribed in a large degree to the manage
ment of the train service. I may cite as examples the following: 

From a monthly sheet on a certain line the increase in gross 
receipts was $3,586, the decrease in mileage was 18,920 miles, due 
to the substitution of short lines for longer ones. The decrease 
in time table cost was $1,612, representing an actual increase in 
revenue to the road of $5,rgS. This amount as a monthly in
centive for ingenious manipulation of the train service is certainly 
attractive. On another line almost as large the increase in gross 
receipts was $13,765. It was, however, accompanied by an in
crease in time table cost of $1,902, representing a net gain of 
$rr,867, certainly a wise investment for the added expense. The 
large gain in gross receipts was due to changing of the terminus 
to a better center of distribution. This manoeuver not only filled 
up the empty cars that were running formerly, but necessitated the 
running of additional equipments. 

Another case may be cited in which the gross receipts showed 
a loss of $7,087 and the time table cost a decrease of $2,814, repre
senting in total a loss of $4,273, as compared with the same month 
of the previous year. This, while not so pleasant for directors' 
contemplation, is very important to know. The reason for this 
was found in the fact that a number of large factories on the line 
had been shut down. It might have been due to local conditions 
or that the train service could be improved. 

In like manner a yearly comparison sheet can also be drawn 
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and careful managem ent can often in a well establi shed road in
crease gross receipts o r largely diminish time table cost. From 
such a sheet involving a yearly total from thirty-seven differen t 
lines may be cited an increase o f more than IO per cent in gross 
receipts and a little over 1 per cent in time table cost. T h e r e
ceipts per car mil e showed an increase o f 5.8 per cent. The 
receipts per trip were increased 16.5 per cent. T h e average m ile
age per ca r increased 15½ per cen t, whereby about 144,000 t r ips 
and the incident expenses were saved. 

Such fi gures as these on a system in which the building of new 
lines had been relatively small can hardly be asc ribed to growth 
and extension, and could scarcely be obtained except by runnin g 
the cars longer di stances and by suiting the public taste, whereby 
larger loads of passen ge rs were carri ed, or bri efly and in o ther 
words, by improved t rain managem ent. 

•• 
Construction and Maintenance of Street Railway Tracks 

BY EDWARD BUTTS 

The construction and maintenance of street railways involves 
two words, constructio n and maintenance, which are inseparable 
in considering a street railway en ter prise in its r elation to capital. 

Is the street railway to be built fo r tempo rary purposes? I s it 

base equal to the exposed upper surface. Where streets are paved 
with asphalt and a stone toothing course placed adjacent to the 
rai ls, the rails must be at least 9 ins. in depth, in order that the 
base may be securely imbedded in the concrete below. Rail s 
should be center bearing, rolled in 60-ft. lengths and so handl ed 
that they will be perfectly straight when placed in final location. 

Tie-rods l in. in diameter should be placed 6 ft., center to center, 
along the lin e and supplied with hexagon nuts, which, wh en in 
place, should clamp the rails securely on both si des. The tie-rod 
threads should extend far enough from the rod ends to allow the 
rod to be put in place without bending it. The theory of thi s 
rigid tie-rod is that the street traffic and pressure on the outside of 
the rai ls should be provided against, as well as the car thrusts on 
the inside. The top of the tie-rod should be placed half way be
t\veen the top and base of rails to better accommodate the paving, 
especially if th e wearing surface is brick or stone . 

For rail foundations a trench should be dug, 20 ins wide on top, 
16 ins. wide on bottom, and deep rnough to be 6 ins. below the 
rail s wh en th e latter are at the established grade. In this trench, 
at IO-ft. intervals, should be placed wooden blocks, 8 ins. x IO ins. 
x 16 ins., to which the rails can be securely spiked. These blocks 
serve to hold th e rai ls in position while they are being laid and 
tamped to surface, the joints being held in position by temporary 
splices. 

After n icely gagin g, aligning and surfacing the track, the 
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to be built simply to float o n the market or to turn over to our 
successors and assigns, or are we to build a street railway to en
dure to the extremity of the present advanced stage of science, 
speaking parti cularly of the use and durability of materi als ? The 
latter vi ew will be accepted in preparing thi s paper. 

In street railway construction, the fir st thing to do is to consider 
carefully all the local influences which may become factor s in 
maintenance, or involve future chan ges, and so considering th e 
subj ect from this fundam ental position, the question naturally 
divides itself into urban and interurban street railway construc
tion. 

It is desirabl e in all cases to construct the street ra ilway in such 
a manner that when it becomes necessary to reconstruct the inter
urban portion th e t ermini shall need the sam e att ention a t the 
same time, and as a general proposition it may be said that th e 
urban end of a line is the governing factor when durabili ty is con
sidered. The reason for this is, of course, b ecause of the con
centrated travel there. 

For the present, then, we will consider urban roads from a stand
point crea ted by practi cal experience and expenditure o f capi tal. 

The rail s sh ould b e not less than 6 ins. in depth, wi th a width of 

t renches should be filled with concrete, bedding the base of the 
rail s up to the bottom of th e proposed pavin g. The concrete, 
which is placed in the trench es around th e r ail s, should be com
posed of crushed stone, measuring not more than ½ in. in greatest 
dimension, with Portland and domesti c cement, and sand, mixed 
as fo ll ows: T wo parts sand, one-half par t Portland cement, one
half part domestic cement and five parts crushed rock, all by meas
ure. Great care should be taken to get th e mortar flushed close 
against the rails and to bring it fu ll up under rail trams. The con
crete in the trenches should be allowed to set about six days; this 
time, however, depends upon the condition of the atmosphere, as 
the concrete will set much more rapidly in warm than in cold or 
chilly weath er. 

The concrete for paving foundation may also be composed of 
one part domestic cement, two parts sand and four parts broken 
stone, by m easure, the broken stone to be not larger than 2½ ins 
in the greatest dimension. All concrete sh ould be thoroughly 
tamped until the mortar flu sh es to surface. 

After th e concrete has set, cast-weld joints should be poured at 
all joints, including those of the special work which may be 
needed. 
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The cast-weld joint on 80-lb. rails should weigh 150 lbs, and on 
roo-lb. rails, 200 lbs., the metal cast about the joint should be 
composed two-thirds of pig iron and one-third common scrap 
iron. The metal should be heated to a bright yellow temperature 
and each joint formed with one pouring. The depressing clamps 
should remain in place for at least one hour after the pouring, and 
the surface of the rails finally dressed smooth, so that the passing 
of the car will be the same as on a continuous rail. In preparing 
the joint better results as to smoothness are obtained by inserting 
a thin shim between the rails, than by placing the rails too close 
to admit of such a shim. These cast-welded joints should be so 
formed as to present the least amount of interference with the 
wearing surface of the pavement. 

In general, the wearing surface of the paving between the rails 
should not be of better material or smoother than the balance of 
the street, otherwise there will be an undue amount of vehicle 
travel on the street railway tracks and consequently m ore frequent 
accidents will occur. Attention should be paid at all times to 
drainage, and at street crossings where the establi shed grade is 
level, the surface of the tracks on one side should be elevated sev
eral inches to prevent the retention of water pools. At all changes 
of grade the rails should be bent to fo rm vertical curves, and these 
vertical curves should contain no joints, as o therwise it would be 

The Care of Car Equipment 

BY J. H . VANDER VEER 

In giving the writer's views as to the proper care of car equip
m ents he expects them to be thoroughly criticised, though it 
should be borne in mind that different conditions obtain in dif
ferent cities. 

On the railway with which the writer was first connected, all 
the cars owned were kept in service except from 8 P. M. to 6 
A. M., durin g which time all inspections were made and all pos
sible overhauling done. If a car broke down during the day every 
one possible, including the motorman and conductor, was put to 
work on it. As the motorm en in those days carried kits of tools 
with them and inspected the motors at the end of each round trip, 
they were very helpful when it came to overhauling. That period, 
however, has passed away, together with the double reduction 
motor. 

In the maintenance of motor equipments to-day, where almost 
continuous service is demanded and high mileage made, only 
those equipments which are fitt ed with both oil and grease boxes 
will safely run over forty days without a thorough overhauling. 

This overhauling, on a large road, must be done at a 
numb er of different points, at each of which it is ad
visable to have extra trucks mounted with motors, all 
in first-class order, r eady to run under a car body 
whose equipment needs inspection. To properly lift 
the body from the trucks four duplex chain hoists, or 
air jacks, conveniently located, together with two cross 
timbers and four stirrup irons, form as good a com
bination as can be found, and will do the work with 
the least possible injury to the car body. When the car 
body is lifted, the truck to be overhauled is run out and 

! the good truck substituted, the car lowered, connected 
~ up and turn ed over to the operating department. The 
, operation takes about one hour, and for that length of 
~ time only is the use of the car body lost. A suitable 

crane, properly located and equipped with a carriage 
and a second duplex or air hoist , will also be found of 
great convenience. Such a crane can be readily made 
in any blacksmith shop and for the arm a piece of old 
rail can be used. When the motor is opened, the ar
mature should be lifted out and placed on a suitable 
rack, where the commutator can be cleaned and arma
ture tested for insulation. The fields should also be 
tested for drop in voltage, and where there is a drop 
those fi elds and armatures should be used in motors by 
themselves, keeping new and rewound fields and arma
tures in motors by themselves. This prolongs 1he life 
of the equipment and reduces the number of crippled 
cars taken off the road. The motor shell should be 
thoroughly cl eaned out, either by compressed air or 
by washing with kerosene. Th e grease in the grease 
boxes should be taken out and put in the gear case 
and the grease boxes thoroughly washed ut with 
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kerosene. The brush holders should also be taken out 
and thoroughly inspected and cleaned. 

The writer has found that the work described can-

almost impracticable to secure uniformity in curvature without 
resort to shop work. 

There is no economy in trying to construct a railway hastily, as 
in so doing the work is often slighted in some particulars, and this 
involves future expense. 

The special work, turnouts, crossings and cross-overs should be 
of cast steel construction, except at steam railway crossings, where 
the best built-up work located on foun dations should be used. 
The tongue of turn-out switches should be placed on the high or 
super-elevated rail of the curves, otherwise the guard rail of the 
mate should extend the full length of casting on which the tongue 
is located. All curves wi th a radius of less than 300 ft. should be 
provided with a guard rail , and curves of less than 50-ft. radius 
should be double guarded. 

A very important matter in the construction of street railways 
is that of drawing up the specifications and final contracts. Great 
care should be taken that these cover all the material and labor 
necessary to complete the entire line. Neglect of this precaution 
often entail s serious troubl e and is expensive. 

When a line is constructed as herein provided its maintenance 
is a question almost entirely of car equipment, involving the wheel 
base, double or single trucks, diameter of wheels, properly applied 
springs and weight of cars. The lon ger the wheel base the less 
durable the curve. Single trucks will batter out frogs, switche! 
and joints more rapidly than double trucks. 

not be properly done in the pit, with the car body on 
the truck and the bottom half of motor dropped. He recom
m ends, therefore, the removal of the car body, as described, a step 
which also saves tying up a compl ete equipment while the motor 
insp ection is being done. 

In general, a car, starting in perfect order, will safely run five 
days before requirin g inspection. 

The force required to in spect from twenty to twenty-five cars 
per day would be about as follows: One man can be responsible 
fo r the proper inspec tion of all trolleys, including the taking out 
and replacin g of any defective poles, wheels or springs, and the 
straightening of all bent poles. Another man should be respon
sibl e for the proper inspection of all circuits, together with hood 
switches, fus e boxes and lightning arresters. Another should give 
his whole attention to controllers. A fourth, with an assistant, 
should be able to keep all brakes in good shape and replace aTI 
worn out shoes. This force should keep the truck and motor 
equipm ent in good shape, if the night men take equally as good 
care. The writer recommends doing as little work as possible at 
night. At a car house operating say one hundred cars, three men 
should be able to grease motors, inspect brushes and make any 
small troll ey repairs. Car cleaning should come directly under the 
operating departm ent. The night car cleaning should be limited to 
sweeping out, cleaning windows and dusting cars, and all ~ash
ing should be done in the day time while the car swings or 1s on 
the stand, if the car house is at one end of the line. If the cars are 



N OVEMBER, 1899.] STREET RAILWAY JOURNAL. 797 

of the closed type, the seat r isers, drop sash and the space under 
the seat should be cl eaned once a week, as the traveling publ ic 
has a tendency to drop newspapers, appl e cores, etc., behind the 
seat back, not to m ention the b its of lunch the motormen and con
ductor s drop there if th eir runs compel th em to eat on the car. 
T he best way to avoid thi s and to also save the annoyance of a 
rattling sash, is to make the sash stat ionary and cover over the 
space between th e top of the scat back and sash rail. This, of 
course, does away wi th blinds and compels the use of curtai ns. 
T h e cost of maintenance is less with curtains, however, than with 
blinds. 

A car house from which one hundred ca rs ar e operated should 
have, amon g its em ployees, a good ca rpenter to make small run
ning r epairs and to take care of bell cords and register rin ging 
devi ces. A ny car th at has been in a colli sion and damaged so 
badly that it cannot be r epaired in o ne day should be sent to the 
general r epair sh op. Al l car s should be taken to the general r e
pair shop once a yea r, the body put in thorough r epai r and the 
car varnished or burnt off and painted anew, as the case may de
mand. Whil e the car is in the ca rpen ter 's hands the wiring ::;houl d 
be gone over ca refully and put in shape. If the car goes to th e 
shop with its r egular truck and m otors, the fo r mer should be run 
out and gone over thoroughly. In case it is a built up truck, all 
rivets and bolts should be carefully inspected and r enewed wh ere 
necessary. In the case o f a solid side fram e t ruck, it shoul d be 
carefully squared to see that it has not sprung. T he b rake rigging 
should be taken apart at th is time and if it is a truck with brake 
beams working in slides the beams sh oul d have what are termed 
" Dutchmen" jumped into the ends to b rin g the wearin g par ts 
back to their original thickness, as the beams wi ll probably be 
found to have worn wedge shaped. If the b rake beams are hung 
by links, these should be r enewed if they show signs of wear. A t 
this repair shop should b e con centrated all classes of r epair wor k, 
not only repairs to bodies and trucks but all electrical r epai rs. 
The writer b elieves it pays all railway companies to make th ei r 
own repairs to electrical apparatus, including the making of arma
ture coils and renewing of commutator s. 

In connection with the latter the writer has fo und that hard 
drawn copper makes the best commutato r. T his is bought in 
lengths and the bars sawed off with an ordinary m etal saw. It will 
be found that the same bar will often do fo r several types of com
mutators. In making commutators it is well to increase the 
diameter over those turn ed out by the factori es as much as can 
safely be placed between th e brush h older s. Drop fo r ged bars 
can also be purchased for any width o f commutator s desired. 

A s r egards controll ers, hood switches, etc. , m ost roads will find 
it cheaper to buy th e ordinary r epair parts and then assemble 
them , themselves. 

In conclusion, the writer has found it is advisabl e to make car 
body repairs, r ewind armatures, m ake commutators, armature 
coils, field spool s, etc. , by pi ece work. If good in spection is pro
vided and the prices h onestly watch ed, both the company and its 
employees are gainers by thi s method. The writer has in mind a 
case in point. A shop was operated by day work and the regular 
cFpenters' wages were $2.25 p er day of ten hours. Cars that were 
being remodeled were costing $120. This was chan ged to pi ece 

. work and the same results secured by payin g fo ur m en $rro per 
car. It was found that the men couid do the work easily fo r thi s 
and make about $6 over their r egular wages. They soon becam e 
so expert at this line of work that the price was g radually cut to 
$80 per car. Cars are being turn ed out at this price now, and the 
men are averaging $2.50 per day. Close inspection , however, is a 
necessity. 

Car Mileage 

BY I-I. C. MACKAY 

O ne o f the greatest p roblems affectin g the street railway in
terests is an equitabl e and standard unit fo r com parin g r esu lts, 
and the subj ect assign ed will be treat ed in its general r elation to 
accountin g as such. · 

Car mil eage has been adopted by practi cally every road in the 
country as the unit of com parison, bu t a study of the meth ods 
used in com putin g the mileage made by the different systems will 
convince anyone that under the presen t conditio ns it is misleadi ng 
and unreliabl e. It makes but lit tle di ffere n ce what is used as a 
basis, as long as its purpose is simply to show if the earnings or 
expenses are proportionately above o r below that of a similar 
period; but to make a compari son with another system, whose 
speed, length of day operated, size of cars, etc., a re different, or 
where the physica l conditions are di ssimilar , it is absolutely neces
sary that the unit be identical. 

It is not practical to make general comparisons of any given 
expense item as to the amount in dollars and cents, for the reason 
that there are so many factors to be considere.d which have a· 
direct bearin g on the cost; hence, it is necessary to reduce same to 
a basis alike to all systems. When thi s has been accomplished, the 
result of the opera tio ns of the various systems will establish an 
average for each divis ion or item of expense, which will be an 
acc urate g uide to the manager; an indicator showing all expense 
items in which r eduction s should be made. Here is where th e 
g reatest value in a standard unit lies; the cause of an abnormal 
expense is at once detected and the energies otherwise wasted in an 
endeavor to locate the trouble can be applied in the correction 
of it. 

The principal objection to "car mil eage" is the variat10n in 
speed. Between city and suburban lin es there is a difference of 
from 8 miles to 30 miles, or even more, per hour. The increase in 
speed does not material ly affect the cost of operation. The 
liability of accidents due to increased speed are more than offset 
by the difference in density of population of district traversed, 
while the principal items of expense, such as "wages of con
ductors, motormen, car-house employees, etc.," are the same in 
either case; h ence, the suburban or interurban lin e would show 
from two to four times the number of mil es run, at only a slightly 
increased cost as compared with a city system. The question 
may be asked, why the interurban line should not be entitled to 
the credit of operating at a less cost (as the object of a standard 
unit is not to make expenses uniform, but to show the actual 
conditions). I will answer the above by saying that while the 
cost "per car mile" would be less, on the basis of passengers car
ri ed, it would be more, by reason of the longer haul, thus indi
cating that it s expenses are not proportionately less except upon a 
basis favorable to itself. 

Another di sturbin g element is the "trailer." Where trailers are 
used regularly and to any considerable extent, they are considered 
as a separate ca r mileage, being computed for both motor and 
trailer in nearly every case. Theoretically, a system whose equip
ment is exactly adapted to its needs, would assign to runs cars of 
just sufficient capacity; the trailers being abandoned, and in the 
place of, say a 22-ft. motor and r8-ft. trailer, a 40-ft. motor car 
would be run, thus eliminating the expense of one conductor, as 
well as the extra maintenance charges. 

New cars are rarely purchased for use as trailers on electric 
systems. Those in use are either relics of horse-car days or an 
indication of an extraordinary growth of the - city, and conse
quently of the system; an indication that the capacity of the car is 
not equal to its requirements while it is still in good condition and 
too valuable to be consigned to the scrap pile or even to be sold at 
forced sale, so its motors are placed under a longer car body and 
it is transformed into a trailer, to be brought out and used as an 
attachment or extension wherever the motor car's capacity is liable 
to be overtaxed. 

Surely, no one will contend that it is cheaper to operat e a 
motor and trail er, whose combined length is 40 ft., than a moto r 
car of the same length. If it were true, the same rul e must apply 
to a 24-ft. car, and we would be substituting a 12-ft. moto r and 
12-ft. t railer in it s stead, yet the method of computin g both m oto r 
and trailer mileage attempts to show just th is result. To bet ter 
illustrate, we will take for example two roads, one usi ng 40-ft . 
motor cars, the other a motor and trailer whose combined len gth 
is 40 ft. They are operated at th e same speed, headway, etc., yet 
the first shows a cost of, say 12 cents per car mile; the other, by 
r eason of the double mileage, a little more than one-half of 12 
cents , though with the additional expense of an extra conductor. 
My contention is, that a road using t rai lers is naturally handi
capped and should not be expected to produce as good results as 
one whose equipment is nearer adapted to its n eeds, and tha t the 
trailer is but an extension of the motor car and the extra expense 
of running it should show as the result of unfavorable conditions. 

To secure data, the writer sent to most of the railways of the 
United States and Canada a circular letter, requesting answers to 
the following questions, viz.: 

r. I s your mileage computed from conductor's trip reports? 
If not , how? Answers were received from ro3 roads, and were as 
fo llows: 

Conductor's or motormen's reports............ ... .. 73 
Foremen, dispatcher or switchmen's reports......... rs 
Time tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Unanswered II 

103 
From the above we see that over 70 per cent of the total number 

and st ill greater pe r cen t of th e answered re por ts arrive a t mile
age fro m the trainmen 's re ports. Some few companies have 
adopted a system wh ereby the conductor reports his rou te run by 
numbered points, each switch, cross-over, etc., being given a 
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number, permitting the accounting department to accurately t race 
the car. It requires, however, a careful examination of each trip 
sheet , which, to a large system, means the expenditu re of con
siderable time. I suggest that the t rai nmen be required to report 
only the exceptions to their regular trips, ei ther lost trips or 
extras made, thus, instead of goin g over all the trips made during 
the day, only the deviations from the regular schedule would be 
examined and computed. This resul t may then be added to or 
subtracted from the regular schedule. T he method adopted would 
depend upon a conclusion as to the following question : 

2. Do you keep record of mi leage made by each car ? Amwers : 
Affirmative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Negative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Unanswered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

103 
Of the above fifty-o ne roads that keep such records, twenty-six 

are in ci ties of less than 50,000 ; ten are in citi es of 50,000 to 100,000, 
and fi fteen are in large cities. 

Neither of above questions has any bearing on "car mileage" 
as a unit, except so far as accuracy is concerned. A great amount 
of data is usually prepared by the accoun tin g departmr nt to 
which r eference is seldom made. Mileage by cars is valuable and 
necessary to determine the life of wheels, gears, pinions, etc., but 
these tests are of a semi-occasional natu re, and special records 
can be kept in such cases at a less expenditure of tim (! and 
mon ey. 

3. W hat method have you of verifying above fi gures ? 
A nswers: 

None but care in computing.................... .... 45 
T ime tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
Dispatcher 's reports............................ . ... 8 
P ay rolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Foremen's reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Motormen's reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Trip receipt returns ............. . ....... . . .. . ..... . 
U nanswered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

103 
It would seem that the si mplest method of veri fyin g the result s 

would be by a report from the fore men showing deviations from 
the regular schedule, and this result checked by t rainmen 's re
ports. 

4. Do you include dead mileage, i. e., from stati on to where 
car strikes regular route? 

A nswers: 
Negative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Affirmative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
H ave none . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r 1 

U nanswer ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

103 
T he reason assigned why dead mileage should not be includ ed 

is that the car is not earning revenue, and that it would be unjust 
to decrease its earnings per car mile. Nevertheless, the mileage 
had to be run before it could earn revenue; the expenses were the 
sa_me as when on regular service, and I consider it legitimate 
mileage. Thus, the systems whose stations are advantageously 
situated would receive whatever benefi t there was due to that fact. 

5. ~o you include full trailer mi leage? If not, what proportion, 
and give reasons why full mileage is not used ? 

Answers: 
T railers not used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Affirmative (of which number only 50 per cent use 

t rail~rs regularly) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 
Negative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
U nanswered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
O ne-half ...... . ...... . ... . .................... ... . 

103 
The percentage of roads using trailers regularly, as shown 

above, 1s only about 20. As stated before, the trail ers should not 
be computed fo r general use. 

6. Is any allowance made for partial trips lost? 
Answers: 

Affirmative ... ... ........... .. ..... . ............... 
Negative ...... .... ..... . . .. . ... .. ... ............. . 
Unanswered .... ... ..... ......... .. .. ... . .......... 

57 
37 
9 

103 
This questi?n i~ covered under No. 4. Allowance should be 

made for part1a) tn ps lost, or, in other words, mileage used should 
be the actual mileage made by motor cars. 

7. What is your average motor mileage per day ? T railer ? 
8. W hat cl erical help is r equired for mileage work and approxi-

mate cost per month for same ? · 
9. H ow long does it take to ascertain the total mileage for the 

day ? 
The obj ect of the preceeding questions was to determine the 

relative cost and adaptability of method used, but, owing to the 
different construction placed upon question No. 7 (answers cov
ering average motor miles per day per motor and total miles per 
day) no conclusion can be drawn except that the speed varies, so 
that the average motor miles per day per motor ranges from 
65 miles to 300 miles. 

IO. Do you use " cars operated per day" as a basis for compari
son of earnin gs ? If so, what constitutes your car day? 

An swers: 
Affirmative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Car day of 20 hours ... .............. ........ . 
19 hours .. , . .. ....... . . . .... . ... . 
18 hours ......................... 31 
17½ hours.. . .................. . . . I 

17 hours . . . . . . . . . . . . . . . . . . . . . . . . . 3 
16 hours ........................ . 
15 hours . . . . . . . . . . . . . . . . . . . . . . . . . 4 

115 miles . ....................... . 
So miles ........................ . 

44 
Negative ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
U nanswered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

103 
Car days, especially in the larger cities, are gradually lengthen

ing, and will no doubt reach the maximum of twenty-four hours. 
The adoption of the "passenger mile" (being the passenger trip 

di stances divided by the number of passengers carried) is pre
cluded, owin g to the impracticability of obtaining the length of 
the separate passenger trips. 

This applies to the " ton mile" as well, if the element of "pas
senger weight" is taken into consideration. If the "ton mileage" 
is based upon the dead load haul ed, I do not consider it com
plete. In fac t, the showing made on the basis of " ton mile" would 
have a tendency to mislead the management. For example: One 
system operating "20-ton motor cars ," with a corresponding large 
ton mileage, would show a small cost per ton mile. Another sys
tem, operating " 10-ton motor cars," would show nearly double 
the cost per ton mile, when as a matter of fact the lighter car may 
be the more economical; but, with the mileage computed care
fully, all dead miles included, and the elimination of the trailer, we 
have a unit which will be uniform and applicable to all electric 
systems as soon as the question of speed is adjusted; hence, we· 
have but to divide the above ~gures by the average rate of speed 
and thi s result, verified by the motormen' s time, will be a standard 
unit. Thi s is equivalent to a "motor-car hour. " 

To illustrate the method of ascertaining and verifying the "mo
tor-car hours," at the same time showing the effect that speed has 
upon car mileage as a unit , I submit the foll owing ex hibit: 

TRAFFIC SHEET 

N umber of cars operated . ....... . 
Speed per hour (miles) .. ... . . . . . . 
L ength of trip .. .. ... .. ......... . . 
Number of trips per day (regular). 
Extra trips made .. . .. .. .... .... . 

A. B. Ry. Co. 
Operating 
City Line 

3 
8 

24 
18 

2 

Trips lost .. .. ..... .. .. ..... . ..... ½, r½, 19½, 

C. D. Ry. Co. 
Operating 

Interurban Line 
3 

24 
24 
54 
6 

1½ , 4½, 58½ 

M iles per day ... ... .............. 19½, x 24, 468, 58½ x 24, 1404 
M otor car hours ..... . ........... 468 + 8, 58½, 1,404 + 24, 58½ 

PAY ROLLS 

M otormen's Time 
R egular trips ....... . . ... ..... . . . 
Extra trips .......... . .......... . 

54 
4½ 

Total tri ps.................. 19½ 58½ 
M otor car hours ................. 19½ x 3, 58½, 58½ x 1, 58½ 
Assuming the cost of operating 

above cars at $60 per day, the 
cost per car mile would be..... $ . 12.82 $ .04.27 

The cost per hour would be...... 1.02.56 1.02.56 
From the foregoing exhibit we see that the time table of the 

c ity system shows eighteen regular trips per day. From the con
~:luctors' and forem en's reports we find tw9 fl 44itiPR-.rtJ tri_ps were 
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.made and a half trip lo st, a net addition of 1½ trips, or a total of 
19½ trips amounting to 468 miles. This amount, divided by the 
speed, eqt~als 58½ motor-ca r hours. This fi gure is verified by the 
pay roll. Time allowed: 
E ighteen trips, at three hours (regular) .... .......... 54 hours 
One and one-half trips, at three hours (extra) ........ 4½ hours 

T otal .......................................... 58½ hours 

For the purpose of comparison, the interurban line is based 
upon the same conditions, excepting speed, whic)1 is inc~eased 
from 8 miles to 24 miles, thus increasing the mileage without 
changing the car hours. . 

It will thus be seen that on exactly the sa me cost the city sys
tem would show 12.82 cents "per car mile," as compared with 4.27 
cents, while on a basis of "motor car hours" the cost is the same. 

It has been contended that the unit for earnings should be the 
" motor car hour," and that operating expenses should be based 
upon the percen tage of earnings. 

The car hour certainly applies to ea rnings just as well as it do es 
to expenses, but I do not think that a percentage of earnings is 
the correct basis. For a standard unit it is too fluctu ating. If a 
road's equipm ent was always taxed to the limit, its earnings and 
expenses might be held at a fairly uniform ba sis, but these con
ditions would never exist for any length of time, and could not 
become general. Any large convention or ca rniva l would swell 
the earnings abnormally, and while the expenses would increase 
at the same time, they should not in the same ratio; hence a com
parison of the month 's result under such circumstances with an
other system under normal conditions would be unfair. 

Again, the geographical location would di sturb fair compari
sons, as the time of the yea r when expenses would be proportion
ately low in a Northern ci ty would undoubtedly be just the re
verse in New Orlea ns or other similarly situated places. 

It has also been suggested that the sub-divisions of "genera l 
expenses" are not consistently covered by the "motor car hours," 
and that such items as "advertising and attractions" and " insur
ance" are not affected by the number of car hours run. So far as 
.such accounts as these are concerned, the same may be said of 
any basis. Good mana gement will always keep its car hours as 
near the point where profit and loss separate as is po ssible, whether 
on a large or small system, and while such accounts may not be 
affected by the car hours , nevertheless , the sa id ho.1rs being the 
index as to the management , the amount of such expenditures is 
proportionately and correctly shown. 

Before concluding I wish to briefly refer to an article on the 
cost of electric power for street railways at switchboard, by R. W. 
Conant, read at the last convention of the American Street Rail
way Association; quoting therefrom: "The car-mile basis is not a 
fixed standard. A car, up hill, takes a great deal of power, while 
a car down hill should take none, and may be made a source of 
power." This is undoubtedly correct, as all grades and loads 
affect speed, and without this adjusted, mileage is not a fixed 
standard, but with the speed taken into consideration it would be 
practically the same as on a road without grades. 

Report of the Department of Blanks and Forms 

BY W. B. BROCKWAY 

When the call was issued for the meeting which organized this 
association, it also included the suggestion that the companies 
represented at that meeting should bring samples of their blanks 
and forms in order that helpful and suggestive comparisons could 
be made. The idea was so well received that a long table was 
necessary to display the collection. As a means of exhibition the 
blanks of each road were placed in a pile by themselves, but the 
contents could only be ascertained by a deta iled search of the pile. 
The popularity of the exhibit was attested by the constant attention 
it received and by the packages of exchanged blanks most of the 
members carried home with th em. 

At the first annual m eeting held in Niagara Falls, Oct. 1897, the 
plan was again tried, but for various reasons it was not so success
ful as the previous experience at Cleveland. H owever, a commit
tee was appointed to arrange the blanks presented, and th ei r work 
was as well done as the blanks and room would permit. 

In view of the accepted importance of the idea, it was decided 
for the convention at Boston, in 1898, that a special effort should 
be made to have the exhibit of the size and bear the results it de
served. Therefore, a committee of arrangements was appointed 
from amon g the gentlemen conti guous to Boston, who issued ;i 

special circular and those attending that convention are familiar 
with the thoroughneilil ff nd popularity of their work. 

It was really the object lesson given by the orderly display of 
th e blanks of the Montreal Street Railway, at Niagara Falls, in 
1897, and the classified collection exhibited by the committee at 
Boston in 1898, which called for th the resolutions establishing the 
Department of Blanks and Forms and making it a permanent part 
and feature of the advantages of membership in the associa tion. 

The blanks as they are exhibited this year are mounted in thir
teen large books 20 ins. x 30 ins. and one 30 ins. x 30 ins. These 
books are bound in canvas and are made from special 120-lb. 
manila paper, which will assure the wearing qualities needed for 
exhibition year after year. For the convenience and safety in 
transporting these many heavy books, there has been provided 
an oaken box with a shelf for each book, securely locked. And 
that there may be no reason for heavy handling, end over end, it 
is mounted on heavy castors that it may be readily moved. 

In the whole physical make-up of the department, ca re has been 
taken to make the wearing quality as good and permanent as pos
sible. And the assistance authorized at Boston and engaged by the 
secretary has been of high order rather than cheap, feeling confi
dent that the result would be well worth the care and expense. 
The exhibiti on, it is hoped, will bear out the soundness of that rea
soning. 

As a foundation for the blanks preserved there was taken those 
exhibited at Boston, which, it will be remembered, amounted to 
several thousand; to this already fin e collection there have been 
added the private collection of the secretary and the complete sets 
of very many other companies, so that at the present time there are 
complete or semi-complete sets of upward of eighty companies, 
many of which are the representative companies of the continent. 

The secretary takes this opportunity to thank most sincerely the 
companies contributing for their cordiality and promptness in 
granting original and the many special requests made for addi
tional copies of blanks, that duplicate and triplicate filing might 
be made where the construction of the blank demanded it. This 
co-operation has materially lessened the burden of preparation. 

Many methods of classifying were considered, but there were 
but three which seemed feasible for so large a collection of diversi
fied blanks as this one, viz.: 

I. By companies, whereby the blanks of each company would be 
placed together in rotation. 

2. According to the standard classification, in which those blanks 
relating to each account of that classification are fil ed under the 
different headings. 

3. Logically, by which is meant the arrangement into classes all 
blanks of all companies intended for a similar use. 

The last plan was adopted for the reasons that if the arrange
ment by companies had been followed it would still have been 
necessary to have followed some genera l classification of each 
company's blanks. But in the practical use of such a filing, a com
pany satisfied with its entire form list, except this or that blank, 
would be unable to obtain a comparison without searching 
through every book in the collection, and even then to compare 
any two blanks on file , possession would have to be had of two or 
more books, which, according to the law of average, would be per
petually in use by some one else, which objection would make the 
annual exhibition a difficult one to make use of. 

And in considering the arrangement according to the standard 
classification of accounts it was found that there were many blanks 
which applied to more than half the accounts which, to make the 
filing complete for ea ch account would frequently require the pos
session of as many as forty copies of a blank that the face and 
back could be shown. This is illustrated in the blanks relating to 
labor, it being obvious that there are few of the thirty-eight ac
counts in which labor does not form a prominent part. This diffi
culty seemed so insurmountable that this plan could not be fol
lowed. 

In view of the difficulties and objections found in other plans 
which to make the filing understandable, had to be omitted in the 
plan ~dopted, it seemed to be better to make certain classes to 
contain blanks of all companies. This will permit the closest com
parisons in each class and wi ll at the same time include in one 
book all blanks of all companies which will in any way relate to 
that class. It is true this plan has broken up the continuity of the 
blanks in use by the individual company, but we have substituted 
a continuity in which all the companies join, for there is a certain 
channel through which the business of a company must run in its 
performance and the various changes in the direction of that chan
nel have been fo llowed as closely as was possible. For instance, 
in the books co ntaining income it will be , noticed that book A, 
starts with the first record of income, viz.: conductors' !"eports ; 
these are followed at onc-e by the report envelopes, the receipts of 
the receivers. the reports an d records of the counting and verifying 
clerks, etc. Thus th ere has been a natural seq uence kept in mind, 
but it is one in which all the railroads join for the benefit s of a 
prompt and efficient comparison. It is sincerely hoped that the 



800 STREET RAILWAY JOURNAL. [VoL. XV. No . 11. 

reasoning by which thi s plan of filing has been adopted is sound 
for the am ount of study and time involved is considerable. 

The three fundamental divisions into whi ch the collection has 
been separated are : 

r. Income. 
2. Expenses. 
3. R ecords and reports. 
These are separated furth er into classes which can be best £hown 

by the fo llowing description of the contents of each book. 
Book No. r. Incom e A, consisting solely of those books re

lating to the han dling, r eporting, verifying and depositing the 
actual cash income, and the daily, weekly and monthly reports of 
earnings only. 

Book No. 2. Incom e B, contains tickets and transfers, their 
records of received, used and on hand, and physical r ecords of 
registers. 

Book No. 3. Labor A, includes the application, investigation, 
hiring, disciplining and discharging of employees. 

Book No. 4. Labor B, covers all the various steps of paying the 
employees, from the time reports to the comparison of pay rolls. 

Book No. 5. Materials, is for those blanks for material only, 
from the request for, through the purchasing, receipt and issuance 
to inventory. 

Book No. 6. Maintenance, consists of the reporting of work 
done outside of and in the shops. The records of wheels and 
axles , and other blanks not strictly labo r or material, b ut rath er 
the result of their combination. 

Book No. 7. Power-house, this book contains everything relat
ing to the power-house-labor, maintenance, operation and effi
ciency. All blanks of each company are fil ed in this book by them
selves. 

Book No. 8. Transportation A, covers the actual operation of 
the cars from time tables through the various steps of dispatching 
and running. 

Book No. 9. Transportation B, is the miscellaneous needs and 
results of the operation of cars, as instruction to trainmen, secr et 
inspection, lost and fo und articles, cleaning snow and ice, car 
mileage, stables, benefit association, etc. 

Book No. ro. Injuri es and damages, takes the accident from the 
original report of to the settl em ent and records, and summaries. 

Book No. 11. V ouchers, etc ., is for the vouchers, bills, journal 
entri es and va rious office stationery. · 

Book No. 12, contains monthly and annual reports and compara
tive statements of earnings and expenses. 

Book No. 13. R ecords, includes voucher, accounts r eceivable, 
check, cash and other general records. 

Book No. 14. Electric li ghting, consists of all blanks relating to 
electric lighting as a business of itself. 

To make the books useful fo r ready r eference a system of cross 
indexing has been provided for each book, by the use of which a 
company intent upon only th e conductor's reports of the X. Y. & 
Z. Railway can readily turn to it wi thout searching for it until 

.• found. These indexes wi ll be found inside the first cover of each 
book and will explain themselves, and as a means of assistance to 
the casual· looker-on, each page has been labeled at the top to 
show what form that page contains, so that in the rush of con
vention hours " he who runs may r ead." Sm;ill fi gures in g reen 
will also be found in some corner of each blank to show the date 
of th e ori ginal filin g. This is done that an intelligent idea may 
be formed of the changes from year to year. 

In many instances it has been important to make a duplicate 
and sometimes a triplicate filing. This is caused by the combining 
in one blank the information covered by two or more of the di
visions into which the collection is separated. It was thought 
better to fil e as many times as necessary so that the specialist in
tent upon but one form will sti ll find the collection as complete 
as possible within the limits of the blanks fil ed. 

In all cases where a blank contains a form upon both sides, 
each side has been shown and an explanatory stamp has been im
pressed upon it, showing that it is the "front of" or the "back of" 
the form to which a hand points. This will save confusion. It is 
expected that errors of omission and commission will be found 
both in the classes selected and in fi lin g, and it will be of great as
sistance if a m emorandum be made of each error and handed to 
the secretary that attention may be given to the correction. 

As to the practical working of the departm ent there is to report 
that the books comprising the offi cial fil e and annual exhibit are 
intended to remain in the office of the secretary for continual addi
tions, and they will only be moved to make their annual appear
ances at the succeedin g conventions. For the use of m embers 
there has been provided a reserve set , unmounted, which are at all 
times subj ect to the request of those entitled thereto. A letter of re
quest is an ap plication and the secretary makes a selection from 
this reserve set and forwards it to the applicant. Accompanying 

them is sent a blank giving such information needed to make clear 
the length of time they may be kept and the cost (which is always 
nominal) to the applicant. 

This reserve set is treated on a library basis and selections 
should be returned upon the date allowed (usually thirty days), as 
it sometimes happens there are other roads awaiting their return 
to get the set which is in use somewhere else. It will be of interest 
to say that this occurs oftener with those blanks relating to ma
terials and supplies than to any other. 

In a circular, No. 9, issued from the secretary's office, attention 
was called to the many requests for sample blanks which every 
company received. It may be well to repeat the suggestion made, 
that all such requests be referred to the secretary, who will gladly 
fill the request, if the company making it is a member of the asso
ciation, or will courteously decline if not. By this action con
siderable trouble and expense is saved the individual company, and 
new members will be gained to the association. 

While I do not feel qualified to make any extended criticism 
of the size, shape or other characteristics of the blanks on file, 
there are fo und in working over and studying so large a mass of 
blanks and forms, certain little kinks or tricks of practice which 
have become almost a habit and, while they are harmless and un
n oticeable while by themselves in use on the roads where they 
originate, yet when included in a collection the size of this the 
comparison is more or less marked, and I cannot refrain from 
making a brief r eference to some of them. 

The most prominent of these is the omission of the name of the 
road. It is not a bad guess I am sure, to say that of the thousands 
of blanks fil ed, 30 per cent are without any mark of personality. 
Very many and devious were the schemes tried to locate blanks, 
of which another copy was necessary, for duplicate filing. For in
stance, one very important blank was recognized only when the 
water mark in the paper was compared with other blanks till one 
was found of the same kind, and from this blank we were enabled 
to find the issuing company. In another case an explanatory note 
was written on the face of a blank, of which we again needed ad
ditional copies, and in this instance no less than twelve different 
blanks were found with an explanation in the same handwriting, 
but not one had an identifying mark. The company was only 
found by comparing the handwriting with the correspondence on 
file in the secretary's office. It was absolutely necessary to the 
value of the collection that these two cited should be duplicated, 
hence the efforts made to locate them. 

If there can be any second choice in the shortcomings now being 
referred to, it is perhaps best covered by the term "ambiguous." 
A number of these are of undoubted importance to the companies 
making use of them, yet in the hands of one unfamiliar with the 
ins and outs of the particular roads by which they are used, they 
become almost m eaningless and many were the inquiries sent out 
by the secretary where a few words printed at the head of the 
blank would have made the use clea r. 

In the next thought the other extreme is brought out, and I can 
think of no better term with which to describe it than "persistent 
information," meaning thereby the repetition of information in two 
o r three blanks. The persistency of some forms reminds one for
cibly of the annual report required of the steam railroads by the 
Interstate Commerce Commission, wherein questions are asked in 
so many ways as to be almost bewildering at times. This class of 
blanks made their filing very difficult, r equiring many times a 
duplicate or triplicate filing to properly care for the various infor
mation, m ost of which was contained in other blanks already on file. 

While not the most important, perhaps the most prominent 
fea ture of the whole department is the tremendous lack of uni
formity in the shapes and sizes of blanks intended for the same 
service by different roads. One of the largest city companies in 
the United States has a report measuring 2½ ins. x 4 ins., while 
another road of about the same size requires a sheet 8 ins. x 12 ins. 
for but little more information. In another case one company 
uses two pages (meaning cross-pages) for a book of record, where 
another has precisely the same columns and headings and needs 
but one page, and that smaller, the difference being in the space 
allowed for the columns. The larger one has a date column of 3 ins. 
in width, and the numb er of reports from which the record is made 
has room enough to run up into the millions with still room to 
spare. These are extreme cases, but the principle is unchanged. 

Careless press work and ridiculous selection of type make in 
some instances a jci.1 ring effect upon the other extreme, often found 
in that of beautiful and artistic work on the part of the printer, 
because he knows nothing but that kind of work will be accepted, 
and is governed accordingly. In this connection there is another 
practice, about which much pro and con can be said. I refer to the 
paper used. There is a vast difference in the cost of "cheap yel
low" and ledger linen, but you will find forms intended for !limilar 
uses thus dissimilarly made. There is an average where ser-
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viceability and economy can and do meet, but it requires an exact
ing- not petty- management of this branch of the expenses o f a 
railway property. 

Further suggestions can properly be made to the desirability 
and usefuln ess of form numbers, whether to make them con
tinuous or to have a set for each department as applied to a small 
road or a large one. And again to the multiplicity of blanks bur
dening a small road as compared t o a large one with not en o ugh to 
properly attend to its volume of business, both external a nd inter
nal. Other suggestions readily occur to one while examining the 
collection, but I will call your attention to but one other to which 
I have applied the title " Confusion," or perhaps a better one would 
be "Lack of Care in Arrang ing." By thi s I m ean the jumbling to
gether of all kinds of information upon one large sheet, a nd fur
ther, the placing on both sides of that the info rmation intended 
for the busy financial or operating man who depends upon your 
statistics for various information, and has literally to search fo r 
what h e wants. This, it seems t o m e, is caused by a desi re to 
utilize _every inch of space of a larger sh eet , rather than to cut it 
into smaller ones with information of a similar nature grouped 
together. 

On the other hand, as compared with these few criticisms, ther e 
will be found very much to commend, admire and use in the mass 
of blanks brought together. There is in many an evidence of 
careful thought and arti stic sense, which shows itself in the com 
position of the blanks of thi s or that road. There is a s much 
need of genius in the building of blanks and form s, as much a 
demand for brains and foresight in the log ical a rrangem ent of 
columns and statistics upon paper, as there is in the m anag em ent 
of an office, for on one side is " Stationery and Printing and Office 
Expenses," and on the other " Surplus from Operation." 

Fuel Economy of Railroad Engines* 

BY PROFESSOR R. C. CARPENTER 

In the following papers are given the results of thirty-five t ests 
of electric railroad power stations, which have been made during 
the past eight years under my supervision, by especially trained 
students in advanced work in Cornell University. 

The tests which are cited were made under the ordinary condi
tions of operation peculiar to the system referred t o. In every 
case the results were doubtless affected by the machinery em
ployed, the method of operating the station and by the varying 
and continually changing load produced by irregularities in load
ing and moving of cars. 

The tests show the fuel consumption of several classes of en
gines, operating under the usual condition of power-house work. 
There is shown a variation in the fuel economy by engines of the 
same class, operating in different stations, which in some in
stances is of considerable amount. This is probably to be ex
pected, for it is well known that the economy is affected to a great 
extent by variation in load, since an engine fully loaded is in gen
eral much more economical than one partly loaded; no duty 
throws on an engin e a more variable load than street railway 
work. A certain amount of the variation in coal per horse power , 
as shown by the tests, may be accounted for by individual dif
ferences due to poor or good firing; this may, and often does , 
make 20 per cent or more difference in fuel economy, and thi s 
condition affects the uniformity of the r esults in about thl! same 
proportion. The effect of employing different classes of engines 
is also well marked. The fuel consumption of different cla~ses of 
engines is doubtless the mo st interesting and practical part of the 
investigation. If we can learn from the tests the probable fuel 
consumption of each class of engine, we can draw conclusions as 
to the saving which might be produced by change of power , and 
we can also predict with certainty the fuel charges for different 
classes of stations. 

TESTS OF THE SIMPLE NON-COND E NSI N G ENGINE. SLIDE VALVE 

AUTOM ATIC 

The summary of the tests of the simple non -condensing engine 
shows on the whole an economy of steam and coal nearly equal 
to that usually attained with engines of this class in any work. 
The most probable values indicate an average consumption of 
34.3 lbs. of steam and 4.63 lbs. of actual coal per i.h .p. per hour. 

In tests made by the writer with an en gne of this class oper 
ating with a steady load, the best r esult s a t the normal load cor 
responding to about one-quarter cut-off, was slightly over 27 lbs. 
of steam per i.h.p. per hour, the steam consumption was g rea ter 
either with a lighter or heavier load. A s an illustration, th e 

* This paper was to have been presented at the meeting of the New York Sta te 
Street Railway Associa tion, September 12-13. It was omit ted on account of the un
a voidable absence of Prof. Carpenter, but has been made part of the proceedings. 

diagram on page 802 exhibits the results of a se ries of tes ts 
made on an automatic slide valve engine running non-condensing. 
Each test was continued sufficiently long at a give.1 load to ob
tain the water consumption for that condition. The results are 
shown in the accompanying diagram, by employing horizontal 
distan ces to represent horse power, and ve rt ical di stances to rep
resent steam used per horse power per hour. The scale on the 
left corresponds to the curves showing steam; that on the right, 
to curve showing total steam per hour. 

The curves show graphically how the steam used changes with 
change in load. When the load is light the steam per horse 
power per hour is very great; when the load is normal, the steam 
consumption is lowest; when very high, the steam consumption 
per i.h.p. is increased. The total steam per hour increases faster 
than increase of load. The curve indi cating steam per i.h.p. per 
hour shows slightly over 27 lbs. at 120 h.p.; nearly 30 lbs. at 150 
h.p., 44 lbs. at 60 h.p. , and 64.3 lbs. at 40 h.p. 

Thus it is seen that a comparison of the results of the test of the 
automatic simple non-condensing engines in actual power-house 
work with those obtain ed under best conditions is in many re
spects favorable. The average r esults of all the tests show a 
steam consumption only about 25 per cent higher than obtained 
with this class of en g ine working under mo st favorable condi
tions. 

This corresponds by the diagram to th e re sult s obtained with 
the engine tested at about So h.p., or at two-thirds its rated ca
pacity. The average load as compared with the capacity of the 
eng ines in th e various power-house tests was 54.2 per cent, which 
would co rrespond by the diagram to a steam consumption of 41 
lbs. per horse power. 

The fo llowing sh ows in tabular form the result s of the tests of 
simple engines in a power house: 

TABLE I 

SUMMA RY 01' TESTS 0 1' S IMPLE N ON· CON IJENS I NG S LI D E VA L VE ENG I N E S 

I "O .£ ~ ~ " ci. ;; " :--, 

" >~ 
C :5 0. Lo 

~ ~ 
~ .o"O 

"@, ::J ~ . ~ g ~ 
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Kind of Coal 
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- 0. ~ 0 
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11 300 34 J 4.,2 95 4G.7 10 20 Rit. lll. 
2! 1,000 31. 8 1b)5.38 717 71.7 (b) 915 Bit. 

3l (c) 270 41.5 ' (cl 5.50 126 47.5 (c) lO GO I A n t. Buck. 
33 270 31.6 4.61 147 54.5 10.70 Ant. Pea 

Average· - --- · __ 35.1 5.07 ---- 54.2 10.24 
A ve rafce neglect-

m g c) ________ 34.3 ---- ---- ---- ----
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ing (ab c) ____ ---- 4.G3 --·- ---- ----
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Remarks.-Engine in tes t (31) in bad condition. P robable average coa l oe r i.h .o. 
hou r, when using an thracite or eastern bituminous, 4.6:3 lbs .; anthracite culm. u.54 • 
we, tern bituminous, _5.38. Coal per kw. output aver~ges 50 per cent higher; or G.!l4'. 
9.81 a nd 8.07 respectively. Probable errc,r for any gIVen case not over 10 per cent 
Steam pressure, 90 lbs. to 120 lbs. 

T ESTS OF NON-CONDENSING SIMPLE CORLISS ENGINE. (SEE 

TABLE II) 

T hree stations only were tested which were using non-con
densing simple Corliss engi nes. These three. stations show fairly 
uni fo r m results both as to steam and coal consumption, and, as 
was the case with the simple slide valve engin e, the results closely 
approximate the best r esults to be obtained with that class of 
eng ine. Thus, while this class of en gines might produce a horse 
power under favorable conditions of loading for an expenditure 
of 23 lbs. to 25 lbs. of steam used, the tests show an average steam 

TABLE II 

SUMMARY O F RESULTS 01' TESTS 01' S IMPLE N ON- CON D ENS IN G COR LI SS E N G I N E 
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I 
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consumption of 28.3 lbs. of steam per i.h .p. per hour, th e average 
load being slightly over one-half of the rated capacity. 

The coal per i.h.p. per hour averaged 3-45 lbs.; the evaporation 
per pound of combustible vari ed considerably, which was due in 
part to . the variation in calorific value of the coal used. The 
summary of the rc:sults of the test is sh own in T able II. on the 
preceding page. 

THE N ON-CO N D ENSI N G COMPOUN D E N GINE. (SE E TABLE III) 

The data obtained r elating to this class of engine is limited, and 
is probably insuffici ent to draw any gen eral conclus{on ; fo ur tests 
of power stations were made, in which such engines were used; 
these tests are numbered respectively 2, 4, 21 and 24. 

The power-house t ests No. 2 and N o. 4 wer e made when both 
simple and compound engines were running; th e results do not · 
differ essentially from those obtained with simple en gines and 
previously recorded. 

Tests N o. 21 and N o. 24 were made on non-condensing com
pound engines, working under fairly favorable conditions. T est 
No. 21 does not show better coal or steam consumptio:r.. than m any 
of the tests recorded for simpl e non-condensing ~ngines; com
pared with No. 24 it shows a better coal r ecord, due principally to 
the fact that in test No. 21 the coal used was from W esterp Penn
sylvania, while that used in test No. 24 was from Illinois. The 
difference was due principally to the quality of fuel u sed. 

It would hardly be safe to draw a general conclusion from th e 
results in th e table regarding th e compound non-condensing, as 
compared with th e simple non-condensing engine fo r rail
road purposes, but such conclusion as could be deduced would be 
but slightly in favor of the compound n on-condensing en gine. 

We have seen that the simple non-condensing engine per forms 
its work in a railroad power-house under conditions of varying 
load with an average steam consumption only about 25 per cent 
hi gher than the best average record fo r its class of engines with 
a steady load. T he compound n on-condensing en gine requires, 
on the other hand, however , n early 40 per cent m ore steam than 
wh en working under best conditions wi th a steady load. From this 

T ABLE III 

SUMMA R Y OF R E< SULT S O F T ESTS O F COM POUN D NON-CO N D E'IS l 'I G R NGI NE 
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4 1,250 36.8 4.33 6i 4 53.8 9.92 Cul m. 1 par t. B it. 

slack 
21 400 34.20 4. 17 20d 51. 10.23 Bi t, Penn. 
24 1,200 30.37 4,93 754 62.7 9.01 Bit, Ill. 

Aver. 21 and 24_, 32.28 I 4.55 I --·. 
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R emarks.- T est No . 2 was made on three simple engin es 150 h.p., one cross compound 
250 h.p. and one tripl e 300 h o . Test No. 4 was made on th ree simple engines :!50 h.p. 
eac h , and one compound o f 500 h.p. Steam pressure , 100 to 125 lbs. 
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TEST OF SIMPLE NON-CONDENSING 14-IN. X 16-IN . ENGINE, 
120 LBS. STEAM PRESSURE, 120 WATER H.P. 

210 R. P. M. 

Some additional information was obtained on this question by 
test (24) which was made on both simple and non-condensing 
compound engines, ·each kind being tested separately, and so as 
to give an opportunity of comparison. The test on three simple 
engines showed an ave age st eam consumption of 31.8 lbs. of 
steam per i.h.p. per hour, and a fu el consumption of 5.38 lbs. of 
coal. T h e t est on one compound non-condensing engine (24 in. 
x 48 in. x 48 in.) 1200 h.p. showed a steam consumption of 30.37 
lbs. of steam and a fuel consumption of 4.93 lbs. of coal per i.h.p. 
per hour. The actual evaporat ion per pound of combustible from 
and at 212 degs. F. being in the test of compound 7.75 lbs., and in 
the test of the simple en gines 7.83 lbs. of steam. R educing 
the results fo r uni form evaporation, the two tests would indcate 
that the compound, as compared with th e simple non-condensing, 
was 9.4 per cent m ore economical in u se of coal, and about 5.5 per 
cent more economical in use of steam. 

T he compound non -condensing engine is much less econom ical, 
as shown by th ese tests, when employed in power-house work, 
where th e load is variable, than when used for a steady load. Thus 
I have tested a compound non-condensing engine of thi s class 
worki ng with a steady load and with about the same steam pres
sure as in the cases cited, and fo und a steam consumption under 
the best conditions of loading of 22 lbs. to 23 lbs. of steam per 
i.h.p. per h our, which is nearly 33 per cent better than shown by 
the same class of engines in power-house work. 

150 

HO 
3,59 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

TIME 

CURVE SHOWING VARIATION IN LOAD OF RAILWAY 
ENGINES. HALF-MINUTE READINGS OF 

OUTPUT WITH FIVE CARS 

limited data it would appear that the co mpound non-condensing 
en gine is only slightly better than the simple non-condensing, and 
except under extreme conditions not sufficiently better to warrant 
its u se. 

No stations were t ested using Corliss non-condensing com
pound engines, n either were any tested using simple condensing 
engines, and no en gines of this class are known to th e writer to 
be in use in railroad power stations. 

T HE CO MPOUND CONDENSI NG SLIDE VALVE OR H I GH-SPEED AUTO
M ATIC ENGI NE 

The average results of the t ests which were made in power 
stations using automatic en gines of the slide valve type show a 
steam consumption of 23.96 lbs. and a coal consumption of 3.41 
lbs. per i.h.p. per hour. If we reject the three highest vaiues as 
g iven in test s 3 (a) , 18 and 21, and the lowest result, as given in 
test 8 (b) we shall have for the average 22.7 lbs. of steam and 
3.25 lbs. of coal per horse power per hour, which can doubtless 
be assumed to be most probably correct for this class of engine. 

Most of the m ak ers of engines of this class will guarantee them 
to produce a horse power per hour for a consumption of 18 lbs. 
of steam under favorable conditions of loading, and engines of this 
class have in several instances produced a horse power for less 
than 15 lbs. of steam. It will be noted that the best results with 
engines of this class was 16.7 lbs. of steam per i.h.p. per hour, and 
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2.4 lbs. coal per horse power, which was obtained with an engine of 
400 h.p. of the four-valve type. 

The effect of the variable load and other conditions due to 
railroad work is to affect the economy adversely by 30 per cent to 
40 per cent, as compared with the best results with a steady load. 

TABLE I V. 
SUI\IMARY OF T ESTS or, C0\1POUND CONDENS ING SLIDE VALVE OR HIGH SPE RO 

ALITOMA TIC ENG INE 

Q) ci. ci. ~ C >, 
~ "'~ C 

:5 ~ rg 0 ·o:. "' ""'" C ... • ..: L-, 

~~ ~~ "'.0 
~ ... ;:, ,_,;:, >-

No. "0 ., 0 ou ~ - Kind of Coal 
0 "':r: --:r: .<: 

~B 
C 

6 '" ] 
... 0 

ci. ~ -;: 
~ 0 ~~ ·o :r: (/) u 

""' """ '° ~ 

----- -- - - - -- - --- ---
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3 600 23.2 3,50 190 32 !I 93 1 pa rt Bit. 
8 400 20.2 3.14 154 38 8,29 Ohio Bit. 
Sb 400 16.7 2.40 180 45 7.75 Ohio Bit. 

lJ 250 24.6 2,!15 86 34.5 10.51 Bit. Penn. 
16 350 22.7 

I 
3.41 164 47 9.50 A nt . Pea 

18 1,:wo 25.6 3.61 904 75 10.58 Pea Penn. 
21 400 2!),3 3 Rl JRH 47 10.23 Bit. 

Average •.••••.• 23.9fi 3.41 ---- -- -- 9.64 
A ve rage excep t 

3a and Sb ...•. 24.26 3.40 ---- ---- \) .8·! 
Av'1'ge omitting 

3a, 18, 21 & 8b 2;!.7 3.25 ---- ---- --- -

Steam pressure, 100 lbs. t o 130 lbs. 

r.it . 

COMPOUND CONDENSING ENGINES, CORLISS, GREENE, MCINTOSH & 

SEYMOUR TYPES 

The average results of the tests made on the compound con
densing Corliss engines and other engines with similar valve gear, 
including McIntosh & Seymour and Greene, show a steam con
sumption of 18.8 lbs. and a coal consumption of 2.6 lbs. per i.h.p. 
per hour. Omitting t est No. ro, for the reason that the coal was 
of a poor quality and the evaporation low, the average becomes 
18.25 lbs. of steam and 2.36 lbs. of coal per i.h.p. per hour. The 
steam consumption of this class of engines working with a good 
load can safely be taken as 15 lbs. or less per i.h.p. per hour, in 
which case the actual results in power-house practice exceed the 
results when the load is steady by slightly over 20 per cent. 

A study of these latter tests shows a higher evaporation per 
pound of coal than was obtained in power-houses using the 
cheaper grade of engines. This is probably to be explained by 
the fact that a better grade of engineers and firemen are employed 
to operate stations of this class, as compared with those using 
cheaper machinery, although it may possibly be an accidental 
variation due to the fact that only a limited number of stations 
were tested in each class. 

The average evaporation from and at 212 <legs. per pound of 
combustible was found to be as follows: for stations using the 
simple non-condensing engine, ro.26 lbs; for stations using the 
compound condensing slide valve engines, 9.82 lbs.; for stations 
using Corliss compound condensing engines, ro.54 lbs. of steam. 
It is not easy to explain why the evaporation is better from sta
tions using simple engines than from those using compound en
gines of the same class, as the average grade of employees is 
rather better in the stations using compound than simple engines; 

TABLE V 
SUMMARY OF RESULTS OF TESTS OF COMPOUND COND ENSING, C<'RLISS, GREENE, 

MCINTOSH & SEYI\lOUR, AND S IMILAR VALVE MOTIONS 
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probably the variation is an accidental one due to the limited 
number of stations of each class tested. The average range in 
the variation of results of the evaporation tests for the stations 
employing the three classes of en gines does not exceed 7 per cent, 
and whether it can be accoun ted for or not it will not seriously 
affect the conclusions. 

SUMMARY OF RESULTS 

A summary of the average results of these various tests is given 
in Table VI., in such manner that the various classes of engines 
may be readily compared. The best results with each class of 
engine when sufficiently well marked are also given. 

A column giving the proportional value of the engine on the 
basis of coal consumption with a Corliss compound condensing 
engine placed at roo is al so given. A column giving the probable 
coal consumption per kw. hour is also appended. 

TABLE VI 

SU~IMARY OF AVERAGE RESULTS 

CLASS OF ENGINES 

(A) Non-condensing 
Slide valve simple, average ...........••. 
Best result. •••••••..••.•••.........••.•• 
Corliss simple, average .••.•...•.•......• 
Best result. •.•••..•.••.•••••..•....••.•. 
Slide vaive, com p ound, average •.••.•• ••• 

(B) Condensin,t; 

34 3 
31,t; 
28 3 
2ti.9 
30.3i' 

4.G3 
4 61 
:3.45 
:rn1 
4.17 

Slide valve, compound average.......... :.!:/.7 3.25 
Best result........... .. .•...•....••...• 16, 2 40 
Cotliss, compound a verage ... . ..... ••.• • 18.2 2.3ti 
Best result....... .. ............. ........ 14.5 1.80 

30 53.1 

25 64.5 

22 60.2 

16 80.5 

15 lu0 

RELATIVE ECONOMY OF VARIOUS TYPES OF ENGINES 

6,!J0 

5.65 

6.12 

4.57 
3.60 
3.64 
2.70 

Assuming that the results of the tests which have been cited 
give average and best results for engines of the different classes 
tested when working under the conditions of street railroad work, 
it is easy to compute the probable yearly cost of each class of 
engine, and by this means determine the relative value from a 
financial standpoint. 

From the table last given it will be noted that the steam con
sumption per i.h.p. per hour varies from 34.3 lbs. to 14.5 lbs. A 
boiler horse power under the conditions of steam pressure sup
posed to exist would be about 30.4 lbs. of steam, although this 
amount would vary slightly, depending upon the temperature of 
feed water and upon the steam pressure. This computation 
would show that r. 13 boiler horse power would be required in 
case a simple slide valve non-condensing engine were used, while 
o.6 of a boiler horse power only would be required for furnishing 
steam for the compound Corliss engine or engines of its type in 
order to supply them with the same relative amount of steam. 
This indicates that a considerably less amount of boiler power 
would be needed for the more economical engine than for the 
more wasteful one, and this fact tends to equalize the cost of a 
power station on employing the different classes of engines. 

From actual prices which have been quoted within the last six 
months the writer feels very certain th.i.t an engine of 500-h.p. 
capacity, of good quality in its respective class, can be purchased 
and, under ordinary conditions, can be erected complete on 
foundations for the figures which are given in the following 
table. A boiler horse power is considered as worth $12 when 
erected for each class of engi nes. In view of the recent rise in 
prices this may be somewhat low, but the results are compara
tively true for each class of engine. The figures in the table do 
not consider real estate , building or chimneys, which would vary 
largely with different conditions. D espi te the fact that engines, 

TABLE VII 
COST PER HORS H· POWER OF 500.H.P, PLANT 

I 

' C OST PE~ H.P. IS DOLLAR<:; 

Roiler J--.---------

Boiler 

Cost for 
500-h. p. 

Pumps p· . To•,al Plant 
a nd ~~ng , per I h.p. 

EHfne Enginel 
_________ ___ ! __ _ Heaters __ I~ __ _ 
Nun-rondensi11Jr E1t.~i11es 
Si mple slide valve .. •.•••• I 1:35 R 00 1!3,60 
Simple Corliss .... ..• •.•• 0.9:i3 12.00 11.20 
Componnd slide valv~ ..... 1.00 11 00 12.0ll 

2.00 5.00 I 2S.60 14,300.00 
2.00 5.00 30.20 J.5,100,00 
2.00 5.00 30.00 15,000.00 

Condensint Entines 
0.75 11 .00 9,00 Compound slide va lve .• •• 

Compound Corliss ••••.••• 0.602 16 00 7.25 
4.00 6.00 I 30 00 15,000.00 
4.00 6.00 33.25 16,625.00 
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pumps, heaters and piping will cost more per horse power for the 
condensing engines than for the non-condensing engines, the 
total cost per horse power does not differ greatly fo r the various 
classes of eng ines employed; this is due largely to the fact that a 
smaller boiler plant is n eeded with the more economical engine. 

Table V II. shows the cost per horse power and also the total 
cost of the machinery for a power plant of 500-h.p. capacity. It 
may be remarked that the cost of engines of larger units would be 
somewhat less per horse power and the cost of those with small er 
units somewhat g reater per horse power than the results shown in 
the table. 

T aking the fu el consumption as shown by the average results 
and also the best resul ts in the va rious tests m entioned, we can 
compute the yearly requirem ents in tons per horse power fo r each 
class of engine. This has been done in the foll owin g table, which 
is arran ged to sh ow the number of tons of 2000 lbs. each r equired 
per horse power per day for a day of twelve hours, of eighteen 
hours and of twenty-four hours. The fuel cost at $2 per ton per 
h orse power year for a day of eighteen hours is taken as a basis 
of compari son of fuel costs of th e various en gines which have been 
test ed. A day of eighteen hours is believed to represent fairly 
well the average len gth of time which rai lroad en gines are re
quired to operate. It is al so believed that $2 per ton is not far 
fro m the average price paid fo r coal by railroad stations in this 
State. If anything, it is ra th er below than above the averag e 
price, and consequently lessens rather than exaggerates the pro
portional saving made by the most economical engine. 

To the fu el cost of each engine must be added fixed charges of 
sufficient amount to cover interest and repairs, and thi s has been 
assumed to be in each case 8 per cent of the cost. N o account is 
tak en of that portion of the operat ing expense chargeable to em
ployees and oil , for the reason that there is no known reason why 
such charges should be essentially different fo r the best or for the 
poorest engine. The fo llowin g table shows these various quanti
ti es computed fo r the di ffe rent classes of engines. The last 
column in the table shows the sum of fu el costs and fixed charges, 
and is one which may be taken to represent the proportional 
yearly 2ost of each class of engine. 

By a study of the results in the latter column some interesting 
conclusions may be deduced. 

First, as to the saving due to condensing water ; we have only 
two result s which can be compared to show the value of the con
denser ; these r esults are the cost of the compound slide valve non
condensing compared with the ave rage value for the compound 
slide valve condensing. The result s are respectively, $29.54 and 
$23.76; the saving due to condenser is $5.78, which is 19.5 per cent 
of the cost of runnin g a non-condensing en gine, and 24.4 per cent 
of the cost of running a condensing engine. The saving would 
seem to be nearly 20 per cent, fo r reasons which have been already 
m entioned, would probably be more. 

Second, the average yearly cost of engines . of the compound 
condensing type with the Corli ss, McIntosh and Seymour, or 
Greene valve gear as compared with the simple slide valve en
g ines, show a yearly saving of $r4.6g per horse power. 

The difference in costs of the power plants considered is $4.65, 
which is the excess in cost of the compound condensing Corliss 
type over the simple slide valve non-condensing. The saving in 
fuel and fixed charges is thus seen to be sufficient in a sing le 
yea r to pay 3.15 times the difference in cost between the cheapes t 
and best power plant. Com paring in the same way the average 
yearly cost s of fu el and fixed charges for the compound slide
valve condensing engine and the compound Corli ss condensing 
type, we find a yearly saving of 5.64 in favor of th e better g rade of 
en gine. The differen ce in costs of the two plants is 3.25 in favor 
of the compound condensing slide-valve engine. Thus, in a 
single year the saving on the fuel and fixed charges of the better 
engine as compared with the poorer will pay 1.73 times the dif
ference in costs. 

Third, these figures would show that no station can afford to 
purchase and operate th e simple non-condensing en gine of any 
type as compared with the compound condensin g engine, and, 
fourth, that the compound condensing engine of the best type and 
with improved valve gear such as the Corliss, McIntosh & Sey
mour and Greene, and one or two other makes, although costing 
somewhat more, is so much more economical to operate that, 
taking all things into consideration, it gives much better financial 
returns than an engine of any other class. These financial r eturns 
are so much in their favor that unless other conditions ;ire ex
ceedingly unfavorable these latter engines are the only ones which 
should be considered in purchasing machinery for power-house 
work. This general conclusion, that the compound condensing 
engine of slow rotative speed and with the improved valve gear 
is much more economical to use than any other type for power
house work, even when fixed charges are considered, is certainly 
the only one which can be adopted from the average results of the 

tests which I have quoted. This conclusion is noticeable from the 
fact that in a comparison of costs of different types of railway 
engines made by Dr. Charles E. Emery, he concluded that the 
compound condcnsin g engine of the slide valve type and with 
cylinders arranged in tandem was, when fixed charges were con
sidered, the more economical engine to use. The tests which I 
have referred to point to a different conclusion, and indicate that 
the saving of the better type of engine will many times repay the 
extra expenditure of costs. In brief, the tests indicate that the 
engines of the best class are much the better investment. 
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Address of the President of the Street Railway Ac
countants' Association 

BY J. F. CALDERWOOD 

Gentlem en of the Association: "Know Thyself," that simple 
injuncti on carved over the entrance to a temple of ancient Greece
so old that no one knows who wrote it-is a motto which has im
pressed m e as ideally appropriate for this organization, the newest 
branch of a business, which is at once the effect and the cause in 
wha t might be ca lled the latest phase of modern civilization
rapid transit. 

The ex ecutive h ('ad of one of the larger street railway systems 
of America said recently that the industry had not developed 
beyond 20 per cent of what might reasonably be expected as the 
ultimate future ·)f street railway business in America; in other 
words, that there still r emains four times as much to do as has 
been accomplish ed in the perfection of the art of carrying the 
public. If thi s be true, no small part of the future development 
must be due to the work of the men who, by analysis of ac
counts, establi sh the data for future advancement. Managers are 
continually balked by new problems, and while the operating 
department is usually able to answer satisfactorily the question: 
can this or that be done ? it is for the accountant to go further 
and ascertain what can and what cannot be done profitably; for, 
in the end, the wisdom of every policy must pass the ordeal of 
ultimate cost. 

Andrew Carnegie, the captain-general of the iron and steel in
dustry, paid this tribute to the calling here represented: "There 
is not a science or class of men on whom the business of the 
world is more dependent than the science of accounts and ac
counting." It is an axiom of modern business on which its suc
cess depends-I will go further and say, upon which its very life 
depends, that of having within it a well-devised system of ac
counting which will show at all times (with the least labor and the 
g reatest accuracy) its true condition. In the idiom of the street, 
show m e the management of any company, mercantile, manufac
turing or transportation, that does not recognize this principle 
and act upon it, and time will show you its "finish." 

More, perhaps, than any o ther, does the street railway business 
depend upon, and involve diverse and extraneous conditions, ren
dering it doubly necessary that a successful management, in order 
to secure the greatest revenue with a minimum of expense, should 
be prepared for prompt action and unerring judgment, by careful 
analysis ;ind minute comparison of the various items of revenue 
and expense through its accounting department. 

Pursuant to a general desire on the part of those who had 
struggled single-handed and alone through the maze of unsys
tematic street car bookkeeping in a desperate effort to supply these 
much needed data, a few accountants met in Cleveland, March 24, 
1897, for the purpose of promoting an organization which would 
bring together, for exchange of ideas, those engaged in the ac-



NOVEMBER, 1899.] STREET RAILWAY JOURNAL. 805 

counting departments of street railways. Many of you will re
member that paper, fruitful of discussion, r ead by C. N. Duffy, 
upon the "Standardization of Street Railway Accounts," which, by 
common consent, became th e chief subj ec t o f discussion at that 
meeting, as it has been ever since the foundation o f the chief work 
of this association. 

For the purpo-;e of preservin g the continuity of the develop
ments I will remind you briefly of the appointm ent of a committee 
upon this subj ect consisting of Mr. Duffy, chairman; W. F. 
Ham, of Brooklyn, and myself, which reported a t the convention 
held at Niagara Falls in October, 1897. The report of the com
mittee was approved, but the questi on arose as to the probable 
action of the railroad commissioners of the various States, si nce 
these commissioners in many States, prescribe what system of 
classification shall be used by the street railway companies re 
porting to them. As a result of the debate it was decided to con
tinue the committee permanently, its membership being increased 
by the addition of H .. L. Wil son, o f Boston, and H. J. Davie s, of 
Clevehnd. The permanent committee endeavored during the fol
lowing year to have meet with it the rai lroad co mmi ssioners of the 
States which exercise any control over the accounts of street rail
ways, but arrangements could not be made previous to the con
vention, which met in Boston. A full and compl ete report cover
ing the matter of uniform accounting was presented at the Boston 
convention by the committee, and adopted, notwith standing their 
inability on account of lack of time to secure the approva l of the 
railroad commissio ners. 

You will have presented to you, at this meeting, a full report 
from the committee covering its conference with rep resentatives 
of the State railroad commissioners, and also of the American 
Railway Accounta11ts' Association. At thi s co nfere nce Mr. Duffy 
and Mr. Ham acted for our committee. I take pride in ca llin g 
your attention to the recognition there accorded the action of our 
association in the adoption by the conference of the entire :ystem 
of classification (with a very few minor changes) as prepa red and 
promulgated by our organization. This tribute to our committee 
is admirably expressed in the language of William 0. Seymour, 
chairman of the committee which r eported to the railroad commis
sioners at their meeting at Denver, Aug. IO last. Mr. Seymour, in 
his report, said: 

"It was found that the form prepared by the street railway ac
countants was so much more advanced in its preparation, so com
plete and full in its details, and so well adapted for its purpose, 
owing to the familiarity of those who prepared it with street rail
way accounting, that we deemed it wise to abandon the work which 
we had commenced, and advise the indorsement and adoption of 
the form prepared by them." 
· The recommendation of their committee was adopted by the 

convention of railroad commissio ners , and we have every reason 
to believe that the same action will be taken by the American 
Railway Accountants' Association, since its representatives at the 
conference concurred in the action then and there taken. We 
have thus established, through our committee, a r ecognized stand
ard classification of the various items which enter into the three 
chief elements of street railway accounting, namely: the revenue, 
the cost of operation and the cost of construction. 

This important feature is now substantially fixed, subj ect, of 
course, to slight modifications from time to time as new and 
varying conditions make it necessary to modify slightly the pres
ent established cla ssification, and to that end I would r eco mmend 
the continuance of this permanent committee on the standa.·d sys
tem of classi fication. 

While our association has accomplished much by the practical 
establishment of a permanent classification of accounts we are 
far from having concluded the work necessa ry for a co m;l ete sys
tem of accounting, such as would be available for purpose s oi com
parison. What we now need and must have before we shail have 
fulfilled our mission, is the establishment of a umt of comparison. 
We may have properly classified the cost of maintenance of way, 
transp~rtation and general expense, and severally and coll ectively 
determmed the amounts of each for a certain period as compared 
with another similar period; the comparison of the totals of o ne 
period with another may be in the aggregate more or less. Thi s 
means nothing in itself, unless we can reduce these several sums 
to a unit of comparison. Now, whether this unit shall be the 
ratio which each item of expense shall bear to the total r evenue or 
whether it shall be so much per car-mile, per motor-mile, 'pe r 
motor-hour or ton-mile, is the next great and important question 
for the association to consider and to settle. To H. C. Mackay 
has been assigned a paper bearing upon thi s subj ect, which will 
be read at this convention, and we trust he will suggest a solution 
of _this most perplexin!s proposition. I would recommend the ap
pomtment of a committee on the establi shment of a unit of com
parison. When this is done I shall feel that we are nearing our 
goal. With the classification and the unit establi sh ed, the next 

important feature is a statement blank that will enable the account
ants to pre sent, i1, a uniform, simple and conci se manner, the 
various results and comparisons. 

We have established a department of blanks and forms, and to 
our energetic and persevering secretary, W. B. Brockway, the 
association is indebted for a remarkable exhibit of the blanks and 
form s of various st1eet railway companies. These he has arranged 
and will present with his report , the first important feature, 
as well as one o' the most interesting on the programme for 
Thursday's session. 

I cannot conclude this task without yielding to a duty which 
I feel to be incumbent upon me at thi s time. I desire to remind 
the members of thi s association that the enthusia stic accountant, 
charmed with the poss ibilities for analysi s and classification which 
li e within apparently m eaningl ess statistics, is frequ ently tempted 
to indulge in hobbi es, which, while pretty enough from the ac
countant's standpoint , and frequently necessa ry in part, are worse 
than useless so far as giving practical information to the man 
agement. The ideal accountant wastes no energy upon unneces
sa ry labor. I-li s aim should be to prepare and present to the 
management only such sal ient facts as will enabl e the man in 
command to make instant comparison upon the three fundamental 
elements of street rail way operation, namely: th e revenue, the 
labor cost and the material cost; all else is subsi diary. 

The reve nue statement should show , by hours or otherwise, the 
number of pa ssengers carried, so that the management may be 
enabled to secure th e largest revenue with the least expenditure. 

The labor state ment should show, in a systematic and compara
tive manner , the number of m en employed and the amount oi 
wages paid in each departm ent, that the management may com
pare with corresponding periods, and be able to control labor ex
penditure and keep within a fixed ratio. 

The material sta tement, by showing the kinds, quantity and cost 
of materials bought and the consumption of the same, enables the 
management at all times to regulate the stock of material on 
hand. 

I shall be pl eased if what I have just said, fragmentary and brief 
as it must needs be in an address of this character, will create a 
discussion; if not at thi s meeting, at some subsequent meeting of 
our association. I believe we get more out of the "experience
meeting" feature of our gatherings than from the set papers, valu
able as they are. 

In ending my term as president, I wish to express my e~pecial 
appreciation of 1he good work of C. N. Duffy, that perfect type 
of an aggressive, progressive and intelligent all-around master of 
accounting and business man, who laid at Cleveland the c:orner
stone of thi s structure, and to his worthy as sociate, W. F. Ham. 
To these two gentlemen this associa tion is indebted for the larger 
part of the great work which it has accomplished since its birth, 
and I hope that this association has only begun in a field of use
fulness which broadens as we advance. Purely practical and lim
ited in scope though it be, it has afforded us a vehicle for good 
fe llowship which I have enjoyed quite as much as the professional 
stimalus and suggestion. I look forward to future meetings with 
pleasure , and I thank you all for uniform courtesy extended to me 
si nce I have had the honor to preside over your deliberation,,. ___ __._. _____ _ 
Report of the Secretary and Treasurer of the Street 

Railway Accountants' Association 

BY \\'. B. BROCKWAY 

The past year has been an exceptionally busy one in the secre
tary's office, not alo1:e in the regular work falling to such an office, 
but to the prep.1nit1on of the department of blanks and forms, 
which is explain ed in the report of that department, to be made 
Thursday. 

Thirty-four companies have been admitted to membership since 
the last meeting, as follows: 

Tiffin, F '?s to,·ia &_ Eastern R ai lway Company, Tiffin, Ohio. 
Omaha Street R atlway Company, Omaha Neb. 
Stamford St~eet R <!ilway Company, Stamford, Conn. 
Cleveland City Ratlway Company Cleveland Ohio 
Citizens' Rapi? Tr":nsit Company,' Nashville, 'Tenn.· 
Ottawa Elcctnc Ratlway, Ottowa, Ontario, Canada. 
City Electric Railway, Port Huron, Mich. 
Fair Haven & \Vestville Railroad Company, New H aven, Conn. 
MIiwaukee, Racme & K en osha Electric Railway Company R ac ine vVis. 
North Hudson County Railroad, Hobok en N. J. ' ' 
Metropolitan Street Railway Company, Ne~ York, N. Y. 
Norfo lk Street Railway Company, Norfolk, Va. 
Tri-City Railway, Davenport, Iowa. 
Metropolitan Street Railway, Kan sas City, Mo. 
Syracuse Rapid Transit Company, Syracuse, N. Y, 
Ouebec'rl\lontmorenci & Charlevoix R ailway, Quebec, Canada. 
Dnion raction Company, Philadelphia, P a. 
Vicksburg Railroad, P ower & Manufacturing Company, Vicksburg Miss 
North Chicago Street Railway Company, Chicago, 111. ' · 
Savannah, Thund erbolt & I sle of Hope Railway Company Savannah, Ga. 
San Diego Electric Railway Company, San Diego, Cal. ' 
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Duluth Street Railway Company, Duluth, l\1inn. 
Glasgow Corporation Tramways, Glasgow, Scotland, England. 
Calumet E lectric Street R ailway, Chicago, Ill. 
Brightwood Railroad, Washington, D. C. 
l\Iobile Light & Railway Company, l\Iobile, Ala. 
Butte Consolidated Street R ailway Company, B utte, Mon. 
Schenectady Railway Compan y, Schenectady, N. Y. 
Central L ondon Railway London, England. 
Third Avenue Railroad Compan y, New York, N. Y. 
The American Railways Company, Philadelphia, Pa. 
Alton Railway, Gas & Electric Company, Alton, Ill. 
Kansas City & Leavenworth R ai lway Company, L eaven worth, Kan. 
The Albany k ailway, Albany, N. Y . 

A nd but two have resigned: 
Birmingham Railway & Electr ic Compan y, Birmingham A la. 
l\Ianchester Street R ail way Company, .Manchester , N. II. 

A statement of the growth of the association is as fo llows : 
Companies formin g the Association at Cleveland, M arch, 1897......... .. .. 25 
New members reported at N iagara Fall s, October, 1897.... ... ........... .. . 12 
New members reported at Boston, S ept ember , 1898..... .... .... ......... .. .. 32 
New m embers r eported at Chicago, October, 1899. .......................... 34 

Total .................................................. ..... ... ............ 103 
Withdrawn . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Total members to be r eport ed Oct. 17, 1899 ............................... 100 

But a new probl em of consolidation is confronting us, a prob
lem which is havi ng a tremendous effect upon the whole street 
railway world, and I would commend to your earnest co nsideration 
the suggestions made in the report of your executive committee. 

The fi nances t o be reported are: 
Balance from Sept. 9, 1899........... . . . . . .. . . . . . . . ... , ....... ... $51.84 
R eceived from applications for membership ................... . 340.00 
R eceived from 1899 dues ........................................ .. 730.00 
R eceived fro m 1898 dues......................................... . 60.00 
R eceived from department of blanks............................. 3.91 
Received from bills payable .................... . .. . ........... ... 225.00 
R eceived from interest on deposits............................ .. .27 

Expended for salary of the secretary ........................... . $200.00 
Expenses of the secr etar y's office.. ............... ........... .... 83.24 
P rint ing ci r culars a nd station ery... ............................. 96.65 
Postage for rep orts, circu lar s, etc.. .............................. 79.03 
Executive committee m eetings ... .. .............................. 46.05 
Stenographer for Boston m eeting ..... ............ ............. . :105.00 
Printin g report of the Boston meeting ........................... 224.67 
Printing 1898 r eport of the standardization committee......... . 74.49 
1898 expenses of the standarization committee . .. ..... .". ......... 68.50 
Secretary's traveling expen ses ........ .... ...... .. .............. . 156.90 
Department of blan ks and forms ...••.. ...... ................ .... 157.21 
Bi ll s payable ...... . .. ... ......................................... . 100.00 
Cash in H ome Savings Bank, Toledo, O hi o.. .... ........... .... 19.28 

Sl ,411.02 

$1,411.02 

~~l!t ~~yb~~k::::::::::::::::::::::::::::::: :::::: :·.·:::::::::::::::::frJ.~- .$125.00 
Unpaid dues ...................................................... ... 30.00 49.28 

Deficit ... ....................................................... .. . .. .. . $75.72 

Thus, I cannot 1 eport the association as having been a dividend 
payer, but I am su re the results of the work of the committee on 
a standard system of accounts and th e department of blanks and 
forms, which now has som ethin g tangible to offer, will well repay 
any reasonable stringency which we may encounter. The circu
lars sent out from the secretary's office to explain the benefits of 
m embership have all resulted in the increase of application s. We 
seem to have almost accomplished most of the expensive work 
made necessary by the creation of the departments of standardiza
tion and blanks, ar.d eventually we will sail on the smooth er waters· 
of "well-to-do." 

It is aga in my bounden duty to express my doubly grateful 
thanks to all wh o have in so many ways assisted in the perform
ance of the work of the association. It has all been so cheerful 
that the thanks arc the more heartfelt , and in all true sincerity I 
say, thank you. 

Report of the Standardization Committee of the Street 
Railway Accountants' Association 

The report to th e conventi on of 1899 of the committee on a 
standard system c,f street rai lway accountin g consisted of a final 
draft of the classification and equipment accounts for overhead, 
underground, thi rd-rail , sto rage battery and surface contact elec
tri c rai lways, this draft including the amendments agreed upon by 
the committees on standardization of the Street Railway Account
an ts ' Association , the Association of American Railway Account
ing Officers, and the Natio nal Association of Railroad Commis
sioners. This final draft is the same as that printed in the STREET 
RAILWAY J ouRN\L fo r October, 1898, pages 632 to 638, with the 
corrections embodied in the following report of Chairman C. N. 
Duffy, presented to the 1899 convention in Chicago. 

CHICAGO, Oct. 18, 1899. 
To the Members of the Street Railway Accountants' Association 

of America: 
Gentlernen.-In response to the invitation of William 0. Sey

mour, of the Board of Railroad Commissioners of the State of 
Connecticut, to attend a meeting at the Manhattan hotel. New 

York City, on July II, 1899, to confer with the committee repre
senting the Convention of Railroad Commissioners and the com
mittee representing the Association of American Railway Ac
counting Officers, for a general discussion upon the subject of a 
classification of construction and operating expenses of electric 
roads, your committee begs leave to report that two of the mem
bers attended the meeting. 

The following gentlemen were present at the meeting: Wm. 0. 
Seymour, mernb~r of Board of Railroad Commissioners of the 
State of Connecticut and chairman of committee on classification 
of construction :mcl. operating expenses for electric roads; Ashley 
W. Cole, chairrna11 Board of Railroad Commissioners of State of 
New York and d member of Mr. Seymour's committee; H. M. 
Kochersperger, Comptroller New York, New Haven & Hartford 
Ra.ilroad Company and a member of committee representing Asso
ciation of American Railway Accounting Officers; J. D. Green. 
auditor of disburse men ts Pennsylvania Railroad Company and a 
m ember of committee representing Association of American Rail
way Accounting Officers; Wm. F. Harn, representing the Street 
Railway Accountants' Association of A merica; C. N. Duffy, rep
resenting the Str~et R ailway Accountants' Association of America: 
H. T. Billings, clerk Board of Railroad Commissioners, State of 
Connecticut. 

After a morning and afternoon session, in which the report of 
the committee on a standard system of street railway accounting, 
covering the classification of construction and equipment accounts, 
classification of operating expense accounts, and forms of monthly 
and annual reports made to the Street Railway Accountants' Asso-

'ciation of America, at its second annual convention, held in Bos
ton, Sept. 6-9, 1898, was fully discussed, the following modifica
tions and changes were unanimously agreed to by all the gentle
men present: 

1st.-The title of the sub-heading, "Car Service," which in
cludes operating expense accounts numbers 16 to 24, both in
clusive, the second sub-heading under the main heading, "Trans
portation," was changed from "Car Service" to " Operation of 
Cars." 

2d.-The cost of r eplacing horses lost by death or worn out in 
service, and the depreciation in the value of horses, was trans
ferred from account No. 30, " Stable Expenses," to account No. 8, 
" Maintenance of Miscellaneous Equipment." 

3d.-The number of operating expense accounts was changed to 
38, numbers I to 38, inclusive, account No. 39, "Taxes," being 
eliminated from operating expense accounts, and classified as a 
" D eduction from Income." 

4th.-In monthly report, under " D eductions from Income," the 
fir st item is to be "Taxes. " 

5th.- In annual reports, under "Deductions from Income," the 
first item is to be ''Taxes." 

In explanation of the m odifications and changes that were 
agreed to, we beg leave to submit the following: 

1st-Changing the title of the sub-heading, "Car Service," from 
"Car Service" to " Operation of Cars." It was stated that the title 
''Car Service" would conflict with a technical term used in the 
operation of steam railroads, and with an account that steam rail
roads carry on their books. In addition, it was suggested that the 
titl e of the sub-heading, " Operation of Cars," was preferable to 
"Car Service," and was in uniformity with the title of the first sub
heading under "Transportation," "Operation of Power Plant." 
Your committee rc-adily agreed to this suggestion, as we both con
sidered not only the objection to the old title founded, but the 
name of the new title an improvement over the old. 

2d.-Transferring from account No. 30, "Stable Expenses," to 
account No. 8, ''Maintenance of Miscellaneous Equipment," the 
cost of replacing horses lost by death or worn out in service, and 
the depreciation ia the value of horses. The gentlemen criticised 
the action of your committee in classifying this item under account 
No. 30, "Stable Expenses," a "General Expense" account, for the 
reason that they thought that the cost of maintaining horses was a 
maintenance charge, and should be classified under the same ac
count that carried the cost of maintaining the wagons and harness. 
They pointed out that the wagons, harness and horses were one, in 
the sense that the wagons and harness were useless without the 
horses, and that i11 their opinion account No. 8 should carry the 
cost of maintaining wagons, harness and horses, in order to have 
the classification consistent. In this, your committee thought they 
were correct. 

3d.-Elirninating account No. 39, "Taxes," from operating ex
pense accounts and classifying same as a "Deduction from In
come." In view vf the fact that under the Inter-State Commerce 
classification of accounts, the universal standard followed by steam 
railroads and the position taken by all boards of railroad commis
sioners throughottt the United States who exercise any supervision 
over the books ,111d accounts of street railways, that "Taxes" are 
considered a "Deduction from Income" and not an "Operating 
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Expense Account," and for the sake of bringing about a uni 
formity of methojs and secure the co-operation of the convention 
of State Railroad Commissioners and the Association of American 
Railway Accounting Officers, all of the gentlemen representing 
these two associations being unanimously of the same opinion as 
to the disposition of "Taxes," and in addition being firmly fixed 
in their opinion that "Taxes" should not be a part of the operating 
expenses of a ro1d, your committee agreed to change the classifi
cation of operating expense accounts, taking therefrom account 
No. 39, "Taxes," and treat ''Taxes" as a "Deduction from In
come," making it the fir st item under that h eading in monthly 
reports and annual reports. 

At the eleventh annual convention of Railroad Commissioners, 
held in the city of Denver, Aug. 10, 1899, Mr. Seymour, chairman 
of committee on classification of construction and operating ex
penses of electric railways, presented his report, in which he re
viewed the work of his committee, referred to the m eeting with 
this committee, spoke in the highest terms of the form of classifi 
cation of accountc; adopted by this association, advised its in
dorsement and adoption by his association, and submitted ver
batim the printed report this committee made to the Boston con
vention, Sept. 6-9, 1898, with the changes and modifications as 
agreed upon at the meeting held in New York City July II, 1899, 
embodied in the printed report. 

The Convention of Railroad Commissioners unanimously 
adopted Mr. Seymour's report, commending it most highly. 

Mr. Seymour's report proper has been made a part of this 
report. 

The committee representing the Association of American Rail
way Accounting Officers, who were present at the meeting held 
in New York City July II, 1899, stated that they would report to 
their association, at its next annual convention, to be held in May, 
1900, the result of the conference with the committees from the 
Convention of Railroad Commissioners and the Street Railway 
Accountants' Ac;sociation of America, and that as a committee 
they would recommend the adoption and use of the standard sys
tem of street railway accounting adopted by the Street Railway 
Accountants' Association of America, with the modifications and 
changes as agreed upon embodied into the sy.5tem. 

Your committee desire to take advantage of this opportunity to 
express their appreciation of the hearty co-operation extended to 
them by the gentltmen representing the Convention of Railroad 
Commissioners and the Association of American Railway Ac
counting Officers, for Mr. Seymour's kind words and strong in
dorsement of the work of this association, as expressed in hi s 
report to the Convention of Railroad Commissioners, and also 
to the members of that association, for their action in unanimously 
adopting Mr. Seymour's report as presented. 

Through the co-operation of the Convention of Railroad Com
missioners and the Association of American Railway Accounting 
Officers, with this association, and in view of what this association 
has already accomplished, the standard system of street railway 
accounting adopted by the Street Railway Accountants' Associa
tion of America will undoubtedly be used by all street railway 
companies, thereby securing a uniformity of methods, which has 
been so much desired and for which we have so earnestly labored. 

The classification of accounts accompanying this report em
bodies all the modifications and changes as agreed upon at the 
meeting held in New York City, July 11, 1899, and as adopted by 
the Convention -)f Railroad Commissioners, at the meeting held 
in Denver, Aug. 10, 1899. Your committee asks this association 
to indorse and approve what they have done by ratifying and con
firming their action and adopting this report as presented. 

Respectfully submitted for the committee, 
C. N. DUFFY, Chairman . 

• • • 
Supplementary Report of Committee on a Standard 

System of Street Railway Accounting 

Mr. Duffy also presented a supplementary report in the con
vention as follows: 

CHICAGO, Oct. 18, 1899. 
To the Members of the Street Railway Accountants' Association 

of America: 
Gentlemen-In addition to the printed report made by your 

committee and presented to this convention, we desire to present 
for your consideration other questions in connection with the 
standard system of accounting, not touched upon in the printed re
port. 

First-Construction and Equipment Account-"H"-"I nvest
ment Real Estate." The instructions classifying this account read, 
"Charge to this account all expenditures for land and buildings 
not used in operation of road." 
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The committee want it understood that this refe rs to laud and 
buildings purchased in connection with securing right of way, and 
real· estate used in operation of road, but not a part of either, al
though incident to the construction and equipm ent of the roacl. This 
does not refer to the purchase of land and buildings bought fo r 
the purpo se of investing surplus funds of the company, which 
should be char ged to a special account; for example, "Surplus 
Investm ents." I t having been suggested to your committee that 
the instructi ons concerning this account were not suffici ently clear 
or ex plicit, and that " Investment R eal Estate" was not a construc
tion and equipm ent account, we submit the above for your infor
mation. 

Second-Monthly R eports-D ebiting and crediting the month's 
proportion of each item under " Income F rom Other Sources ," 
" D eductions F rom Income," and " Deductions From Net In
com e," currently, each month, and charging to accounts Nos. 36 
and 37, respectively, the month 's proportion of the total annual 
charge of these accounts, estimating such debits, credits or 
charges, if the exact am ount per month is not known. 

Th e instructions regarding these questions appear to b e com
pl ete and sufficiently cl ear and explicit. As far as your committee 
know, they are full y understood, but they are not always properly 
carri ed out. The debits, credits or char ges referred to, should be 
estimated and apportioned monthly, as closely as possible, from 
the best info rmation obtainable, and th e amounts taken up each 
month by journal entry, so that they would app ear on the books. 
In many instances, these amounts are pro-rated on the monthly 
report , without havin g been put on the books at al l. 

Third- Classification of Material and Supplies-A classificatio n 
of material and suppli es is submitted, because your committee 
consider it of th e greatest importance in connection with the use 
of the standard system of accountin g adopted by this association . 
Material and supplies have been classified under thirteen depart
ments, A to M, inclusive. The items properly classified under 
each department , should be alphabetically arranged as they are 
under each account. In additi on , the item s should be indexed, 
showing the departm ent or departments that each item properly 
belongs to. Thi s detail would have been carri ed out by your com
mittee, if sufficient time were at our dispo sal to do th e work. 

This supplem entary report is presented for your careful con
sideration. We hope that the questions r efer red to will meet with 
full di scussion, and we will be glad to have the report subjected 
to any criticism that you may see fit to make. 

Respectfully submitted for the committee, 
C. N. D UFFY, Chai rman. 

CL A SSIFICATIO N OF MATERIA L AND SUPPLIES. 

Department . 
A. Material and Suppli es for Maintenance of Track and Roadway. 

All mate rial and supplies as classified under Account No . 1 , 

th at properly belong only to Track and Ro adway. 
B. Material and Supplies for M aintenance of E lectric Line. 

All material and suppli es as classifi ed under Account No. 2, 

that properly belong only to E lectric Line. 
C. Material and Supplies for Maintenance of Buildings and Fix

tures. 
All material and suppli es as classified under Account No. 3, 

that properly bc-longonly to Buildings and Fixtures. 
D . Material and Suppli es for M aintenance of Steam P lant. 

All material and supplies as classified under Account No. 4, 
that properly belong on ly to Steam Plant. 

E. Material and suppli es fo r Maintenance of El ectric P lant. 
All materi al and supplies as classified under Account No. 5, 

that properly belong only to E lectric Plant. 
F. Material and Supplies fo r Mai ntenance of Cars. 

All material s and n 1pplies as classifi ed under Account No. 6, 
that properly belong on ly to Car s. 

G. Material and Supplies fo r Maintenance of El ectric E quipment 
of Cars. 

All material and supplies as classified under Account No. 7, 
that properly b elong only to Electric Equipment of Cars. 

H. Material and supplies for Maintenance of Miscellaneous 
Equipment. 

All material and suppli es as classified under Account No. 8, 
that properly belong only to Miscellaneous Equipment . 

I. M aterial and Supplies for Shop. 
All material and supplies as classified under Account No . 9, 

that properly belong ,only to Shop. 
J. F uel (Coal , Coke, Charcoal, Kindling) . 

All coal, coke, charcoal and kindling, including coke for 
welded joints, charcoal for electric line; charcoal, coal and 
coke for shop: fuel for power; charcoal, coal, coke and 
kindling for heating cars; coal or coke for heating build
ings, and fuel for drying sand. 

K. Lubricants and Waste (O il , Grease, Waste, R ags) . 
All oil, ~rease or other lubricants, anq a,11 w:;i.ste or rags used 

with lubricants, fo r shop, power plant, cars, track , wagons, 
etc. 

L. P rinting and Stationery. 
All printing and stationery of every description, including 

tickets, transfers, legal papers, signs, posters and other ad
vert ising matter . 

M. Miscellaneous Material and Supplies. 
All material and supplies as classified under Accounts Nos. 

14, 21, 22, 23, 24 , 28, 29 and 30, that properly belong only to 
those accounts, and all material and supplies not classified 
specifically under D epartments A, B, C, D, E, F, G, H , I, J , 
Kor L. 

T he fo llowin g is a list of some of the items that it is proper to 
classify under Department "M.'' 

Arc ligh ts and fi xtures. 
Babbitt (metals). 
Badges (em ployees') . 
Batteries (fo r car bell s). 
Bedding (stab le). 
Bell cord. 
Belt ing. 
Blank et s (stable). 
Bolts. 
Brass (metals). 
Brick. 
Brooms. 
Brush es (car washin g) . 
Brushes (flue) . 
Brushes (generators). 
Brush es (horse). 
Brushes (motors) . 
Brushes (scrubbing). 
Bucket s. 
Car bons (arc light) . 
Cemen t. 
Chamois skins. 
Con ductor's book s. 
Con ductor's punches. 
Copp er (metals) . 
Cotters. 
Curry combs. 
Emery cloth. 
F eather d usters. 
Feed (stable). 
Fire buckets. 
Fire extin guish er s. 
Fuses (cars). 
Garn et paper. 
Globes (arc light) . 
Horse shoeing supplies. 
Hose. 
Iron. 
Lamps (incandescent) . 

L igh t c a n d 1 e s , incandescent 1 
(lanterns, oil, wick, torches, 

lamps). 
Lumber. 

Match es. 
Medicine (stable). 
Metals (babbitt, brass, copper, etc.) . 
Mops. 
Nails. 
N uts (for b olts). 
O il cans. 
Packing (for engines) . 

r 
(linseed oil, tur- · 
pentine, varnish, 

P ainting material l white lea<i, paint
er's brushes and 

Paving material. 
Pok ers (car stoves). 
Polish. 
P ortable registers. 
Rags. 
Rivets. 
Salt. 
Sand. 
Sandpaper. 
Screws. 

supplies). 

Shakers ( car stoves). 
Sh ovels (car stoves). 
Soap. 
Spikes. 
Sponges. 
Sprinkling cans. 
Steel. 
Stone. 
Stove blacking (car stoves). 
Tape (insulating). 
Tools (hand). 
Towels. • 
Trolley rope. 
U niforms. 
Washers (iron). 
W ashers (car washers). 
W aste cans. 
W ater gauge glasses. 
Wire. 

R espectfully submitted to the Street Railway Accountant's As
sociation of America, by committee on a standard system of street 
railway accounting. C. N . DUFFY, Chairman. 

Annual Convention of the Pennsylvania Street Railway 
Association 

The regular annual convention of the P ennsylvania Street Rail
way Association was held at the Stevens House, Lancaster, Oct. 
I I and 12. In the absence of President Silliman, Vice-President 
W. B. Given introduced Simon Schissler, Mayor of Lancaster. 
Mr. Schissler welcomed the delegates to the city, and the response 
to h is address was delivered by J. H . Stedman, in behalf of the as
sociation. 

T he roll-call followed, showing the following active members 
of the association were r epresented: Altoona & Logan Valley 
Traction Company, H arri sburg Traction Company, Lebanon 
Valley Traction Com pany, P ennsylvania Traction Company, The 
Scranton R ailway Company, Schuylkill Traction Company, 
U nited Traction Company (Reading), Union Traction Company 
(Philadelphia) , Wilkesbarre & Wyoming Valley Traction Com
pany, Williamsport Passenger Railway Company, York Street 
Railway Company. 

The associate m embers and others in attendance represented 
the fo llowing : J. G. Brill Company, Philadelphia; General Elec
tric Co mpany, Philadelphia; P ennsylvania Steel Company, Steel
ton ; Lobdell Car Wheel Company, Wilmington; Westinghouse 
E lectric & Manufacturing Company, Philadelphia; McKee, Fuller 
& Company, Catasqua ; Philadelphia Car Wheel Company, Phila
delphia; Pittsburgh Car Wheel Company, Pittsburgh; Pennsyl
vania Car Wheel Company, Pittsburgh; Providence Engineering 
W orks, Providence; STREET RAILWAY JouRNAL, NewYork; ~mith, 
vVallace & Banta, Buffalo; Jackson & Sharp Company, Wilming
ton; Lykens & Williams Valley Street Railway, Lykens; J. H. 
Stedman, transfer expert, Rochester; York Car Brake Company, 
York. 

Three papers were read, one on "Street Railway Trucks," by 
W. H. Heulings, Jr. , of the J. G. Brill Company; one on the "Rail
way En~in e of To-day, a Combination of the Principles of High 
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Speed and Corli ss P racti ce," by W. P . MacKenzie, assis tant man
ager of the Harri sburg Foundry & Machine Works, and one on 
" Track Constructio n," by F rank Si ll iman, J r., general manager of 
the Scranton Traction Company. 

MR. HEULINGS' PAPER 

~fr. H eulings dwelt upon the necessi ty of good trucks and 
stated that eve n comparatively li ght car bodies, if mounted upon 
rough riding trucks, will pound to pieces the best roadbed and 
twi st and bend the heaviest rai ls more or less out of shape within 
a surprising ly short length of time. He said that this res1-1lt had 
been reach ed within two o r two and a half yea rs on roads within 
his knowl edge, wh ere o nly moderat e speeds were used, and where 
the car bodi es were quite small. The first electric truck introduced 
upon street railways was of the fo ur wheel non-pivotal type and 
was a natural development of the old horse ca r running gear. He 
described what he consi dered the proper construction which in
cluded a solid side fra me, preferably forged, making each wheel 
piece a single bar , and with the two wheel pieces connected by 
heavy end irons. T hi s m akes the truck a self-contained motor 
vehicle with sufficient str eng th to support the machinery and haul 
the trail er if necessary. The spri ngs are an important feature and 
the writer r ecommends th e use of eight journal box springs, and 
placing the car springs on the solid frame. Of the latter springs, 
the outer springs should b e half clliptics, those on each side of the 
jaw, spiral. A lthough numerous attempts have been made to se
cure equalizing fo ur-wheel t rucks, the speaker thought that these 
attempts had b een unsuccessful. He also said that most of the 
destruction of street rail way tracks comes from badly con
structed trucks and not fro m any heavy trucking which goes over 
them. He dou bted wheth er fo ur-wh eel cars are suitable for any 
service on modern street rail ways and strong ly recommended 
double truck cars, claiming the cost of propulsion by steam or elec
tricity varies according to the number of units rather than their 
size, and is practically independent of the load carried. More
over, the four-wh eel truck , wh ether of large size or small , should 
not be run at a hi gh speed b ecause its destructive power incre~ses 
in proportion to the square of the speed. 

Mr. Heulings then discussed the maximum traction truck and 
stated that a maximum traction car r equires no m ore power for 
its operation than a four- wh eel car . T o for tify thi s asser tion he 
cited the case of the New Orl eans Tractio n Company, which , in 
1894, contracted with the Louisiana E lectric L ight Company to 
purchase power for its cars at a given rate per car per day. The 
fact of the traction company introduci ng m aximum traction t rnck 
cars was the foundation for litigat ion brought by the light com
pany, which claimed m ore compensation to cover the inc reased 
consumption of el ectricity. The traction company's engineer , B. 
Willard, and the light company's engineer , J . B. Craven , with 
Walter H. Knight, then of the General E lectri c Company, con
ducted a series of tests. Their r epor t was: ''W e cannot find that 
the 22-ft. cars o n maximum tract ion t ru cks consume any more 
power than the ordinary 18-ft. car bodies on single fo ur-wh eeled 
trucks, such as used on som e of the New O rl eans T raction Com
pany's lines." Experiments by the Consolidated T raction Com
pany, of J ersey City, showed th at the repairs to m otors and t rucks 
varied directly as the number of motors and was independent of 
their size, that the eight-wheel car had a repair account practically 
twice as large as that of the fo ur-wh eel car s. Th e maximum trac
tion truck permits the use of two motors to the car. It carries a 
longer and heavier car body and without increasing the weight on 
the driving wheels over the weight on the wheels of a fo ur-wh eeled 
car, allows the whole weight of the car b ody to be increased by 
33 1/3 per cent. 

Ample traction is secured with thi s truck for the m ost rapid 
running, as shown on the Washin gton , A lexandria & Mt. Vernon 
Railway, where maximum traction trucks are running at a speed of 
40 miles an hour. A nother advantage of these trucks over those 
with four wheels of equal size, is that th e car can be brought so 
low that a single step of usual height g ives access to th e platform. 
For high speed service h e r ecommended the Brill "perfect" truck, 
which has b een described in these columns. 

From this truck the company has developed th e No. 27-G truck, 
especially for city and suburban use. The No. 27-G truck has four 
motors, an inside brak e and so sho rt a wh eel base that it can be 
used on cars which have to pass shor t city curves. The swing of 
the wheels is so short as to m ake it possible to use them under cars 
of ordinary width without unduly raisi ng the car body. The 
equalizer is r eplaced by long half elli ptic springs which also take 
the place of the elliptics on the sp ring plank. T he four motors 
employed g ive the car the greatest possible tractive force and fit 
it for running at any desired speed. For certain purposes it is pos
sible to modify thi s truck in such a way as to make it perform 
many of the functions of the maximum traction, using only one 
motor per truck. In this case the motor is carried outside the 

axle, thus bringing a considerable increase of weight upon the 
drivi ng wheel wh ile the center bearing and center radiation is re
tained. The spring links, the swing motion and the perfect equali
zation, three sets of springs, together with journal springs of ample 
size arc features which are retained and which together are the rea
son for its exceptionally easy motion. The "perfect" truck ha s 
shown itself capable of m eeting a surprisingly large variety of con
ditions. At all times it r eta in s its characteristic ease of riding. 

Whil e Mr. Heulings had no figures to present relative to the 
diminished flange wear of wheels in these trucks, he stated that 
owing to the softening of the side motion hy the spring links , little 
pressure is brought upon the flanges. The truck may be forced 
violently from side to side by the irregularities of the track, yet so 
perfectly is the body hung that it only follows the truck slowly or 
allows the truck to mov e without itself moving at all. Incidentally 
in the construction of this type of truck great gain was made in 
strength. Instead of transmitting the weight of the car body 
through the transoms to the center of the wheel piece and then 
from the wheel piece out toward the spring pockets, a considerable 
distance, in the present case the weight where the spri ng links' 
throw it upon the wheel piece is but a short distance from the 
jaws. The wheel pieces are consequently subject ed to very little 
strain and the truck is much stronger in consequence. In fact , 
getting out of square from the strains set up in running ought to 
be and is practically unheard of. 

MR. MACKENZIE'S PAPER 

Mr. MacKenzie objected to the prevalent designation of engines 
as ''high speed" and " low speed," and prefers the terms "short 
stroke" and "long stroke," for the short stroke engine is often a 
low speed engine, having a less piston travel per minute, although 
the rotative speed is higher. In the short stroke engine the steam 
is admitted to the cylinder much oftener than in th e long stroke; 
there is therefore less opportunity for the cylinder wails to cool, 
and consequently less cylinder condensation occurs. The economy 
of thi s, however, is somewhat offset by the usual higher tempera
ture of exhaust and g reater cl earance space necessary. These last, 
in turn, however, became of less importance when a condenser is 
used or when the exhaust steam is utilized for heating, which are 
conditions very generally found to-day. 

The usual type of governor employed with this engine is an 
automatic shaft governor. 

Corliss or long stroke engines have, in the matter of steam dis
tribution, undoubted advantages, and in their sphere give satis
factory results, although this sphere is limited. As built to-day, 
they are practically the same in the arrangement of their mechan
ism as the original one from which they derive their name. The 
old vacuum dash pots and tripping device remain, and it is not 
considered practical to speed the engine much over 90 r.p.m., or 
at the most 100 r.p.m. The old style Corliss engine also takes up 
more space and is more noisy than the modern short stroke en
gine. With the high rotative speed of the latter, smaller diameter 
fly wheels are possible, and with the same rim velocity the danger 
of bursting wheels is reduced, as it is easier to make the smaller 
castings perfect. The short stroke engines also regulate closer on 
account of their use of an inertia shaft governor. Compared with 
the long stroke engine, however, they are usually less economical 
in coal consumption per i.h.p. 

The writer then stated that three or four styles of combination 
engines designed to embody the advantages of both th e short 
stroke and Corliss engine had been placed on the market, and of 
th ese described that manufactured by the Harrisburg Foundry & 
Machine Company. 

Probably the most novel feature in this engine is the steam ac
celerated valve gear, so-called because of auxiliary steam cylinders, 
so arranged as to give a most positive and instantaneous cut-off 
to the steam admission valves. Th e engine is provided with two 
eccentrics, each havin g unvarying motion, bei ng fixed to the shaft. 
That eccentric which operates th e mechanism controlling the steam 
valves is connected to a rocker arm on the side of the engine 
frame, and from this point a connecting rod transmits the motion 
to two levers, which are pivoted to the valve stem brackets. On 
the outside of these levers protrudes a small steel shaft, at the end 
of which is a multiple sided steel block made with renewable wear
ing surfaces. To the outer end of each valve stem is securely 
keyed another lever, through which passes .a small rod. To the 
lower end of this is attached a hardened steel toe-piece, with a face 
to correspond and engage with the multiple sided steel block above 
alluded to. This toe-pi ece is actuated by a cam by means of a shaft 
and lever; the cam is pivoted upon the valve stem bracket, and re
ceives its motion from a rod connecting through a bell crank to a 
centrally balanced centrifugal inertia governor. By a connecting 
link the cams are made to operate in unison. Th e governor is 
mounted upon a heavy bracket shaft. securely fastened to the side 
of the engi ne frame and is driven by a belt from a pulley keyed to 
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the engine shaft. From the mechanism above described it will be 
apparent that if no auxiliary motion were provided, the cut-off of 
steam in th e cylinder would occur in a h esitating manner, due to 
the slow travel of the eccentric through its arc of motion. It is 
thi s difficulty that the steam acceleration overcomes, as a brief de
scription will make evid ent. Attached to the heaviest portion of 
th e valve stem bracket is a frame h aving two small cylind ers, one 
intended for air and the other for steam. The piston rod common 
to both connects at a central point by a slid ing block to a lever, 
extending upwards and keyed to the valve stem. The auxiliary 
steam cylinder is supplied by steam direct from the boiler. This 
aux iliary cylind er has no piston but the piston rod common to 
both cylinders passes into the strnm end by m eans o f the ordinary 
stuffing box, and thus presents only th e end sectional area to the 
pressure therein. N o new steam is r equired nor exhaust n ecessary, 
hence no losses from this source a r e possible. The constant pres
sure in the auxiliary steam cylinder compels contact of the toe
pi ece and multiple faced block, which continues until r eleased at a 
position determined automatically by th e centrifugal inertia gov
ernor. The steam pressur e th en instantly impels the steam valve 
t o positive cut-off, instead of allowin g the more leisurely action 
o f th e eccentric alon e. This steam accelerated m otion of the cut
o ff device is arrested by the compression of air in the cylinder 
provided fo r that purpose, forming a cushion which prevents all • 
jar, vibration or damage. 

The exhaust valves of the engine a r e controlled by a m otion be
ginning at th e outer eccentric, which, as a lready stated, is fixed to 
the crank shaft and has therefore a constant motion. Through 
the medium of a rocker arm and two connecting rods, this motion 
is directed to the long arm of a bell crank attached to the valve 
stem bracket a little to o ne sid e of its center. To the short arm of 
this bell crank is attach ed a link, which transmits th e m otion to a 
lever keyed to the valve stem; th e valve being thus oscillated by 
th e compounding of the an g ularity of the several levers gains a 
g reatly to be desired quickness of motion a t the points of r elease 
and closure. The forward exhaust valve is connected to the other 
by a common link so that they work in harmony with one another. 

Th e governor is of the centrifugal inertia type and is centrally 
balanced, which balance is maintained in all positions of cut-off, 
the governor operating with equal ease and isochronism from zero 
to 75 per cent cut-off. The rotative speed of the governor is about 
three times g reater than that of th e engine, insuring unusual sen
sitiveness. The variation in speed by the use of this style of gov
ernor, no matter how sudd en or great the change of load may be, 
can be easily kept within the very close bounds of I per cent, and 
und er exceptional circumstances, where th e service demands it , the 
range can be reduced as low as ½ per cent. 

The form of valve u sed is similar to Corli ss practice, being a 
multi -ported rotary valve, by the adoption of which the clearance 
spaces are very mu ch reduced, over those usually found in high 
speed practice, thus resulting in improved economy. 

In summary, Mr. MacKenzie ,lJ.imed for the type of en g ine de
scribed, the followi ng combination of vi rtues: Compactness, sim
plicity, ease of access , quiet running, g r eat range of speed, smaller 
diam eter fly-wheels possible, wh en direct-connected lower first 
cost of generators as rotative speed can be compar atiYely 
high, low friction losses, almost perfect regulation, and 
economy equal to the best known practice. 

M R. SILLI MA N'S PAPER 

In the design of a construction of track that ha~ been 
used in Scranton on th e lines of th e Scranton Railway 
Company, to a considerable extent during 1899, the two 
main points sou ght w ere a rigid joint without the use of 
unduly heavy rail between the joi n ts and the employment 
only of such material s as a re practi cally imperi shahle 

The rail used h as been a 5-in. high T-rail, having a bas e 
of width equal to the h eight of th e rail, and weighing 57 
lbs. per yard, with a stem ~/s in. thick, and having parallel 
sides. The joint consists of th e ordinary six-bol t joint 
that has been h er etofor e furnished with such rail , except 
that it h as been rolled to a little h eavier weight. Entirely 
in add ition to this joint , is what is claimed t o be a novel 
feature of it, and that is. a 4 ft . long piece of the same sec-
tion of rail. inverted and placed under the joint, and se-
cured to it by eighteen ¼ in. rivets, which are driven by a pneu
matic bridge riveter in the field. F our of th ese rivets are of rapper, 
and constitute bonds of the joint. As long as the rivets hold tight, 
thi s makes a rail at the joint, that is IO ins. in depth, securing a 
girder as deep as the h eaviest sections of rail that are rolled. In 
b etween the joints, it is, of course, not necessary that th e rails 
should be as h eavy, and th e g reat waste in the ordinary 9-in. or 
10-in. rai l track construction, is owing to the fact that there is so 
m uch of this great weight of rail used in between the joints, in 
order that the joints themselves may be of the necessary stiffness 

and rigidity. The rails being in 60-ft. lengths, make the economy 
of this construction still greater, due to this feature. Through the 
middle of each joint is a tie-rod, and every IO ft. of track contains 
a tie-rod. Ten feet apart and intermediate between the tie-rods are 
ties, which are made, in the case of the Scranton company, of a 
52-lb. girder section that has been taken up from old track. Almost 
any rail section may be used for these that has a sufficient width -
of base to allow the bolt h oles to be drill ed in it. The ties · are 
bolted to the rails, and not riveted. The tie-rods are the same as 
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SECTION AND PLAN UF TRACK CONSTRUCTION, SCRANTON 

those that have been in use for many years, being flat bars, so as to 
interfere as little as possible with the pavement. 

This metal part of the construction having been assembled, a? 
h er etofore described, and surfaced and lined on blocks on a bed 
prepared by grading and by rolling with a IO-ton roller, is fi lled 
under with a sub-structure of concrete, having a uniform thick
ness of 6 ins., except at the joints and at the ties, where the thick
ness of the concrete is increased to I ft. The work of concreting 

SIDE VIEW OF RIVETED JOINT EMPLOYED IN SCRANTON 

having been completed, the whole is allowed to stand for a week if 
possible, and for at least five days, before any traffic is allowed o n 
the rails. The top of the concrete is the bottom of the rai l, of 
course, and this leaves a height of S ins. from the top of the con
crete to the level of the surface of the street. 

The pavement between the rails is made of brick, which are 4 
ins. in width, and this leaves I in. for sand on top of the concrete. 
The brick next to the rail are of special form, made so that the 
surface of the pavement is the same as the surface of the head of 
the rail, with the exception of a groove fo r the flange along the 
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inside of the rail. On the outside of the rail, p lain brick arc used, 
which come up against the head of the rail , and the space between 
the head and the base, out to a line flush with the head of the rai l, 
is fil led with cement mortar. The whole brick pavement is grouted 
with cement grout, and roll ed to a leve l surface and uniform 
crown by a 5-ton roll er, running on the rail s of the track. 

The work of construction is very much facilitated by the ma
chinery u sed and th e uniformity of th e work is, no doubt, very 
much greater than in th e case of hand work. T h e concrete mi xer 

VIEW OF BALLAST CAR 

DUM PING BALLAST FROM CAR 

is mounted on a low car, and driven by a No. 3 Westinghouse 
street car motor, while the pneumatic riveter is mounted on a car 
having on it a derrick for handling the riveter, and a motor-driven 
air compressor for furnishing the air. 

This construction has given a great deal of satisfaction to the 
authorities of the city, and seems to b e very popular with th ose 
who have to drive on streets where tracks are located. More can 
be said of the durability of thi s construction in the course of a few 
years time, but it being entirely fr ee from such perishable materi al 
as wood, should last a long time. The li ghtness of th e rail is com
pensated by the fact that it is supported under every inch of it. 
Additional width to the base of th e rail would still further improve 
the construction. 

OFFICERS 

Officers for the ensuing year were then elected as follows: 
President, W. B. Given, Pennsylvania Traction Company, Lan
caster; first vice-president, E. C. Felton, Harrisburg Traction 
Company, Harrisburg; second vice-president, E. H. Davis, 
Williamsport Passenger Street Railway Company, Williamsport; 

treasurer, W. H. Lanius, York Street Railway Company, York ; 
secretary, S. P. Light, Lebanon Valley Traction Company, 
L ebanon. Executive committee-W. B. Given, Frank Silliman, 
J r., S. P. Light, W. H. Lanius, John Rigg. 

VIEW OF COMPLETED STREET 

RIVETING RAIL JOINTS BY PNEUMATIC POWER 

The place selected fo r the next meeting was Pittsburgh, Pa , 
and the time th e third Wednesday in September, 1900. 

The Exibit of Street Raiiway Apparatus at the National 
Export Exposition 

The National Export Exposition, which opened in Philadelphia 
Sept 14, and closes Nov. 30, is being utili zed by many man u
facturers of me::hanical appliances for the exploitation of their 
products in foreign lands. Leaders, as we have been, in the fi eld 
of mechanical tr'.-lc tion, devices and materials for use in th is fi eld 
are on the foremost wave of the rush of export business that 
seems to have set in since the Spanish-American war. Many 
compani es do not exhibit, for the reason that the home demand 
is at present so great and the price of raw materials so high that 
efforts to obtain export orders are discouraged, but others, real
izing that this is a temporary condition, are making extensive ex
hibits, some of which are described below. 
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In the line of tlectrical apparatus the most general exhibit is 
that of the General E lectric Company, of which company the 
fo reign department has fitt ed out an extensive booth in the Ex
position. The apparatus shown is large ly for central-station 
se rvice or general supplies, there being no street railway material 
proper in the exhibit. 

The Standard Uuderground Cable Company, of P ittsburgh, has 
a number of show-cases, one of which contains samples of its 
products especially manufactured for street railway work. A mong 
these arc its cables, cable terminal s, Conner junction boxes, etc. 

boxes, cut-outs, etc ., for controllers and motors, to be used in 
place of porcelain and vulcabeston, and claims for it not only the 
highest insulati ng propert ies and great durabili ty, combined with 
low cost, but also that copper will not deposit upon the surfaces, 
and that it cannct be injured by fire, frost o r sudden chan ges of 
voltage or temperature. The company is having considerable 
success in introducing thi s material upon various st reet railway 
systems. In add ition to showing reconstructed granite in these 
various fo rms, th e company exhibited a line of g lass-lined elec
trical condui ts and chemical ware, which attracted much attention. 

EXHIBIT OF GENERAL ELECTRIC CO. AT PHILADELPHIA 

Another exhibit of wires and cables is that of the John A. R oeh
ling"::; Sons' Company, whose booth at the Export Exposition is 
fitt ed out with the same apparatus and in the sam e general style 
as was its exhibit at the New York E lectrical Show, this appa
ratus havin g become a sort of permanent exhibit, which is sent 
from exhibition w exhibition. O ne new feature of the collection 
is the samples of work done at the company's new r ubber mills, 
which were recently started in Trenton, these mi lls already con
su ming moo lb s. of Para rubber per day. As usual, the com
pany' s rail bonds arc well represented, 

The R econstructed Granite Company, of New York. has an 

TH E NEW BRILL CONVERTIBLE CAR 

attractive exhibit of all its various lines of manufacture. In the 
STREET RAILWAY JouRNAL fo r May, some particulars were g iven 
of this remarkable material, especially with reference to its use for 
third-rai l insulators. Since then the company has largely ex
tended its manufactures, so as to cover a great variety of uses for 
electric railways, such as rheostat blocks, arc deflectors, fuse 

A panel of the company's exhi bit of reconstructed granite is illus
trated in th is connection, 

T he Cutter Company, of P hiladelphia, has a large di splay board, 
on which is mounted one circuit breaker of each different ty pe 
manufactured by the company, including even som e freak combi
nations. The most interesting breaker of th e collection is a mam
moth one of the new laminated-wedge type, specially designed 

. 
.. ,- ........... -..,-.l.,.:.....,,;,I._., 

CUTTER 4000 AMPERE BREAKER 

for street railway service. This particular one is the largest yet 
made by the company, and is rated at 4000 amps., its range of 
operation being from 2000 amps. to 5000 amps. This breaker has 
a main contact with finely laminated leaves wedged between ob
lique ,·0ntact bbcks by a toggle joint operated by the handle. 
The forc e r equi red to close this breaker is much less than that 
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necessary fo r th e older types of knife and jaw breaker~ of much 
smaller capaciti es. In cidenta lly , too , th e weight of the breaker is 
greatly reduc ed by the m ore eo mpaet arrangement and the g reater 
number of points of contact over a g iven area of contact surface. 
Th e carrying ca;Jacity o f the breaker is so much im pru\ed by the 
new principle in volved that it run s cooler than do the older types, 
in spite of th e reduced a rea for radiation of heat. Th e main eo n
tact of thi s breake.- is shunted by a seco nd ary eopper contact, cle
signecl to for m d better short eireuit around the main con ta •: t than 
would ordinary ca rbon eo ntacts, and this sec-
ondary eopper co ntact is in turn protected 
by a tertiary ea rbon co ntact of ampl e size for •··,1· 
for th e enorm ous current the breaker is de-
sired to earry. 

In the lin e of m aterial s and sup pli es, th e 
Ajax Metal Company, of Philadelphia, has a 
booth made entirely ot bars of babbitt m etal 
and eontaining sampl es of th e trolley wh eels 
and harps, journal brasses, steet car fittin gs. 
ete., turned out by thi s eompany. A simil ar 
exhibit is tha t of Merchant & Company, of 
Philadelphia, containing, as it does , sample s 
flf the firm 's extensive line o f so lder, babbitt 
and other a lloys. In additio n , the booth is · 
covered with a roof fitted with the firm's Star 
ventilator, over whieh there is a rranged an 
artificial rainfall. The interior of the venti la
tor is illuminated with in candescent lamps, 
designed to show that no water comes 
through. Another exhibit of materials val 
uable in street railway work. a lth ough not 
mechanical in eharaeter, is that of th e Jo seph 
Dixon Crueibl e Company, whi ch, as usual. 
makes an extensive showing of its g raphi te 
produets. As thi s materi al does not adap t 
itself to very extensive exhibit deeoration , th e space oeeupi ecl is 
elaborately fitt ed out with handsome furniture, palms, ete. Prom
inent in the exhibit is o ne lump of Ceylon g raphi te exac tly as 
mined, weighing 270 lbs. This is said to be the largest sin gle 
pieee of graphite in this eountry. 

Of traek materials and aceessories there are many interestin g 
lines shown. Th e Continuous Rail J oint Company, of Newar k. 
has on exhibition its product consistin g of an extended angle or 
tie-plate earriecl clown below the foot flange of th e rail, formi ng a 

EXHIBIT OF THE STANDARD UNDERGROUND CABLE CO. 

base-plate and girder. The samples shown at the Exposition were 
made by the Illinos Steel Company, and roll ed nin e times , givi ng 
them a hig h tenacity, whieh is forcibly illustrated by pieces twisted 
and bent wh en cold to fantastie di stortions. T he Diamond State 
Steel Company also makes an exhibi t o f its rail s, ti e-plates, ang les, 
foot-plat es and other special str ee t railway steel work. Another 
exhibit in that lin e is made by the firm of Wm. Wharton, Jr. , & 
Company, of Philadelphia, who show thei r specialties in the lin e 

of street railw ay switches. frogs and crossi ngs with marnra nese 
steel points. M Lich of th e work shown in thi s co mpany' s exhibit 
is cast-welded. th e vari ous part s of a diagon al cro ss- o ver bein g 
show n ca~t-weldecl to ge ther. The firm also show s ,cction s of the 
various typ es of rail s which it handle s, as well as models of de
ra ilin g and unbro ken main-line switche s for street rail way work. 

The Philadelp:1i a R ailway Track Equipment Com pa ny make s it s 
ex hibit , which has bec ome a familiar o ne tn \'is itor , to railway 
co nventions. T!1e exhibit shows th e special points of the co m-

EX HI BIT O F THE ROEBLING CO. 

pany's system, the series of under and over-lapving half sect ion s. 
th e rail -head being rolled separate from the fo o t flange. with 
staggered joints 2Jod ti e-bars, whi ch lock the whol e together. 

Of cars and trucks. the most ex tensi\' e exhibit is that of the 
J . G. Brill Company, in the Transportation Building. The mo st con
sp icuous feature o f this exhibit is Brill' s co nve rtibl e car. In the form 
shown at the Exposition, thi s car differs somewhat from it s pre 
deces sors in havin g movable panel s at its sid es co,erecl with an 
oxidized copper sh eet, the panels bei ng fini shed in side wi th wood 
veneer. Th e r est of the exhibit con sists of Brill" s sprinkler and 

, trucks of four different styles, the P erfect, the U niversal, the 
Eureka Maximum Traction Pivotal an d No. 21 -E. The cci n

! vertible car is fitted with a Providence fender. The C:on solida ted 

EX HIBIT OF TH E RECONSTRUCTED GRAN ITE CO. 

Car _F~ nder C? mpany has also an ex hibit in the main building, 
cons1st 111 g of it s handso mely- finished fu ll -sized brass model of 
fender of the 1900 style. Another duplex car is also shown in the 
Tran~p~rtation ~ uil~in g, made bv the D uplex Car Co mpany, a 
desenpt10n of which 1s hardly necessary in th ese pages. 

Of car wheels , there a r e two interesting exhibits, o ne that of th e 
New York Car Wheel Works, of Buffalo, and the other the Whit
ney Car Wheel ·works. of P hil adelphi a. 
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STREET RAILWAY MEN AT THE CONVENTION 

Representatives of Member Companies 

A lto n , Ill.-George D. R osenthal, electri cal eng ineer, A lto n 
Railway, Gas & E lec tri c Company. 

A nderson, lnd.-Charles L. H enry , general manager ; Charles 
Berry, superintendent; Albert S. Richey, electrical eng ine~r; \V. 
C. Simp son, directo r, and Fra nk H. Schlater, chief bookkeeper , 
Union Traction Company. 

A tlanta, Ga.-E. \Voodruff, president ; J. R. Gordon, engineer, 
At lanta Consolidated Street Railway Compar1y. E. Woodruff, 
pres ident, a nd J. P. Smedden , eng ineer, A tlanta Railway Com
pany. 

Augusta, Ga.- C. 0. Simpson, secretary, A ug usta Railway & 
Electric Compa ny. 

A urora. Ill.- D. A. Belden, gen eral manager , and C. C. 
Quackenbush. superintend ent , Aurc, ra Street Railway Company. 

A tchiso n, h.an.- J. A. Bendur e, general mana ger, A tchison Rail
way, Li ght & Power Company. 

Bay Ci ty , l\Iich.-E. S. Dimmack, general manager , and W. R. 
Morrison, ass ista nt general m anage r, Bay Citi es Consol idated 
Rai lway Company. 

Bin ghamto n. N. Y.-G. Tracy Rogers, pres ident, Binghamton 
Street Rail road Co mpany. 

Bi rmin gham, A la.- J. B. McClary, general manager, Binning
ha m R ail way & E lectric Company. 

Boston, 1\fass.-Charles S. Sergeant , second vice-president; H. 
L. Wilson, a uditor; J. H . Studl ey, Jr., and J ohn Balch, ass istant 
eng i1~ eer, Boston E leva ted Railway Company. 

Bridgeport, Conn.- A ndrew R adel, pres id ent , and J ames But
ler, superintendent, Bridgeport Traction Company. 

Buffalo, N. Y.-R. E. Danforth, superi ntendent , B uffalo Rail
way Compa ny. George Chambers, superintendent, Buffalo T rac
tion Company. 

Brooklyn, N. Y.-J, H . Vander Veer, superintendent of shops; 
J. S. B reckenridge, chief engineer; F. H. Shepard, elevated equip
m ent, and Gi les S. A lli so n, sales agent, Brooklyn Rapid Transit 
Company. 

Camden, N. ].- Wi lli am S . Scull, president , and W. E. Har
r ing ton , g eneral m anager, Camden & Suburban Railway Com
pany. 

Charleston, S. C.-Nicholas S. Hill, Jr. , genera l m anage r ; P. J. 
Balaguer , auditor , a nd G. B. A ll en , director, Charleston Consoli 
dated Railway, Gas & E lectri c Company. 

Ches ter, Pa.- H enry C. Moore, vice-president , and R. H. Beach, 
di rector, Ch es ter Tract ion Compa ny. 

Colorado Spr/ngs, Col.-A. L. Lawton, general manager ; F. C. 
Lawton, superintendent , Colorado Springs R apid Transit R ail 
way Company. 

Ch icago, Ill.-E. R. Gi lbert , general manager ; A. E. Davies. 
superintendent, Q1i cago E lectri c T rac tion Company. J ohn Mc
N ul ta, receiver: J ohn Farson, presid ent; H. M. Sloan, general 
manager; Edward H. Harri son, auditor; George H. Binkl ey, en
g ineer ; \ V. A. Harding, m aster m echani c and electrician, Calumet 
E lectri c Street Railway Company. Charl es T. Y erkes, president; 
J ohn M. Roach. general manager; F. E. Smith, auditor; J ohn 
Mill ar, m as ter mechan ic, Chicago Consolidated Traction Com
pany. D. G. H amilton. president; Robert McCull och , ?"eneral 
manager ; T . C. Pening ton, treasurer; F. R. Greene, secretary; 
G. 0. Nagle, superintendent; George W. Knox, electrical en
g ineer ; A. C. H eidelb erg, assi stant superintendent; C. N. Duffy, 
a uditor, Chi cago City Railway Company. \ ;\/i lliam Walm sley, 
superintendent : Benjamin D awson, electri cian, South Chicago 
City Railway Company. George A. Yui ll e. second vice-pres ident : 
J. C. Moore, secretary; M. B. Orde, assistant treasurer; Jam es R. 
Chapman, electrical eng ineer, Chicago U nion Tracti on Company. 

Cl eveland, O hio-Charles W. W ason, pres ident , Cleveland. 
Pains ville & Eastern Railroad Co mpany. J ohn E hrhardt , assistant 
secretary; A lbert E. Duty, assistant secretary, and C. B. Eas ty, 
master m ech anic , Cl eveland City Railway Company. R. M. Doug
lass, general superintendent: F. S. Barton, assistant secretary and 
treasurer ; W. G. McDole, auditor: Charl es W. Wa son, purchasing 
agent; B. Maher , assistant secretary, and L. M. Wolf, assistant 
purchasing agent . Cleveland E lectric Railway Company. 

Cincinnati, O hi o- G. B. Kerper. general m anager : H enry Burk
hold, private secretary, Cincinnati Street Railway Company. 

Columbu s. O hio-P. V. Burington. auditor : J. W. McCord, 
Columbus Street Railway Company. 

Council Bluffs, Ia.- \ V. S. Dimmack, gen eral superintendent, 
Omaha & Coun cil Bluffs R ailway & Bridge Company. 

D avenport, I a.-F. C. D enkmann, vice-pres ident; J ames F. 
Lardner, secretary ; J ohn F. Huntoon, general superintendent, and 
J ohn D. Fish , electri cian, T ri City Railway Company. 

Dayton , O hio-George B. Kerper, general m anager, and Nelson 
Routzahn , superintendent, P eopl e's Railway Company. 

D es Moines, I a.-George B. Rippee, general manager, and J. S. 
Goodrell , chi ef enginee r, D es Moines City Railway Company. 

Duluth, M inn.-Herbert Warren, general manager, Duluth 
Street Railway Company. 

D etroit, Mich.- S. Hendri e, manager; F. A. Baker, director, 
Detroit & Pontiac Street Railway Company. 

Denver , Col.- C. K .. Durbin, general superi ntendent, Denver 
City Tramway Company. 

Evan svill e, Ind.-H. D. Moran, vice-presi dent and general man
age r, Evansville Street Railway Company. 

Elgin, Ill.- William Grote, president; James B. Lane, vice-presi
dent; Ch arl es \Vuestenfield, E lgin City, Carpenterville & Aurora 
Railway Company. 

F indl ay, O hio-George B. Kerper . president; W. G. Nu.sbaum, 
engineer, a nd \ ;\/illiam Twining, electrician, Findlay Street Rail
way Company. 

Gloucester, l\Iass.-E. C. Foster, president, Gloucester Street 
Railway Company. 

Grand Rapids, Mich.-G. S. J ohn son, president; Benjamin S. 
Hanchett, Jr. , ass istant sec retary a nd treasurer, Consolidated 
Street Railway Company. 

Galveston. T ex.-F. W . Fratt, superintendent and engineer, Gal
veston City Railroad Company. 

Hartford, Conn.-E. S. Goodrich, president; Elmer M. White, 
cashier , Hartford Street Railway Company. 

Harri sburg, Pa.-F. B. Musser, superintendent; Mason D. Pratt, 
eng ineer, Harrisburg Traction Company. 

Hazleton , Pa.-E. S. D o ud, sec retary and treasurer ; C. A. B. 
Houck, electri cian, Lehigh Traction Company. 

H ouston, T ex.-H . F. McGregor, vice-pres ident and general 
manage r ; R. 1\1. J ohn ston, stockholder , Houston Electric Street 
Railway Company. 

H a milton, Ont.-C. K . Green. directo r: J. B. Griffith, manager, 
Hamilton Street Railway Company. 

Hamilton, Ohio-Will Christy, president; F. J. J. Sloat, general 
manager; C. E. Hooven, secretary; J. C. Hooven, director, Cin
cinn ati & Hamilton Electric Street Railway Company. 

Indianapoli s, Ind.-Charles R em elius, superintendent motive 
power; J ohn Grant, assistant general manager; H. B. Bales, 
auditor, Indianapolis Street Railway Company. 

J ersey City, N. J.-E. D. Hibbs, auditor, North Jersey Street 
Railway Company. 

J ohn stown, Pa.-H. C. Evans. director, J ohnstown Passenger 
Railway Company. 

J o li et, Ill.-F. E. Fisher, superintendent; W . H. Huen, auditor; 
\ V. J. Kelsch , electrician, J oliet Street Railroad Company. · 

Kan sas City, Mo.-Walton H. Holmes," president; J. A. Harder, 
auditor; William A. Sallerton, superintendent; Edward Butts, 
chief engineer: T. Blake, engi neer; W. H. Miller, George Wing, 
:i\'1etropolitan Street Railway Company. 

Lynn. Mass.-E. C. Foster, vice-president and general manager, 
Lyn n & Boston Railroad Company. · 

London, O nt.-C. E. A. Carr, general manager and secretary; 
J. F . Hill, audito r, London Street Railway Company. 

L exin g ton , Ky.-E. C. Hathaway, general manager ; E. A. Lon+ 
guere, eng in eer, Lexington R ailway Company. 

Louisville. Ky.-T. J. Minary, president; S. G. Boyle. secretary; 
J. T. Funk. C. L. Chri stopher. superintendents track construction, 
Loui svill e Railway Company. · • 

Merrimac. Mass.-J am es T. Wattles, Haverhill & Amesbury 
Street Railway Company. 

M eriden, Conn.-N. H. H eft. president; William Tooker, en
g ineer, Meriden E lectri c R ailroad Company. 

Memphi s. T enn.-F. G. J ones. vice-president and general man
. ager ; C. H . Ruddock, director; W. B. Mallory, director, Memphis 

Street Railway Company. 
Milwaukee, Wis.-John I. Beggs, general manager: H. C. Mac

kay , auditor: F. Sargent, consulting engineer; T. E. Mitten. gen
eral superintendent railway department; Ch ester P. Wilson. en
g ineer; George K emmerl ein , superintendent of transportation; 
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W. H . Grccnsladc, assista nt superintendent o f transpo rtati on ; S. 
G . M itten, superintendent of overh ead co nst ruction ; E. \,Voids, 
superintendent o f ;naintcna ncc of ro lli ng stock ; C. H . Lemon, 
surgeon; T. Simmons, road master ; T. G. Hoffm an, cl erk, Mi l
waukee E lectri c R ailway & Li ght Company. 

M inneapo li s, M inn.- J. F. Calderwood, audito r ; P. S. Mackay, 
assistant audito r ; F . D. Valentin e, ch ief clerk ; A . M. Baldwi n, 
purchasing agent, T win City R apid T ransit Rai lway Company. 

M exico, Mex.-Arthur S. Partridge, eng ineer , Compania de 
Ferro-Carril es de! Distrito Federal de l\l cxico. 

M ontrea l, Can.- D uncan McDonald, superintend ent ; H . A. 
Brown, electri cian ; W. A. Ross, comptroll er , Montreal Street 
Railway Company. 

N ew Bedfo rd, Mass.-E. E. Potter , general superintendent ; E l
ton S. Wild e, treasurer , U nion St reet Ra il way Company. 

N ew York, N . Y.-H. H. Vreeland, p resident ; A . C. Tully, pur
chasin g agent ; J. F. · Ka ne, chi ef of const ru ctio n, M etropolitan 
Street R ail way Company. 

N ew B run swi ck, N. J .- E. H. Radel, secretary and treasurer ; 
J ohn B lair MacAfee, Brun swick T raction Company. 

Nash ville, Tenn.-E. G. Co net tc, general manager ; N . P . Yea t
man, sec retary and treasurer , Nash vi lle Street Rai lway Company. 

N ew Orl eans, La.- J. K. Newman, p resident; George H . D avis, 
m anager; A. 0 . K ittredge, co nsulting accoun tant , New O rleans 
& Carrollton Rail road Com pany. A. H. Ford, sec retary and treas
urer ; C. D. Wyman, general manager ; T. I-I. T utwi ler , eng ineer , 
N ew Orleans City Railroad Company. 

Omaha, Neb.-W. A . Smith , general manager; D. H . Goodrich , 
secretary, O maha Street R ail way Company. 

Oakland, Cal.-E. A. H eron , p resident , Oakland Transit Com
pany. 

Portland , Me.- Willi am R. W ood, president ; Wi lliam A. 
Wh eeler, direc tor ; A. Whitney, director, Portl and R ailroad Com
pany. M erle R. Griffith , electri cian ; F. C. Boyd, di rector , P ort
land & Yarmouth E lectric R ailway Company. 

P ort Chester, N. Y.- N. H. Heft , eng ineer ; Marion Swing , as
sistant engin eer, P ort Chester Street R ailway Company. 

Philadelphia, Pa.-H cnry C. Moore, vice-president ; J. J Ma
honey, electrical engineer , Rox borough, Chestnut H ill & Norris
town Railway Company. 

P ittsburgh , P a.-S. E. Moore, auditor ; C. S. M itchell , assistant 
auditor, United Tracti on Company. 

Port Huron, M ich.-A Dixo n, president ; H . A. D ixon, super
intendent, City Electric Railway Company. 

P eoria, Ill.-L. E . Myers , secretary and general ma nager, Peo ria 
& Pekin Terminal R ailway Company. 

Quincy, M ass.-John R. Graham, president and general man
ager, Quincy & Boston Railway Company. 

Quincy, Ill.-H. E . Chubbuck , electrical eng ineer ; L. A. Scovil, 
superintendent, Quincy H orse R ailway & Carryin g Com pany. 

Pasadena, Cal.-vV. H . Smith , Los A ngeles & P asadena E lectri c 
Railway Company. 

Pueblo, Col.-J ohn F. Vail , general manager , Pueblo Traction 
& E lectric Company. 

R ockland, Me.- George E . Macomber , president ; Thomas Haw
k en , superintend ent ; Willi am N . T odd, Rockland, Thomaston & 
Camden Street Railway Company. 

Rochester , N . Y .- J. H. Stedman, m anager o f tran sfers, Roch es
t er Railway Company. 

R eading , P a.-Samuel E. Ri gg, superintendent ; H enry C. 
M oore, director, United Tracti on Company. 

Richmond , V a.- Ber keley \ Villiam s, purchasing agent, Rich
mond Tracti on Company. 

Syracuse, N . Y .- Ira A. MacCormack, vice-president and man
aging director , Syracuse R ap id Tran sit R ail way Company. 

Scranton, Pa.-C. E. F lynn , g eneral m anager , Carb ondale Trac
ti on Company. 

Spring fi eld, Ill.-C. K. M inary, manager ; T. H . Mi nary, el ec
tri cian, Springfi eld Consolidated R ailway Company. 

Spring fi eld, Ohio-Fred. Colburn, president ; S. L. N elson, g en
eral manager ; L. 0 . Willi am s, superintendent , Spri ng fi eld Railway 
Company. 

St. Loui s, Mo.-F. S . Drake, master m ech anic, Cass Avenue & 
Fair Grounds R aiiway Com pany; J. J. Coleman, general manager, 
Citi zens, Missouri, Southern , St. Louis and Union D epot R ail
road Com pani es. J. J. Coleman, general manager; Samuel Barnes, 
electri cal eng ineer , L indell Railway Company. T . M. J enkins, gen
eral m anager ; G. J. Smith, master mechanic, St. L o ui s & Subur
ban Railway Company. 

Saginaw, Mich.- L. M. Ri chardson , superintendent, S:1.ginaw 
Valky T ract io n Company. 

St. J oseph , M ich .- W. Worth B ean, president ; H . C. M ason , 
superintendent; W . Worth Bean, J r. , assistant superintendent , St. 
Joseph & Benton Harbor El ec t ric Railway & Li ght Company. 

Salt Lak e City. U tah- W . P. R ea(l. general sup erintendent ; 0. 

P . A rno ld, assistant superintendent , Salt L ake Ci ty Rail road Com
pany. 

Si oux City, Ia.-Fred. H. F itch, general manager; C. M. Feist, 
mas tc: r m echanic; Lo uis W . Price, cashi er , Si oux City T raction 
Compa ny. 

Schenectady , N. Y.-S. D. Greene, vice-presiden t; W. Gib son 
Carey, Sch enectady Street Railway Company. 

St. J oseph , Mo.-J. B . Shirl ey, auditor ; J. H . Van Brunt , super
intendent, St. J oseph Railway, L ight, H eat & P ower Com pany. 

T aunton, l\ lass.-J ohn l\l cClannel, assista nt super in te ndent of 
transporta tion, Taunton Street Rail way Company. 

Trenton, N. ] .-H enry C. Moore, president ; Charl es Y. F lan
ders, directo r, Trenton Street Rai lway Company. 

T oledo, O hio-Albi on E. L ang, president; Thomas H . Mc L ean, 
vice-p resident a nd general manager; Charl es L. Wright, audito r ; 
E. J . Bechtel, superintendent constru ctio n ; G. M unz, super intend
ent shops, T oledo Trac ti on Company. W. B. Brockway, secre
tary a nd auditor ; C. A. D enman, general manager, Toledo, B ow
li ng Green & F remont R ail way Company. 

T o peka, K an.-Albert M. P atten, sup erintendent, Topeka Rail 
way Company. 

T oronto, Can.-E. H . Kea tin g, manager ; Ewan Mackenzi e, as
sistant sup erintendent ; P . McCull ough, electri cian, Toronto R ail 
way Company. 

V eni ce, Ill.- Fred. E. All en , president ; E. J. Spencer, secretary, 
Veni ce, Madi son & Granite City R ailway Company. 

\Vilkesbarre, Pa.-T homas A. Wri ght, general superin tend ent ; 
J am es F agan, electrical eng ineer, Wi lkesbarre & W yoming Valley 
T racti on Company. 

Wilmin gto n, D el.- H enry C. Moore, vice-president ; \V. E. 
Boughton, director , W ilming ton City Railway Company. 

\ Vheeling, W . Va.- \V. A . Shirley, secretary and treasurer , 
\ Vh eeling Railway Company. 

W ebb City, Mo.- E. J. Pratt, superintendent motive power ; C. 
E. Baker , sup eri n tendent transportation, South-West Missouri 
E lectric R ailway Company. 

Y ork, P a.-W . H . Lanius, president , Y ork Street R ailway Com
pany. 

Y oungstown, O hio- A. A . A nderson, general manager and 
treasurer ; H arry D ixon , assi stant treasurer ; J am es F. U hl. Ma
honing V alley Railway Company. 

Others in Attendance 
N eff , Stewart L. , superintendent, U nion Loop, Chicago. 
Waterman, John H ., dir ector, Li t tle R ock Tracti on & E lectric 

Company, Little R ock, A r k. 
l\IcD onald , F ., Waterloo & Cedar R apids Traction Company, 

\ Vaterloo, Ia. 
Crankshaw, J. B. , electri cal engineer and manager, Cincinnati , 

Lawrenceburg & Aurora Street Railway Company, Cincinnati, 
O hi o . 

J ohn son, J. M. , electrician and master mechanic, La Crosse Ci ty 
Railway, L aCrosse, \Vi s. 

Vali er , P o rter, superintendent , LaCrosse City Railway Com 
pany. 

Cameron, J. L. , presid ent , Salt Lak e City Rapid T ransit Com
pany. 

F lint , J. A. , sec retary , treasurer and manager , San Di ego Elec
tric Railway Company, San Diego, Cal. 

Asire, l\f. E ., secretary and treasurer M. C. & P. I. Railway 
Company, Marquette, Mi ch. 

D eCoursey, H ., train master, L eavenworth El ectr ic Rai lroad 
Compa ny, L eavenworth, Kan. 

Coomb , E. E ., manager, L eavenworth E lectric Railroad Com
pany, L eavenworth, K an. 

N ary, \ V. T ., superintenden t, Hoosac Valley Street R :iilway 
Company, N orth A dam s, Mass. 

Torbert , H. G., assistant manager , Suburban Street Railway 
Comp any, Dubuqu e, fa. 

Blackwood, D . P ., passenger agent . ·w ash ing ton, A rlin gton & 
Fall s Church R ailway Company, Wa shing to n, D. C. 

Gunn, E . B. , superintendent, LaFayette Street Rai lway Com
pany, L a F ayette, Ind. 

Di se rens, F . L., superintendent, Cedar Rap ids & M. Citv R ail-
way, Cedar R apids, Ia. · 

D aniell, E dward , secre tary, treasurer and superintendent . Me-· 
nomi nee E lec tri c L ight. R ail way & Power Company. l\Ienomi nee, 
Mich. 

Doyle. J. L., mas ter m echani c, Metro politan E levated R dilroad 
Company, Chi cago. 

Budd, B. I., purchas in g agen t, Metropolitan W es t Side Elevat ed 
Rai lwa y Company, Chi cago. 

M cCoy, Frank, superintendent , M onongah ela Street Railway 
Co mpany, Pitt sburgh , Pa. 
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E lli s, T. M., general manager, Rockford Railway, Light & 
Power Company, Rockford, Ill. 

Williams, William H., electrician, St. Louis & East St. Louis 
Railway Company, St. L ouis, Mo. 

Cummins, W ., superintendent, Indiana Railway Company, 
South Bend, Ind. 

Halliday, E. vV., president, Cairo Electric Railway Company, 
Cairo, Ill. 

Ginn, F. E., superintendent, L ancaster Traction Company, Lan
caster, O hio. 

Herti g, C. M., p resident, Benton Power & Traction Company, 
St. Cloud, M inn. 

R alph, I. D . H ., p resident and general manager, Owosso & 
Corunna E lectri c Company, Owosso, Mich. 

Mi saki , Siezo, chi ef engineer and superintendent, Hauskin Elec
tri c R ailway Company, Ko be, J apan. 

McFarland, J. W ., superintendent, Chattanooga Electric Rail
way Company, Chattanooga, Tenn. 

Baylies, R. N., president, R ockfo rd Railway, Light & Power 
Company, Chicago. 

Irwin , vVilliam G., president, Indianapolis, Greenwood & Frank
lin R ailway, Indianapolis, Ind. 

W right, J. E., secreta ry, D etroit & N orthwestern Railway, De
troit, M ich. 

Boyd, F. C. , director, O hio Central Traction Company, Galion, 
Ohi o. 

A nth ony, vVilliam, O hio Central Traction Company, Galion, 
Ohio. 

D owns, E dwin E., vice-president and g eneral manager, Citi
zens' T raction Co mpany, O shkosh, Wis. 

Cass, L. S., president and general manager, Waterloo & Cedar 
Fall s Rap id Transit Company, Waterloo, Ia. 

Thompson, F red W ., superintendent, Muskegon Street Rail
way Company , Muskegon, Mi ch. 

D etwil er, G. K., secretary, Toledo & Maumee Valley Railway 
Company, Toledo, Ohio. 

H art, George A., president and g eneral manager, Manistee, 
F . C. & E. Railway, Manistee, Mich. 

Winters, Valentin e, president, Dayton & Western Traction 
Company, D ayton, O hio. 

Miller, E. F ., supervisor of motormen, South Side Elevated 
Railroad Company, Chicago. . 

Clegg, H arry P ease, secretary and general manager, Oakwood 
Street Rail way Company, D ayton, Ohio. 

Gu stafso n, C. , superintendent, O akland, San L eandro & Hay
ward Electri c R ailway, Consolidated, E lmhurst, Cal. 

J ewett, E d win , chief eng ineer , South Chicago City Railway, 
Chi cago . 

Saemann , Franklin I., treasurer, Sheboygan Li ght , Power & 
R ail way Company, Sheboygan, Wi s. 

Green, C. K ., manager , H amilton Radial El ectric Railway, 
H amil to n, O nt. 

Colvin, J. , superintendent, Washington, Alexandria & Mt Ver
non R ailway Company, W ashington, D. C. 

Carn ey, N. L. , pres ident , E lectric Street R ailway, Clarksville, 
T enn. 

Semenza, Guido, Milan Edison Company, Milan, Italy. (Italian 
representative STREET R AILWAY JOURNAL). 

Zimmerman, F raFik M., superintendent, Collins Park & Belt 
R ailway, Atlanta, Ga. 

Grover , T. F. , vice-president and general manager , Fond du Lac 
Street R ailway & L ight Company, F ond du Lac, Wis. 

Wi lkins, J ames H ., chief electrician and master mechanic, St. 
Lo uis & Belleville Rail road Company, B ell evill e, Ill. 

F rederick , C. R ., engineering department, Northwestern Ele
vated, Chicago, III. 

Seacord, Judd, superintenden t, Galesburg Electric Motor & 
Power Company, Galesburg, III. 

Brown , William J., general manager, Home Electric Company, 
Dubuque, Ia. 

P arse!, Jr. , J. S., superintendent, Fairfield Traction Company, 
Lancaster , Ohio. 

K ent , James, superintendent, Washington Electric Company, 
W ashin gton, Pa. 

Paul , G. J. A., superintendent, Henderson Street Railway Com
pany, Henderson, Ky. 

Clark, Edward C., assistant secretary, Cedar Rapids & Marion 
City Railway, Cedar Rapids, Ia. 

Ho lbrook, R oyal H., chief engineer, Cedar Rapids & l\Iarion 
City Railway, Cedar Rapids , Ia. 

Carpenter, Reid, treasurer, Citizens' Electric Railway, Mansfield, 
Ohio. 

Greene, E . M., superintendent, Signal Mountain Railway Com
pany, Chattanooga, Tenn. 

Payne, H. B., electrician, Ottawa Railway, Light & Power Com
pany, Ottawa, Ill. 

Miller, Irving W ., superintendent, Olean Street Railway Com
pany, O lean, N . Y. 

Given , Frank S., assistant g eneral manager, Pennsylvania Trac
tion Company, Lancaster, Pa. 

Vi eley, E lm er, master mechanic, Cedar Rapids & Marion City 
R ailway, Cedar Rapids, Ia. 

Cummins, M., superintendent, Indiana Railway Company, Elk
hart , Ind. 

P erdue, Whittier, superintendent of construction, Chicago Elec
tric Traction Company, Chicago. 

Hazelrigg, S. F. , general manager , Atlantic Coast Elevated Rail
road Company, Asbury Park, N . J. 

Allen , Andrew J. , general foreman of motive power, South Side 
E levated Railroad, Chicago. 

Burke, J. P., vice-president and manager, San Jose & Santa 
Clara R ailroad Company, San Jose, Cal. 

Cobb , C. H., vice-president and general manager, Kankakee 
Electric Railway Company, Kankakee, Ill. 

Dyer, Jr., R. A., superintendent, Auburn City Railway Com
pany, Auburn, N . Y. 

W eed, H. I., attorney, Citizens' Traction Company, Oshkosh, 
Wis. 

Gillingham, Jr., W. J., signal engineer, Illinois Central Railroad 
Company, Chicago. 

Berry, Kav., electrician, Henderson Street Railway Company, 
Henderson, Ky. 

R eed, William L., secretary, Omaha, Council Bluffs & Suburban 
Railway Company, Council Bluffs, Ia. 

T ownsend, George, president, Omaha, Council Bluffs & Subur
ban Railway Company, Council Bluffs. 

Poor, F. A., foreman signals, Illinois Central Railroad Com
pany, Chicago. 

Barvion, A. M. , general manager, Home Electric Light & 
Power Company, Elkhart, Ind. 

Hart, H. D., director, St. Charles Street Railroad Company, 
New Orleans, La. 

Kilmer, F. D., Santa Fe Railway Company, Oak Park, Ill. 
Hourigan, John, auditor, Albany Railway Company, Albany, . 

N. Y. 
Harry, C. L., manager, Kokomo City Street Railway Company, 

Kokomo, Ind. 
Evarts, Charles 0., treasurer, Kansas City & Leavenworth 

Railway Company, L eavenworth, Kan. 
Kimberley, D. H., president, Kansas City & Leavenworth Rail

way Company, Leavenworth , Kan, 
H enry, F. R., secretary and treasurer, Missouri Railroad Com

pany, St. Louis, Mo. 

Press Representatives at the Convention 
Baum gartner, E. H., "Railway Age," Chicago. 
Beatti e, T. S., " Municipal Railway and Record," New York. 
Bennett , J. B., STREET RAILWAY JouRNAL, New York. 
Church, J. V. S., "Electrical World and Engineer," Chicago. 
Clarke, Charles S., '·W estcrn Electrician," Chicago. 
Collins, L eslie , "Western Electrician," Chicago. 
Colvert, F. E., "Electrical Review," Chicago. 
Crossman, T. E., " Official Stenographer,'' N ew York. 
Drury, F. H., "Chicago Street Railway M en's Journal,'' Chi-

cago. 
Fairchild, C. B., "Street Railway Review," Chicago. 
Fairchild, Jr., C. B., "Street Railway Review," Chicago. 
Foote, Allen R., The Other Side Publishing Company, Chicago. 
Forbrich, Charles W., "Western Electrician," Chicago. 
Forbrich, W. F., "Western Electrician," Chicago. 
Goddard, Stephen H., "Electrical Review," New York. 
Higgins, Edward E., STREET RAILWAY JOURNAL, New York. 
Kenfield, F. S. , "Street Railway Review," Chicago. 
Kenfield, H. J., "Street Railway Review," Chicago. 
Martin, T. C., "Electrical World and Engineer," New York. 
Mc.Mahan, C. S., STREET RAILWAY JOURNAL, Chicago. 
Metcalfe, George R., "Street Railway Review," Chicago. 
Reynolds, John N., "Railroad Gazette," Chicago. 
Royse, Daniel, "Street Railway Review," Chicago. 
Semenza, Guido, STREET RAILWAY JOURNAL, Milan, Italy. 
Smith, W. R. C., "American Electrician," Chicago. 
Wakeman, J. H., "Electrical World and Engineer," New York_ 
Whitney, Clarence W .. "Western Electrician," Chicago. 
Wilcox, A. M., "Tramway and Railway World," London. 
Wilson, Hugh M., "Railway Age," Chicago. 
Windsor, H. H., "Street Railway Review," Chicago. 
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EXHIBITS AT THE CONVENTION 

THE BUDA FOUNDRY & MANUFACTURING COM
PANY, of Chicago, showed some of the well known Paulus drills 
and a special rapid running small drill for putting in rail bonds. 
The company's foreign business, in the hands of Laing, Wharton 
& Down, of London, has increased to large proportions, one 
foreign city alone having ordered within the past few months 500 
drills. The exhibit was in charge of John McKinnon. 

THE GREEN ENGINEERING COMPANY, of Chicago, 
was represented by P. Albert Poppenhusen. This company has 
recently secured several of the largest orders ever placed for travel
ing grates. The company represents the Edgemoor Iron Com
pany, Goubert Manufacturing Company, Monarch Manufacturing 
Company and Broomell, Schmidt & Company. 

THE CHISHOLM & MOORE MANUFACTURING COM
PANY, of Cleveland, was represented by Col. W. E. Ludlow, 
manager of its American rail joint department, who has for the 
last twenty years been studying the needs of the track department 
of railways. The company states that with the completion of its 
malleable plant it is prepared to make about 10,000 joints per 

plant. One of the newest things it has brought out is a rail-brac
ing tie-plate, which is proving popular. It also exhibited samples 
from its twenty-one sizes of differential hoists, in capacities from 
½-ton to 20 tons and operated by compressed air, electricity, steam 
0r hand power. Its souvenir was a track gage of Pennsylvania 
Railroad standard, which will be sent to anyone requesting same. 
The gage shows that with Fahrenheit thermometer readings of 
80 degs. or over, the rail ends should butt tightly together; from 
60 degs. to 80 degs., they should be 1/16 in. apart; from 40 degs. to 
60 degs., 1/s in. apart; from 20 degs. to 40 degs., 3/16 in. apart, and 
from zero to 20 degs., ¼ in. apart. 

A. L. IDE & SONS, of Springfield, Ill., were represented by 
their genial Chicago agent, Enos Bookwalter. 

THE PAIGE IRON WORKS, of Chicago, exhibited blue 
prints and photographs of their special track work, crossings, 
curves, switches, stands, etc. The company's output is distributed 
all over the city of Chicago and can be found on the Calumet, the 
Chicago City, North & West Chicago, South Chicago City, and 
the Chicago Electric Traction Company's lines. The company's 

GENERAL VIEW OF EXHIHITION HALL 

month, and therefore makes the following proposition to those 
who will want to commence laying track early next spring. It 
will close contracts for what joints will be wanted in the spring, 
and give the benefit of prices in force at time contract. is made, 
purchaser to pay for same within thirty days of date of shipment, 
and shipments to be made at such time as purchaser may desig
nate, but not later than May 1, 1900. A section of rail, 3 ft. in 
length, showing drilling, must be furnish ed within thirty days of 
date of contract. The company will at once make a joint and fit 
to rail and return for acceptance, and will guarantee that all others 
shall be same as sample. The joints on exhibition were samples 
of those furnished to different cities as follows: Chester, Pa.; 
Cincinnati, three sizes; Wilmington, D el.; Louisville, Ky.; Mobile, 
Kansas City and Detroit. There was also shown one of the latest 
types of joint on an 80-lb. T-rail, which, in order to test the ma
terial, had been driven on with forty blows of a 20-lb. sledge. 
Among the company's latest orders are 10,000 joints for the Chi
cago Union Traction Company, and 7500 for the Calumet Electric 
Railway in Chicago. The company is open for new ideas in track 
material and is prepared to manufacture same in its immense new 

shops are running to their full est capacity, supplying orders not 
only for the roads m entioned but for others in almost every State 
in the Union. The exhibit was in charge of E. S. Nethercut, chief 
engineer. Other representatives present were J. M. Spackman, 
secretary; George Lowe, superintendent; T. H. Lovejoy, assistant 
superintendent. 

C. F. ORR & COMPANY, of Chicago, exhibited some hand
some uniforms for street railway conductors and motormen. C. F. 
Orr, owner of the business, reports that his trade with street rail
way companies all over the country is increasing at a rapid rate. 
He has recently booked orders from several Southern roads. 

THE ATLAS RAILWAY SUPPLY COMPANY, of Chicago, 
had one of the handsomest booths at the exposition. A dainty 
maid served boullion and crackers and each lady visitor was pre
sented an American beauty rose. Each gentleman caller went 
away with a carnation in his coat lapel. The company exhibited 
the A tlas rail joint, of which 275,000 are in use; also, "Cartime Sur
facer," which is not a paint in the ordinary sense of the word, as it 
is a combination of materials which is not affected by ammonia. 
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carbonic, sulphurous or other gases, salt water, smoke or acids. It 
will not crack, peel off nor blister, and will last three times as long 
as white lead or mineral paint. It expands and contracts with the 
heat and cold on iron or tin roofs and will not scale off or become 
loose. These compositions have been in use on many of the lead
ing railroads for the past nine years. 

K. M'LENNAN & COMPANY, of Chicago, sole manufactur
ers of Gale's commutator compound, were represented by W. J. 
Isaacs, the manager of the company. This company's exhibit con
sisted of Gale's commutator compound. One of the features of 
the booth was a large bulletin \board, on which were attached 
several hundred extracts from testimonials, and at the side of the 
board two original testimonials were displayed. Judging from the 
number of samples of compound which this company gave om at 
its exhibit, its compound is a necessity to the users of dynamos 
and motors. A neat souvenir was distributed in the way of a 
" Mauser" cartridge knife, which was much sought. 

THE MANVILLE COVERING COMPANY, of Chicago, 
Western representatives of the H. W. Johns Manufacturing Com
pany, had an attractive exhibit, showing a very complete line of 
molded mica overhead insulation, electric car heaters, vulcabeston 
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parts for street car motors and controllers. A special feature 
of this exhibit was the "N oark" fuse, it does not arc, but is an 
ideal protective against overload or short circuit , and a safe, 
accurate and correct motor protection. H. A. Reeves , who is 
manager of the electrical department of the Manville Covering 
Company, has had charge of the same department of the H. W. 
Johns Manufacturing Company since 1891, during which time he 
has succeeded in handling some large contracts for the latter con
cern. Six representatives of the H. W. Johns Manufacturing 
Company were also in attendance. 

THE DIXON CRUCIBLE COMPANY, of Jersey City, N. J., 
was represented by Sam Mayer and Dudley Johnson, the com
pany's Chicago representatives, and A. L. Harris, E. A. St. John 
and William Allen. The souvenirs of this company were large 
Uncle Sam pencils-also a thick pencil which, when once placed in 
the buttonhole, could not be detached without a deal of study, 
also souvenirs of plumbago medals made of the same graphite as 
used in Dixon's world renowned pencils. The Dixon booth soon 
became the headquarters of many of the old-timers, who thought 
they knew a good thing when they saw it. Large orders were 
booked for Dixon's graphited wood grease for use on electric rail
way car gears, and which was claimed to be something new and 

something better than ever before offered railway companies. Its 
advantages were said to be that it prevents noisy gears, keeps the 
gears and bearings constantly lubricated, prevents all drippings 
from gear cases and lasts longer and is more economical than any 
other lubricant. 

THE LESCHEN-MACOMBER-WHYTE COMPANY, of 
Chicago, was represented by F. B. Macomber, George S. 
Whyte and E. E. Robirds. The exhibit consisted of gal
vanized steel strand, galvanized curtain cord, galvanized tele
phone wire, rubber insulated wires and cables, weather-proof 
feeder wires, magnet wire, "Century" tape, "Beacon" bearing 
metal, overhead line material, and the Standard head light. A 
nry neat paper cutter was distributed as a souvenir. While the 
principal business of the Leschen-Macomber-Whyte Company is 
wire rope, its trade in the street railway direction is rapidly increas
ing and is now reaching large proportions. 

THE MEAKER MANUFACTURING COMPANY, of North 
Chicago, was represented at the Chicago convention by J. W. 
and G. L. Meaker. The exhibit consisted of the Meaker regis
ters, every detail of which is so thoroughly familiar to street rail
way men that any attempt at description would be superfluous. 
The company's handsome new catalogue which was given out, ex
plained the register to the few who were so far behind the times 
as to be ignorant concerning it. 

THE CHAPMAN VALVE MANUFACTURING COM
PANY, of Indian Orchard, Mass., had a booth in charge of E.W. 
Buss, Western manager, where was displayed a line of valves for 
steam, water, gas, oil and ammonia, ranging in pressure from 
50 lbs. to 250 lbs. 

J. R. M'CARDELL & COMPANY, of Trenton, N. J., showed 
their tower wagon, of which over 400 are in use, although the 
company's first patents were issued in 1895. This wagon is in ser-. 
vice in every country where there are electric railways, and over 
forty have been shipped to Europe during the present year. The 
wagon can be operated easily by one man, and can be changed to 
any position in one-quarter of the time required by collapsible 
wagons. It embodies certain principles of construction that ren
der it impossible that it ever should become loose-jointed or dan
gerous. The wagon is built on honor with an eye solely to its 
utility and durability. 

THE CUTTER ELECTRICAL & MANUFACTURING 
COMPANY, New York, in connection with McGill, Pomeroy 
& Company, the company's Western agents, showed its new type 
of circuit breaker. Old standard types were not exhibited since 
they are too well known to street railway men to need it. V. C. 
Gilpin, in charge, stated that he will be pleased to set up this new 
type of circuit breaker anywhere and without charge until 
thoroughly tested. It has been designed to meet the severest con
ditions incident upon the transmission of power, and combines 
with ease of operation and high current carrying efficiency, 
promptness and certainty of action. The main switch contact is 
made by a "laminated wedge," involving a new feature in switch 
construction and producing a switch which combines high carry
ing capacity with small size. During the opening of the main 
switch it is amply protected by a shunt switch, whose circuit is not 
only of low resistance, but non-inductive as well, thus altogether 
obviating the possibility of arcing at the main contacts. The final 
break is made on carbon. 

THE MURPHY FURNACE COMPANY, Detroit, Mich., 
had its interests cared for by W. G. Amos, Chicago agent, who is 
well known to Western steam users. 

EUGENE MUNSELL & COMPANY and THE MICA IN
SULATOR COMPANY, of New York, Chicago and London, 
occupied space No. 11, 200 sq. ft. The booth was very tastefully 
gotten up, dark rich blue material paneled in gilt, being used as 
the background, giving a very rich effect. The companies' space, 
being fitted up with easy chairs and a handsome rug, somewhat 
resembled a richly furnished parlor. The Mica Insulator Com
pany's exhibit consisted of "micanite" plate, flexible plate, cloth, 
paper, M. I. C. compound, "empire" cloth and paper, "micanite" 
tubes and troughs, and various forms of insulation, of which this 
company makes a specialty. Eugene Munsell & Company's ex
hibit consisted of " mica" in the sheet, and a variety of sizes. 
Both the India and amber qualities were shown, also mica as it 
comes from the mines, and mica segments. Directly over the 
desk, suspended from the sign, was a large rare specimen of India 
mica, measuring 14 ins. x 36 ins., probably one of the largest 
sheets ever mined. This is such a rare specimen that there are 
probably less than 3 lbs. or 4 lbs. of mica of these dimensions in 
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the United States. The souvenir distributed was a very neat card
case, and it was highly appreciated by the delegates in attendance. 
The exhibit was in charge of Charles E. Coleman, W es tern man
ager, assisted by Howard M. Frantz. 

WILLIAM WHARTON, JR. , & COMPANY, Inc. , of Phila
delphia, Pa., exhibited their standard manganese steel special 
track work, among which was the Nichols protected heel tongue 
The Wharton unbroken main line switch, although well known, 
was examined by many. There were shown several novelties in 
track work, among which was the Nichol s protected heel tongue 
switch, which prevents entirely the throwing of the tongue be
tween wheels and the kicking of the tongue. A steam and street 
railway crossing, in which the steam rail was made entirely of 

NWITHOUI 

EXHIBIT OF THE IRONSIDES CO. 

EXHIBIT OF THE INTERNATIONAL REGISTER CO. 

manganese steel, combining the running rail, guard rail, filler and 
third-rail, all in one piece, proved of interest to those who had 
had trouble with other steam railroad crossings in their tracks. 
A steam and street railroad crossing frog wi th manganese steel 
center for paved streets was shown and highly commended by 
track engineers. An example of its particular adaptation was 
shown by a large plan of a very intricate track layout in front of 
the new South Boston station in the city of Boston, in which a 
great mass of special work is crossed by a steam track. This lay
out, by the way, will be one of the, if not the most, important lay
out in Boston. Samples of T-rail, frogs and switches, cast entirely 
out of manganese steel, showed what strides had been made in 
handling this remarkable metal, which combines extreme hardness 
with great toughness. A double spring frog, long radius switch, 
complicated curving pieces and photographs of work rr.ade by the 
Wharton Company were further objects of the exhibit. The rep
resentatives present were F. P Howe, first vice-president; Vic
tor Angerer, second vice-president, Philadelphia; A. S. Partridge, 
St. Louis representative , and J. C. Robinson, of Harrington, Rob
inson & Company, agents in Boston. 

THE AMERICAN MASON SAFETY TREAD COM 
P ANY, of Boston, was represented by Herman Pfeffer, its Chi
cago agent, and Fletcher Randall, Cleveland agent, who showed 
the Mason unwearable non-slipping treads for street cars. Th ese 
treads are adapted for both open and closed cars. They may also 
be applied to wood, iron , marble or granite stairs, to hydrant and 
manhole covers, coal hole covers and for similar uses. The tread 
is now in use on the Cleveland Electric Railway, the steps of the 
Boston Subway, the Brooklyn Bridge, the Chicago Elevated Rail
way and in many other important places. 

ADAM COOK'S SONS, of New York, made an exhibit 
through their Western agents, Winne & Kellogg, of Chicago 
The display included a variety of lubricating oils of the "Albany" 

EXHIBIT OF THE BARNEY & SMITH CAR CO. 

EXHIBIT OF HEYWOOD BROS. & WAKEFIELD CO. 

brand, and greases, and compression and spindle grease cups of 
various sizes and for various purposes. 

OWING to large increase of its business, the Springfield 
Manufacturing Company, of Bridgeport, Conn., manufacturer of 
car wheel and tool grinders, was unable to prepare for exhibit 
either a car wheel grinder or tool grinder. This company manu
factures, in addition to the car wheel grinder exhibited at B uffalo 
and Boston, a machine using an 18 ins. x r½ ins. emery wheel , 
also two different styles of single end grinders specially adapted 
for the smaller systems. The company was represented by its 
general manager, George 'N. Jackman. 

THE FALK COMPANY, of Milwaukee, Wis. , showed nu
merous large and very handsome photographs, some of which 
represented track, overhead and power-house construction of the 
Oshkosh & Neenah (Wis) road, owned by the Citizens Traction 
Company, of Oshkosh, Wis. All of this work was built by the 
Falk Company under the superintendence of W. F. Carr, chief 
West Chicago Street Railway. Other pictures represented the 
engineer of the Falk Company, and recently chief engineer of the 
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construction of the Metropolitan Street Railway at Kansas City, 
Mo., illustrating particularly track construction and showing track 
laid in concrete beam without ties, which was described by Mr. 
Butts, chief engineer of the Metropolitan Street Railway Com
pany, of Kansas City, in his paper read before the association. 
Other pictures showed some of the novel features of cast welding 
on the Third Avenue line, New York City, where the cars are run 
continuously, and special clamps were devised in this case so that 
the work could be carried on without interruption to traffic. An
other of the series of large pictures was of gears and pinions 
manufactured by the Falk Company. This picture showed one 
of their large shipments to Cairo Tramways Company, Cairo, 
Egypt, which practically illustrated the wide extent of the business 
of the Falk Company. The company was represented by Gen. 
Otto H. Falk, Herman W. Falk, President, E. A. Wurster, Secre
tary and Treasurer, Clement C. Smith, Vice-President, Charles L. 
Jones, Assistant Secretary, J acob Wendell and R. L. McD uffie, 
Eastern representatives of the company. 

THE DEARBORN DRUG & CHEMICAL WORKS, 'with 
general offices and laboratories in Chicago, had a very elaborate 
booth decorated in red and green, with trimmings of r ed and 
green, and an abundance of flags. This company of ch emists, or
ganized some fourteen years ago, has built up a very extensive 
business in the treatment of boiler feed waters as per analysis, 
going into the subj ect most thoroughly and scientifically. In fact, 

formation, caused by different waters, and many samples of pipe, 
boiler tubes and braces, showing the different effects of pitting, 
caused by many waters charged heavily with sodium and potas
sium salts. Other specimens were shown illustrating the effect 
of some of the "cure all" boiler compounds, which are usually 
made from caustic soda, and while they reduce some scale forma
tion, the deleterious after effect on the steam plant (such as pitting 
and corrosion) is a great deal worse than the apparent good effect 
obtained from removing some scale. This company has main
tained for years that vegetable extracts only should be employed 
as feed water treatment; that they do the work perfectly in the 
boiler and act as a preservative to the entire system. The com
pany gave as souvenirs a very handsome pocket spirit-level, and 
delighted the hearts of the ladies by presenting to each a bottle 
of very fine perfume, a product of its own laboratories. There 
were in attendance at the exhibit of this company Robert F. Carr, 
vice-president and general manager; Charles M. Eddy, secretary 
and treasurer; William B. McVicker, Eastern manager; T. J. Mc
Master, G. W. Spear and A. Ruffner, of the Chicago office. The 
company now has branch offices in Detroit, St. Louis, St. Paul, 
Denver, San Francisco and Los Angeles. 

THE BARNEY & SMITH CAR COMPANY, of Dayton, 
Ohio, _showed three trucks. Its maximum traction, double subur
ban and single truck. These trucks are too well known to the 
trade to require any description or explanation. A. M. Kittredge, 

superintendent; H. M. Esterbrook and 
H. T esseyman were in attendance. 

T H E CENTRAL ELECTRIC 
COMPANY, of Chicago, had a very 
handsom e booth decorated in yellow 
and black, and with a number of steel 
trolley poles spanning the doorway. 
M. M. Wood was in charge. There was 
exhibited a display board made up of 
overhead material, car fixtures, etc., 
elegantly polished. These were mostly 
of the well known Wood type, manu
fac tured by the Central Union Brass 
Company. A brass cannon, a yoke of 
brass oxen, and a brass street car at
tracted no small attention. The com
pany's souvenir was a neat brass paper 
cutter. The following gentlemen were 
also present: George A. McKinlock, 
president; Charles Brown, secretary, 
and C. W. Cobb. 

EXHIBIT OF AMERICAN STEEL & WIRE CO. 

THE GARTON-DANIELS ELEC
TRIC CO MPANY, of Keokuk, Ia., 
was r epresented by J. V. E. Titus. Its 
booth contained a panel mounted with 
.Garton station type arresters of differ
ent styles of finish, and connected with 
a 500-volt circuit. By the aid of a static 
machine the operation of the arresters 
was shown in a very satisfactory man
ner. They interrupt a short circuit so 
quickly that the ammeter shows little 
or no deflection. On a table was dis
played a full line of pole, station and 

it has developed the boiler compound business so that it is recog
nized to-day by the most practical engineers as a subject on which 
considerable economy can be obtained in the operation of the 
steam plant. All such analyses of waters are made free of charge 
and reported to the steam user with information as to the treat
ment required to prevent scale formation, and to overcome inter
nal corrosive action, pitting, etc. These preparations are blended 
and prepared to meet the requirements of each case. These 
methods cannot help but appeal to the operator. These people 
are also in the refining and lubricating business, and their labora
tory equipment for the r efining and proper blending of lub ·icating 
oils , and the retesting of same, is probably the most thorough of 
any in existence. In the marketing of oils, this company, in the 
first place, gets the proper oil for the conditions of the steam plant, 
the first requisite being the highest quality and afterwards the 
price per gallon. Many of the largest steam plants in the United 
States are buying their oils of the Dearborn Company through 
its laboratory inspection, and the saving made in quantity required 
to give thorough lubrication has been something remarkable. 
When the proper oils are once introduced, every shipment is ab
solutely uniform on account of the double check testing system 
they employ. The company exhibited a very complete line of 
lubricating oils and greases, that are used especially by the street 
railway companies now running high pressure plants. Also to be 
seen in this booth were a great many interesting samples of scale 

car arresters as well as samples of 500-amp. and 800-amp. kicking 
coils of which this company makes a specialty. Two samples 
were' also shown of the Automotoneer, an invention of George W. 
Knox, electrical engineer of the Chicago City Railway Company. 
This device prevents too rapid starting of electric cars and at
tracted much attention. A more complete description will be 
given in these columns later. 

THE EXHIBIT of the American Steel & Wire Company was 
a composite of all the different products of the company applicable 
to street railway interests. High above the booth swung a mam
moth "Crown" rail bond, which was illuminated with more than 
a hundred incandescent bulbs, and at night was one of the most 
brilliant features of the exhibit. The words "crown bonds" were 
brought out with numerous electric lights. Crown bonds, indeed, 
in innumerable shapes and sizes, crown bonds, straight and 
twisted at every known curve and angle, were the "piece de re
sistance" of the American Steel & Wire Company's exhibit. 
These bonds, however, were supplemented on every side of the 
exhibit with devices calculated to interest every department of 
street railway maintenance and operation; trolley wires, round 
and odd-shaped, feeder wires and cables, steel armored cables, l~ad 
encased cables submarine cables, magnet wires, every form of m
sulated wire ~ire ropes, rheostat cables, car truck springs, etc. 
These again: were re-enforced by voluminous representation of 
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guy wires and span wires, both plain and twisted, also with huge 
model of the "high grade W. & M," double galvanized telephone 
and telegraph wires in "extra BB," "B B" and steel grates. An
other feature was the exhibit of woven wire right-of-way fence. 
A panel of the company's celebrated "American" style of fencing 
was shown erected on the posts with stretcher attached and in 
operation. This company makes a specialty of railway fence build
ing and has now contracts covering the erection of several thou
sand miles of right-of-way fencing in different parts of the coun
try. It stands ready to demonstrate its ability to furnish all labor 
and material and turn over to the railway companies a better fence, 
and for less money, than the railway companies could secure in 
any other manner. Souvenirs in the form of sol id leather memo
randum and pocket-books were judiciously distributed. E. J. 
Pietzcker was in charge of the exhibit for the electrical department 
and George P. Rider was in charge of the fence exhibit. 

H. P. CAMERON, Syracuse, N. Y., showed G. E.-800 commu
ta tors, and samples of his different styles for all kinds of street 
railway service. These commutators are made from the best drop 
forged Billings & Spencer segments, insulated with amber mica 
and turned to standard size. Perfect fit is guaranteed in every 
instance. He keeps a large stock made up and can ship any num
ber promptly. Some large orders have recently been received. 

THE MILLER KNOBLOCK COMPANY, of South Bend, 
Ind. , was represented by its manager, A. W. Morrell. Its exhibit 
was a very fin e line of assembled commutators for all standard 

Major discovered it in 1876 and put it on the market; it has had 
an increasing sale ever since. The other is an economincal ar
rangement for water-coolers. It is a receptacle that can be used 
in any water-cooler. ·with it in the cooler, the ice melts only haII 
as fast and keeps the water at the temperature of cold spring 
water. It is now used by a number of prominent firms who ap
prove of it and recommend it hi ghly. Their testimonials state 
that the receptacle does everythin g Mr. Major represents it to do. 
The superintendent of one of the largest of Edison's electric plants 
in New York City stated to Mr. Major that since the receptacle 
has been used, not one man in the engine or boiler room has suf
fered from the effect s of ice water. It also accomplishes a great 
savin g in ice. 

THE W. T. VAN DORN COMPANY, of Chicago, showed 
eleven patterns of couplers for cable, electric and elevated roads. 
Full-sized couplings for all these classes were shown in detail. 
Also two sizes of Mr. Van Dorn's well known ball joint. Two 
small cars fitted with Van D orn's No. 5 complete with ball joint, 
made up the remainder of the exhibit. Visitors at this booth 
without exception pronounced the Van Dorn coupler perfect. 

TH E STAR BRASS WORKS, of Kalamazoo, Mich., had a 
neat booth in charge of Walter C. McKinlock. This company's 
trolley wheel, which has been on the market not quite two years, 
is running on thomands of cars. Some of the points of superior
ity claimed for it are as follows: It will run in sleet longer than 
any other, is self-oiling and therefore saves bushings, will run 

EXHIBIT OF GOLD'S ELECTRIC HEATERS EXHIBIT OF THE STANDARD PAINT CO. EXHIBIT OF THE SAFETY INSULATED WIRE 
& CABLE CO. 

street railway motors. I ts recently improved process for assem
bling commutators puts it well to the front on this class of work. 
A constantly increasing business has made it necessary to double 
the capacity of the company's shops. This exhibit elicited uni
versal praise from street railway men. The company was also 
represen ted by A. M. Knoblock. 

McGILL, POMEROY & COMPANY, of Chicago, were pres
ent in the persons of Mr. McGill, J. vV. Porter and E. R. Mason. 
They showed samples of trolley poles, harps, wheels, rawhide 
pinions, and in connection with the Ohio Brass Compan~, a com
plete line of electric street railway supplies- "from the wire to the 
ties." In addition to thei r own line of supplies, they represent the 
fo llowing: The Ohio Brass Company, Mansfield, Ohio; the 
Forest Ci ty Electric Company, Cleveland, Ohio; the Cutter Com
pany, Philadelphia, P a.; the O rient Electric Company, Youngs
town, Ohio. 

THE CREAGHEAD ENGI NEERI NG COMPANY, of Cin
cinnati, made its usual large exhibit of fl exibl e brackets, overhead 
line material, iron and wood pole fittings , rail bonds, etc. One 
particularly at tractive feature of this exhibit was an extra heavy 
double bracket for center pole construction, which was recently 
supplied for the rebuilding of the overhead work on the New 
Orleans & Carrollton Railway at New Orleans, La. A number of 
large photographs showing the company's material in use on 
roads in different parts of the world, completed this attractive ex
hibit, which was in charge of its superintendent, G. R. Scrugham. 
A steel pocket rule was given as a souvenir. 

A. MAJOR, of New York, exhibited two useful and valuable 
articles. E>ne of these is Major's cement, which is known 
throughout the country a·nd extensively sold by druggists. Mr. 

smoother and last longer, is a good conductor and is not com
plicated, will not injure the overhead equipment, is made in the 
standard sizes, 4 ins. and 6 ins., and will fit any standard harp. 

THE GARL ELECTRIC COMPANY, of Akron, Ohio, rep
resented by l\L Garl, had on exhibition its street railway phones, 
which have been described in the JOURNAL in the past. The com
pany has just bought out a new portable pocket _phone which. the 
motorman may carry in his pocket. The transmitter and receiver 
are all fastened together in one piece, the receiver forming a cap 
over the transmitter. When needed, the cap is removed and the 
phone plugged in at the stations along the line. The phone com
plete weighs only a pound. The company also sh_owed house 
phones, and an ingenious fire and burglar alarm, which explodes 
a blank cartridge when disturbed by either fire or burglars. The 
cartridge serves the purpose not only of attracting the owner's 
attention, but of frightening the burglar as well. 

THE AMERICAN VITRIFIED CONDUIT COMPANY, of 
New York was disappointed by not recei\·ing the material in
tended for its exhibit in time for making the extensive display, as 
originally planned. The company showed a few samples of its 
self-centering single and multiple ducts in its standard types of 
conduits for street railway and lighting service. The company 
was represented by B. S. Barnard. 

CLIFT WISE, of Chicago, known to convention goers for the 
past fifteen years as one of Chicago's street railway contractors, 
was on hand as usual. 

THE NORTH AMERICAN RAILWAY CONSTRUCTION 
COMPANY, of Chicago, had its interests cared for by A. S. 
Littlefield, president; D. J. Evans, secretary, and E. M. Fry, gen
eral superintendent. This company has had an immense amount of 
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work on its hands this summer, amon g its cont racts being 2 5 miles 
in Indianapolis, the track work for the N orthwestern E levated in 
Chicago, and extensions of the Metropolitan Street Railway, of 
Kansas Ci ty, and the Chicago & Milwaukee Electri c R ailway. 

THE STAND ARD RAI LWAY SUPPLY CO MPAN Y, Chi
cago, was present in the person of its president and general man
ager , Garson Myers. T his company represents th e Chri stensen 
E ngineerin g Company, R. D. Nuttall Company, Albert & J . M. 
A nderson Mfg. Co., D u Puy & Company, and oth ers. 

P I ERCE & RI CHARDSON, of Chicago, the well k nown 
Western contractors , were represented by th e three gentlemen who 
comprise this firm : R ichard H. Pierce, R obert E. Ri chardson and 
Samuel G. N eiler. T his company acts stri ctly 
as consulting engin eer, not being interested in 
nor handlin g any manufactured products. 
Among the com pany's cl ients are Armour & 
Company, Salt Lake (Utah ) & Mercer R ail
road, and the Chicago City Rai lway. 

T H E COM P R ESSED AIR MOTOR CO M~ 
PA N Y, of Chicago, had a small booth fro m 
which it issutd its handsome new catalogue. 
Those of the company present were H enry D. 
Cooke, president ; Wi lliam E. Selleck , general 
manager ; Robert H ardie, engineer ; C. V. K as
son, h ead of sales department . This Company's 
compressed air system fo r operating street rail
way cars has often been discussed in the columns 
of the STREET R AILWAY J OURNAL. Air cars 
have been running in Chicago since May 30, 
1899, and have perfo rmed continuous and uni 
fo rmly sati sfactory service. O ne interestin g 
peculiarity about th is operation is that on th e 
fir st trip each night the run is made with air stored over from the 
previous run, and it is not unusual to at tach on e trailer, and some
times two trailers. 

THE SWARTS METAL R EFI NING CO M P AN Y, of Chi
cago, is a name well and favorab ly known to street ra ilway people 
throughout the entire country. T his company has built up an im
mense business in the handling of worn-out trolley wi re, sc rap 
windings, brass castings, etc., etc. T he company also furni shes a 
superior metal for motor bearin gs , wh ich is comin g into general 

EXHIBIT OF OHMER REGISTERS 

use on the best roads. T he company was represented by its presi
dent, S. Swarts. 

SA RGENT & LUNDY, of Chicago, known as engin eers for 
many of the largest steam plant in stallations in the West, were 
present in the persons of Frederick Sargent and A. D. L undy, 
neither of whom needs any introduction to street rai lway men of 
the presen t day. This company is retain ed as consulting engin eer fo r 
a large number of the railways now being constructed in th e W est. 

THE H E IN E SAFETY BOILER COMPANY, of St. Louis, 
was present in the person of its genial Chicago representa tive, 
J ames H. H arris, who has represented thi s firm in Chicago fo r 
nearly twelve years, during which time he has been one of the best 
known among steam supply men. 

NAUGLE, HOLCOMB & CO MPANY, of Chicago, the con
t ractors who built the Suburban R ail road in Chicago, and who are 
at present constructin g 250 miles of the Tennessee Central Rai l
way, much of whi ch is th rough th e roughes t part of the Ten nessee 
Mountain s, were represented at the convention by E. E. Naugle. 
T his company is the largest producer of ti es and poles in the West, 
and has an enviable reputation fo r experi ence and reliabili ty. 

TH E SPIRAL J OURNAL BEAR ING COMPANY, of St. 
Louis, exhibited wi th the Morris E lectric Company its new motor 
bearing, which consists of an tron shell lin ed with two dissimilar 
metals, brass and anti-friction, so placed that the journal has a 
continuous bearing on both metals. From this combination it is 
claimed that a greater mileage i ; obtainable than from either a 

M.WHARTON.Jrt 8c C~ Incorporate 
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EXHIB IT OF WM. WHARTON, JR. & CO. 

solid bronze or babbitted bearin g. The company g uarantees to 
replace without charge all spiral bearings removed fro m service 
on account of heating or breaking before wearin g out. L. P . 
D elano, president, represented th e company. 

THE CYLIN D O R AT'd A R AILWAY CO 1'11PAN Y showed a 
new attraction fo r parks, which consists of a revolving steel cylin
der 200 ft. long x 50 ft. in diameter , whi ch contains forty con
volutions of tracks, running around the inside of the shell. The 
cars, of which fo rty can be operated continuously, are held at th e 

EXHIBIT OF JOHNS ' ELECTRIC HEATERS 

bottom of the cylinder by the action of g ravity, b ut appea r to the 
passenger to be runn ing at great speed, due to th e revolution of 
the cylinder. The cylinder is fit ted wi th scenery, tunn els, bridges, 
etc. I t is believed that this new park att raction cannot fail to meet 
with very g reat success. Samuel Barnes, secretary and general 
manager, and Harry J . Armst rong were in charge. 

THE WESTER N ELECTRICAL SU PPLY COM PANY, 
which has rapidly buil t up the largest busin ess in the Southwest 
in the handlin g of street rai lway supplies, was represented by the 
manager of its street railway department, Charl es Scudder, Jr. 

TH E CE NT R AL U N IO N BRA SS COMPANY, of St. Louis , 
was represented by its manager, T . C. White. This company is 
bringing out an extensive line of overhead material and making 
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a special drive for street railway business. Mr. White reports that 
his factory is very busy and that the company's new material is 
meeting with much favor from street railway companies. 

A. C. BECKEN, of Chicago, exhibited a case of Paillard non
magnetic watches, which, it is claimed, are absolutely uninfluenced 
by magnetic action. These watches are handsome and durable 
and accurate time-keepers. 

THE SIEGRIST LUBRICATOR COMPANY, of St. Louis, 
had its booth enlivened by one of the best "coon" orchestras in 
town, whose good music and singing attracted and entertained a 
continuous crowd. The company's booth was a handsome one, 
decorated in purple. There were exhibited automatic oil cups and 
automatic sight feed lubricators, also a double automatic lubricator 
which has the advantage of two passages for the feeding oil, re
moving in a large m easure the dan ger of stoppage on acco unt of 
an obstruction in the oil passages; also the company's standard 

bought all the old companies in the business, now controls all 
the curtain fixtures made. Those of the firm present were W. H. 
Forsyth, G. H. Forsyth, F. C. Kenly and A. L. Whipple. 

THE HANNA SOLID OIL COMPANY, of Chicago, al
though a new company in the field, is becoming well known 
through its manager, J. W. Hanna, who was often seen at the Con
vention Hall. 

HEYWOOD BROS. & WAKEFIELD COMPANY, of 
Wakefield, Mass., made a very good exhibit of car seats of the 
Wheeler, Bushnell and Henry patterns. The special feature of the 
display was the "walk-over" seat, which was shown in leather, 
rattan and plush fini sh. The claims made for this seat are its sim
ple mechanism and its neat appearance. The seat department of 
the exhibit was in charge of Bertram Berry, of New York, and 
James Hitchcock, of Chicago. The company also showed a new 
time r ecorder for use in car shops or factories of any kind where 

EXHIBIT OF THE GENERAL ELECTRIC CO. 

automatic oiling table. The company's manager, J. N. Edelin, 
was present with a constant supply of good cheer for his friends. 

THE ALLEN & MORRISON BRAKE SHOE & MANU
FACTURING CO MP ANY, of Chicago, showed its composite 
brake shoe, which was brought out some two years ago, and which 
is already well known to the trade. This shoe is in service on a 
great many lines and giving excellent satisfaction. A. M. Allen, 
J. H. Miller, F. R. Spear and F . D. Freeman, of the company, 
were present. 

THE AMERICAN BRAKE SHO E COMPANY, of Chicago, 
illustrated the construction of its " Diamond S" brake shoe with 
sectional broken and complete shoes. The " Diamond S" is in 
service on a large proportion of the cars, both steam and electric, 
throughout this country. Representatives of the company were 
F. W. Sargent, W. D. Sargent, George H. Sargent, A. T. Herr, 
H. H. Haskell, J. W. Gardner, Arthur Gemunder, G. C. Isbester. 
The Sargent Company, of Chicago, displayed in this booth a num
ber of steel castings. This company has for years furnished for 
street railways everything in the line of steel castings. 

THE CURTAIN SUPPLY COMPANY, of Chicago, displayed 
all kinds of curtain fixtures, in a full-sized car model. The com
pany will soon issue its new catalogue. This company, which 

a large number of workmen are employed. Those interested were 
supplied with a handsome catalogue and samples of the records 
made by the recorder. This part of the exhibit was in charge of 
R. E. Kimball, of Chicago. 

THE DIAMOND STATE STEEL COMPANY, of Wilming
ton, Del., made an interesting exhibit of some of its track special
ties, among which may be mentioned the Churchill girder and 
T-rail joints, the Diamond spike, the Diamond crescent spike, the 
Diamond tie-plate and the automatic rail joint spring. The 
Churchill girder rail joint was shown in full and also in cut sec
tions, exhibiting the perfect union of parts and the wedged under
bea1 ing, preventin g any movement of the rail ends and thereby 
eliminating wear. Blocks of wood illustrating the cutting of wood 
fiber by the Diamond spike, as compared with the ordinary 
pressed and even rolled point spikes, presented a striking con
trast which attracted considerable attention. The automatic rail 
joint spring, which has already proven its effectiveness in steam 
railway practice, is claimed to add largely to the strength of chan
nel as well as T-rail joints, and are invaluable in crossings where 
bolts tend to loosen and break. The Diamond tie-plate is a modi
fication of the well known Servfs type with longitudinal under 
flanges and projecting fluted web to shield the flange ways from 
water dripping from the rail. The company was represented by 
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W. S. Boughton, treasurer, formerly with Lorain Steel Com
pany, and Benjamin Reece, engineer. 

THE INTERNATIONAL REGISTER COMPANY of Chi
cago, made a very handsome exhibit of its well known ~achines. 
The company was represented by A. H. Woodward, president; 
W. H. Brown, secretary; A. H. Place, W. J. Volkins, vice-presi
dents; A. H. Englund, of Philadelphia, and Charles N. Wood, of 
Boston. The features of the exhibit were the standard single 
register, with aluminum face, designed for one class of fares, and 
the double register for any two kinds of fares, such as ti ckets and 
cash, transfers and cash, five-cent and ten-cent fares or any other 
two classes as may be required. Any of these registers may be 
fitted with any style of pulls, cord or rod, and for any type of open 
or 'closed car. The double registers are fitt ed with two bells of 
different tones. Some of the registers shown were mad e with the 
aluminum face, others with black face. The exhibit included a 
full line of register fittings for both rod and cord, sm:h as handles, 
pulleys, brack~ts, rods, etc. There was a great demand for the 
company's small portal scale souvenir, which was one of the most 
practical souvenirs at the convention. 

THE OHIO BRASS COMPANY, of Mansfield, Ohio, made 
a very handsome exhibit, which was well arranged and was very 
comprehensive. The company was ably represented by three men 
from the Mansfield office, and one from the New York office. 
These were C. K. King, secretary; A. L. Wilkinson and G. A. 
Mead, of Mansfield, and R A. Byrns, of New York. The ar-

EXHIBIT OF THE FALK CO. 

rangement of the display was well calculated to show off the ma
terial to good effect. Surrounding the sp£ce were placed both 
wood and iron poles, equipped with two styles of iron brackets. 
The brackets included the company's well known flexible 
brackets and these were fitted with hangers of the various typ~s 
required in actual service. One pole was equipped with a flexibl e 
bracket on which the suspension yoke was fitted for supporting 
two parallel trolley wires. A full line of clamps and ears for 
figure 8 wire were shown, including a greater variety than ever be
fore exhibited by the company. The insulating material used in 
the entire exhibit was of ,the Ohio Brass Company's well known 
standard type known as "Dirigo." Mention should be made of the 
very fine sample board which formed the background of the ex
hibit, made up of a well arranged display of small line ma
terial in a great variety of styles. A full line of feed-wire 
fittings was also shown. The entire central part of the com 
pany's space was taken up by a pyramid of steps, on which 
all small parts were displayed in great profusion. Besides this 
elaborate exhibit of line material the company also showed a 
variety of other supplies, such as headlights, ratchet brake han
dles, bell-metal motor bearings, track brushes and brush holders, 
the Monarch track scraper, gongs, bonding caps of steel and 
copper, etc., etc. 

THE WATSON-STILLMAN COMPANY, of New York, had 
a practical exhibit which included a motor lift for pit work with 
~ capacity of 3000 lbs.; hydraulic rail punches, suited for punch
mg a _hole I in. in diameter in 1-in. iron; swivel jacks of 7 tons 
a~d IO tons capacity; hydraulic T-rail bender, and a hydraulic 
girder rail bender. 

THE GENERAL ELECTRIC COMPANY was in full force 
with a large delegation from its various offices and factories. The 
delegates who attended were S. D. Greene, S. Trawick, George 
Rosenthal, E. D. Mullin, T . P. Bailey, R. H. Beach, F. W. Will
cox, F. E. Case, F. H. Strieby, A. H. Armstrong, W. F. Hayes, 
B. E. Sunny, F. Barbour, W. J. Ferris, E. D. Priest, J. J. lVf.il-
honey, F. M. Kimball, R. A. Swain, George J. Cadwell, J. W . 
Johnson, W. B. Potter, F. N. Boyer, J. G. Barry, J. W. Buell , 
J. H. Livsey, H. R. Bishop, Jr. ; George Breed, R. E. Moore, W . 
G. Carey, T. Ferris, Ward S. Arnold. The exhibit comprised two 
GE-55's mounted on a truck, which are to be used as an equip
ment for the Northwestern Elevated Railway. These motors are 
of 150-h.p. capacity. In addition, there were two GE-ma's 
equipped with the B-13 controller and electric brakes. The mo~ 
tors and brakes were mounted on a St. Louis Car Company's 
truck. One of the special features of the exhibit was the new 
GE-65 of 250 h.p. capacity. This motor was built expres:;ly for 
the Paris & Orleans Railway, Paris, France. The exhibit of street 
car motors comprised a GE-52 and also a 57. A line of station
ary motors was also shown, the new C. E. type being displayed. 
There was also an air compressor which the General Electric 
Company is building for elevator work. A line of standard switch
boards also attracted much attention as showing the latest type 
for feeder panel boards. This part of the exhibit included two 
standard generator panels and an additional panel whereon was 
mounted a form G-2 station wattmeter. A large line of supplies 
of overhead material, circuit breakers, lightning arresters. as-

HAROLD P. BROWN'S EXHIBIT 

sembled commutators, armature coils and porcelain insulators 
similar to those used on the third-rail system were also displayed. 

THE NEW HAVEN CAR REGISTER COMPANY, of New 
Haven, Conn., showed, in addition to its well known regular line 
of "New Haven" single, double and triple registers, its new round 
single and double registers, which the representatives of th e com
pany present claimed are the most complete, and in every respect, 
the finest round registers ever made. These machines are con
structed in a very thorough manner , and are said to con
tain all the recognized desirable features, and in addition special 
and valuable points which none of the other makes possess. The 
completeness of the double register, which consists of two single 
registers in one case, is recognized at a glance, and th e many 
unique featur es, such as showing the number of the trip, as well 
as the direction, the number of each ' class of fare rung up on the 
trip up to 1000 in large numerals, which can be plainly read from 
end of longest car, the total number of each class of fares up to 
100,000, and indicating the class of fare last rung up in prominent 
letters, were appreciated by all practical railway men. Each ma
chine is also provided with red safety shields and with automatic 
locking and controlling devices, preventing one side of register 
from being rung up while the other side is being operated. A 
locking device is also provided so that conductors can lock the 
register upon temporarily leaving car, preventing the ringing of 
any fares during their absence. This register is also adapted for 
use on two connecting roads , one side fo r each road, each con
ductor securely locking his side of register when leaving ,ar. It 
can also be arranged as two separate registers, each side operating 
and being reset to zero independent of the other side. All these 
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different arrangements make this machine peculiarly adapted to 
meet the various conditions of registering fa res on electric rail
ways. The round single registers are provided with very promi
nent numerals and the safety shield is lettered " not r egistered." 
T his shield covers the figures as soon as the conductnr begins 

much attention at the convention. The different parts of the 
New Haven registers were also shown mounted on boards, to
gether with the ''New Haven" simplex and duplex counting ma
chines, used in commercial business for any kind of counting 
records. The representatives of the company at the convention were 

VIEWS TAKEN NEAR THE CENTER OF THE HALL 

ringing up the fares, and remains in view until after the fare is 
rung up and registered This machine has been adopted by the 
Third Avenue Railroad, of New York, on its new equipment. 
Both of these registers, in addition to being very complete, strong 
and durable, presented a very fine appearance with finely finished 
antique copper cases and ornamental aluminum dials and attracted 

J. S. Bradley, president; F. C. Boyd, W. M. Anthony and H. E. 
Beach. 

THE EUREKA ELECTRIC COMPANY, of Chicago, had a 
compact and comprehensive exhibit of its telephones, and called 
special attention to its excellent telephonic apparatus for railway 
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work, emergency purposes, etc. It was a shrewd idea to make 
such a display and it attracted much attention on the part of the 
managers and superintendents of roads. The exhibit was in care 
of I. J. Kusel, president; H. J, Kusel, vice-president, and Arthur 

THE PITTSBURGH REDUCTION COMPANY had one of 
the smallest exhibits in the place, but it was decidedly one of the 
most novel and interesting. It consisted essentially of a large 
glazed fram e holding an assortment of its aluminum wires and 

SOME VIEWS TAKEN IN DIFFERENT SECTIONS OF THE HALL 

Stein , secretary and treasurer. They are to be congratulated on 
the display made and the effect created. 

W. R. BRIXEY, manufacturer of Day's kerite wires and cables, 
was represented by G. F. Porter, New York manager, who had 
samples of this product with him. This company has recently 
taken some of the big orders in the street railway line. 

cables, which of late have made so distinct a place for themselves 
in electrical transmissio n and allied work. A few samples of other 
aluminum goods were also shown by J. A. Rutherford, representa
tive. 

THE FRANK RIDLON COMPANY, of Boston, was repre
sented by Chas, N , Wood, who exhibited a Wilson trolley-pole 
catcher, which he showed in operation with a Nuttall pole. The 
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compact little round box containing the roll-up machine is easily 
attachable to the dashboard and the cord is held at the point 
where the conductor sets it, so that his mind and hand.-, have 
greater freedom to attend to his more legitimate business of look
ing after the passengers and collecting fares that would otherwise 
be missed. The attachment is inexpensive, simple, and does not 

gct out of order. It not only 
prevents t roll ey-pole accidents, 
but it keeps out of sight all the 
cord that is otherwise a nuisance 
by dangling idly. Testimonials 
that it kept the pole in position 
were shown from those using 
the device, t estifying to its value 
on trolley cars , particularly in 
places where the hi gh speed of 
running was likely to throw the 
trolley off. 

THE TAUNTO N LOCO
MOTIVE MANUFACTUR
ING COMPANY, of Taunton, 
Mass., was represented by W. R. 
Billings, treasurer ; J . C. Sproat, 
J . H. Wright, agent, Lancaster, 
Ohio, and Messrs. Wendell & 
MacDuffie, both of these New 
Yorkers being also on hand. The exhibit was made wholly in th e 
open air, and comprised a double-truck share snow plow, a nose 
plow and a snow sweeper , the last being the company's initial 
attempt in this direction. The doubl e-truck plow has a long 
leveler that can be swung out widely from the cars, and which can 
level down the snow for carting away, sleighing, etc. Some sev
enty of the plows have been sold this year. The sweeper shown 
was sold to the Cleveland, Painesvi lle & Eastern road. It has sev
eral notable features. The weight is about II tons, and the main 
si ll is r r ins. x 4½ ins. The heaviness of the sill gives st·ength, 
but with this go adjustability and the keeping of the sill level, 
even after years of service. Friction clutches are used on the 
broom motor shaft, and the brooms have malleable iron heads 
with extra heavy rattan in th e brushes. There are extra heavy 
accessories and arrangements for the draw-bar, and specially h eavy 
and long leveling wings on each side which can be quickly opened 
and shut. A first-cla ss digger is supplied. The machine presented 
a most solid and massive appearance. 

A LEXANDER H . LEWIS, Cincinn ati agent for the Cahall 
boiler and the Kil gour safety brake, was in evidence for the fir st 
two or three days. 

THE GOLD CAR HEATING COMPA NY, of New York, 
had an effective and attractive di splay of its well known electric 
heaters, tastefully grouped and showing details. The exhibit in
cluded complete lines of this company's street car h eaters and the 
types for house, office and apartment heating. The company was 
well represented, its forces on the ground including E. E. Gold, 
president; John E. Ward, general manager; Egbert H. Gold, 
Western representative; F. Weston, New York, and J. Watson and 
T. Downing, Western salesmen. A large business was done at the 
booth, which was visited by the delegates in great numbers, and 
the company was elated as to the victory recently achieved by it in 

the courts, and in regard to which a special circular was issued. 
The company, which has quite a reputation in the souvenir line, 
gave out liberally a choice leather pocket note-book, with many 
features of desirability. 

THE CONSOLIDATED CAR HEATING COMPANY, of 
A lbany, N. Y., had an attractive exhibit on the main aisle under 
the care of R. S. Scales, Western representative ; W. P. Cosper, 
general agent at St. Louis, and J. H. Dubarry, Jr., of New York 
City. The heaters were shown separately, in detail, and in opera
tion, under longitudinal and cross seats. Special attention was 
directed to the new three-point switch with a dial, which indicates 
visually the steps in throwing on the heaters and heating the car. 
Along the back of the booth or space the gratings of the heaters 
were used to mask some colored incandescent lamps under mica, 
giving a very pretty effect. 

C. S. KNOWLES, Boston, a well known supply dealer, was 
ably represented by P ercy Hodges, who is in charge of the street 
railway department. 

THE STANDARD AIR BRAKE COMPANY, of New York 
City, was represented by J. R. Ellicott, general manager; E. H. 
Beacham, and G. E. Baker, of New York. The exhibit was very 
complete, illustrating thoroughly the application of mechanical 
brakes in the street railway service. It included three types of 
service, one with the motor driven compressor, one the gear 
driven and the third showing the eccentric driven. The inde
pendent motor driven compressor, which was fitted with a Storey 
motor, was admirably demonstrated, and the various parts were all 
available fo r examination, including compressor, automatic con

troller. cylinder, reservoir, op
erating valve, platform staff, etc. 
The automatic was set at 60 lbs., 
cutting in at 45 lbs. The other 
typ'e cuts out at 90 lbs., and cuts 
in at 80 lbs. The interest shown 
by large throngs proved that 
while air brakes are still un
familiar to many people in street 
railway work, the resort to them 
is rapidly becoming general and 
is encouraged by public opinion. 
Handsome catalogues were dis
tributed and instruction books 
to those who could benefit by 
th em. 

J. G. WHITE & COMPANY, 
electrical engineers, etc., of New 
York, distributed ~ handsome 
brochure in which the statis-

SNAP SHOTS OF THE MORRIS EXHIBIT 

tics of the growth of electrical industries in the United States are 
presented very concisely. The total capitalized value is put &t over 
$3,000,ooo,ooo, half of which is to be credited to electric railways 
alone, all due to the development of electric traction in the last 
ten years. 

THE CHARLES SCOTT SPRING COMPANY, of Phila
delphia, was represented by D. L. Roche, of that city; Scott R. 
Hayes, of Cleveland, and J. T. Harahan, Chicago. This com-
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pany's compact exhibit included specimens of the various branches 
of its work, particularly a full line of springs for trolley trucks 
and trolley stands, as well as valve springs. At a central table 
stood a large nickeled spring, of the kind made to go under steam 
passenger coaches. Around the exhibit smaller springs were 
mounted on wooden pedestals for better inspection. The com
pany distributed among its friends a valuable card case pocket
book in leather. 

THE T AYLOR ELECTRIC TRUCK COMPANY, of Troy, 
N. Y., exhibited one of its heavy 8-ft. wheel base single trucks, de
signed for heavy vestibule single-truck cars, one of its Empire 
State radial trucks, one of its swing bolster double trucks for regu
lar double-truck passenger car service, and a recently designed 
extra heavy swing bolster doub le truck, for long, heavy, high
speed suburban cars. The exhibit was in charge of John Taylor, 
manager of the company, and the Taylor trucks were thoroughly 
examined in detail and highly spoken of by many delegates. Of 
the extra heavy swing bolster style, sixteen have been ordered 
for Ottawa, Canada, while six long car sets have been sold to the 
Quebec, Montmorency & Charlevoix Street R ailway. 

THE R. D. NUTTALL COMPANY, of Allegheny , Pa., had a 
large space and was represented by F. A. Estep, president, asso
ciated with them in its occupancy being the Standard Railway 
Supply Company, Garson Myers, president, and C. N. Wood, of 
Boston, with whom was C. W. H eld. The Nuttall exhibit included 
a variety of the trolley poles, springs, gears, pinions, etc., of th e 
company's familiar make. The motor gear cutting plant owned by 
this company gives it unusual faci lities in that line and the product 

EXHIBIT OF THE STANDARD AIR BRAKE CO. 

has thus won the reputation deserved by every piece shown in the 
exhibit. 

F. B. BROWNELL, of the Brownell Car Company, St. Loui s, 
was in attendance through the conven tion. 

THE EXHIBIT of the Lorain Steel Company, of Lorain, 
Ohio, spread out over almost one entire end of Tattersall \,, and 
needed the space taken for this varied display , which in many 
respects was one of the most comprehensive in the whole hall, as it 
ranged from car controllers and motors to the details of track 
construction. The exhibit was in charge of P. M. Boyd, of 
Lorain, secretary; S. P. S. Ellis, Pittsburgh; F. A. Merrick, Johns
town; W. W. Kingston, Atlanta; R. T. Lane, Johnstown : A. S. 
Littlefield, Chicago; 0. C. Evans, Cincinnati, and H. C. Evans, 
of New York. The exhibit included, in the truck department, the 
company's new double truck, "style F," and its new single truck, 
" style C," the double taking two 50-h.p. "steel" motors, and the 
single two 35-h.p. "steel" motors, constituting a very substantial, 
but flexible mechanism. In the rail and crossing~ department 
were shown the company's guaranteed 9-in. switch pieces. with 
hardened plates, Lorain standard crossings and a remarkable 9-in. 
girder crossing with the continuous arms made in two pieces, so 
that there is only one pair of joints in it. Note must also be 
made here of the beautiful examples shown of electric welds , taken 
from real practice on 6-in. 66-lb. rail, recently, at Buffalo. The 
company also showed two of its new controllers, for which many 
points of excellence and uniqueness are made, and which are 
strikingly compact, simple as to wiring, easy of access, and re-

newability of working parts, which greatly simplify the work of 
the motorman. The single controller of this type for two motors 
up to 35 h.p. each was attached to one of the trucks and in opera
tion. The double controller shown will take care of four motors 
up to 35 h.p. each, and is practically two motors rolled into one. 
The controllers were a subject of much interest on account of 
their originality and were in constant operation by the company's 
experts. 

THE JACKSON & SHARP COMPANY, the well known car 
bui lders of Wilmington, Del., was represented by J. Monteith 
Jackson. 

THE HIPWOOD-BARRETT CAR AND VEHICLE FEN
DER COMPANY made an exhibit which probably attracted as 
much attention as any in the hall, partly because of the intrinsic 
merit of the fender, and partly because it was accompanied by one 
of the most ingenious and effective devices for showing the work
ing of a piece of apparatus ever seen at a convention. This was 
the " mutascope," by means of whose 1200 photographs, taken at 
the rate of forty per second, a car equipped with the Hipwood
Barrett fender is actually seen approaching the spectator at the rate 
of 15 miles an hour, while in the course of its travel it picks up two 
65-lb. child dummies, one standing erect on the track, the other 
prostrate with one arm extended in the direction of the approach
ing car-conveys them a few feet further till the car can be stopped 
-and then is shown the operation of closing up the fender and 
running it out of the way under the car. The Hipwood-Barrett 
fender is constructed on the pri nciple of providing yielding strik
ing surfaces , by which the blow to the "strikee" is great ly less-

THE HIPWOOD-BARRETT FENDER 

ened, and he is landed safely upon the fe nder. It is stated that the 
65-lb. dummies shown by the mutascope, which are made of or
dinary canvas, filled with sand, have been struck and captured by 
the fender 104 times to date without at any time tearing or ripping 
the canvas. As souvenirs of the convention, the company pre
sented to its friends several circulars descriptive of the fender, to
gether with a beautifully gotten up little souvenir showing pictures 
of all the challengers and defenders of the America's cup since the 
latter was first won in 1851. The E uropean patents of this com
pany have recently been sold to Frederic Romiinder, of Cologne. 
The company was represented by A. B. Dalby, president; George 
Hipwood (inventor of the fender), treasurer ; George Weiler, 
Western manager, and Henry S. Jenkins. 

THE OHMER REGISTER COMPANY exhibi ted, as its 
principal feature. a complete working installation of a ten-fare 
Ohmer register with auxiliary apparatus, and this was examined 
with the greatest care by some of the principal street railway man
agers and auditors attending the convention, several spending 
an hour or more in watching the operation of this peculiar and 
valuable invention. The register has been brought to sti ll greater 
perfection during the past year, and is now a very simple and 
hi ghly efficient machine. Its principal mechanism is of malleable 
iron, and springs have been almost completely done away with, 
the action of the conductor's cord being to raise the iron parts 
to the point where the record is taken, these parts returning to 
their original position by means of their own weight. The coun
ters are also simple and well made, and by an ingenious mechan-
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ism, a record may be taken at the end of every single or round 
trip, or at any time, in such a way as to form a perfect check upon 
the conductor. This feature, joined with that of the multiple regis
t er plan of construction for registering different classifications of 
fares, transfe rs, etc., makes it possible to g reatly simplify the work 
of the auditor's department, and at the same time that of the de
tective force , in ways which have already been quite fully explained 
in the STREET RAILWAY JOURNAL. Moreover, the method of ring
ing up fares by the conductor provides a "visible receipt" similar 
to that given by the cash registers now in common use in stores, 
and the system devised by the company for recording the different 

EXHIBIT OF K. M'LENNAN & CO. 

kinds of cash fares, t ransfers, etc., makes it possible to not only de
tect dishonesty in the case of any single conductor, but to find out 
who is his confederate, if any, together with the method employed 
by them for ''beating the company." The Ohmer register will find 
a wide fi eld, especially in interurban work in America a n<l upon 
fo reign tramways, where several different rates are charged, and 
one feature which gives it additional value abroad is that it can be 
used on double deck cars with almost the same advantage as with 
single deckers. The company was represented at the convention 
by John F. Ohmer, president and general manager; J. H. Sted
man, secretary; H. Tyler, superintendent of manufacture; William 
F. Breidenbach, Western manager, and E. M. McDonald, and A. 
N. Loper, traveling agents. Mr. Stedman, the company's secre
tary, has recently become financially interested, and through hi s 
wide acquaintance and popularity wi ll, undoubtedly, add great 
strength to the company. 

THE CONTINUOUS RAIL JOINT COMPANY OF 
AMERICA made an exhibit consisting of several T and girder 
rail sections fitted with their joints, and showing well the admira
ble character of the work which this company does. Ordinari ly, it 
is not an easy thing to make three fits with a fi sh-plate, one to the 
bottom of the rail, a second to the top of the base, and a third to 
the under side of the head, but the Continuous Joint is so carefully 
rolled as to make these fits absolutely perfect, and when this is 
done there is no question as to the strength or value of the joint, 
which is very popular among steam railroads, and might readily 
find wide use in street railways. The company was represented by 
J. F. Braine, general manager; William F. Ellis, New England 
agent; H. M. Montgomery, Western agent, and F. C. Schmitz, 
New York agent. 

THE CONSOLIDATED CAR FENDER COMPANY ex
hibited not only its well known fender, which is undoubtedly the 
most widely used of any in the United States, but also showed a 
new step lifter for open cars, by means of which the motorman can 
easily raise or lower the step from the platform at the end of the 
trip, and also, when necessary, in passing through crowded 
streets, and the Campbell snow broom, which is a great improve
ment over the brooms ordinarily in use. The broom head is made 
in sections of malleable iron, and the rattan is passed through 
holes specially prepared for its reception and firmly held in place. 
It is claimed for this broom head that it will outlast an immense 
number of those ordinarily in use. The company distributed at the 
conv~ntion a number of bright and taking souvenirs, one of which, 
espec1ally, was in great demand among the supply men as well as 

the delegates, and created much amusement. Another contained 
a Chinese coin given in the hope rnat "As a pocket piece it may 
serve as a charm against accidents and misfortune, and be a con
tinual reminder of (the Providence) Fen-Der, a great magician 
and astronomer of ancient China." Other souvenirs were a small 
leather covered mirror and a mirror of a different pattern. The 
company was represented by Col. A. C. Woodworth, general man
ager, and George Hollingsworth, superintendent. 

THE COLUMBIA MACHINE WORKS, of Brooklyn, N. Y., 
made an exhibit of a few of its street railway specialties, and was 
represented by W. R. Kerschner. 

F. E. DONOHOE, Western agent, and E. H. Hammond, of 
the Chicago office, represented the American Electrical Works at 
Providence. 

THE PENNSYLVANIA STEEL COMPANY, of Steelton, 
Pa., had its interests in the care of M. D. Pratt and C. S. Clark, the 
former being the company's street railway engineer and the latter 
its Boston manager. The entrance to the exhibit was framed by a 
huge arch of the company's No. 250 9-in. rail, weighing 128 lbs. 
to the yard, and the piece thus shaped into a perfect semi-circle of 
12 ft. radius weighing about 2000 lbs. Among the samples ex
hibited were pyramids of rail sections , one column being T-rail 
and the other gi rder, through the range of from 12 lbs. to the yard 
up to 128 lbs. There were also samples of the company's regular 
Adamantine cast steel special work in frogs , switches and switch 
stands, and of the Adamantine worked up this way on T-rail frogs 
and switches using 60-lb. rail. A most interesting feature, both by 
its suggestiveness and by its relation to export trade, was that of 
the steel ties to be bedded in cement and intended specially for 
use on tropical roads, where the conditions are adverse to lon
gevity in wood. With the tie were shown also the drop forged steel 
brackets used in the work. This style of construction will go on 
the Sao Paulo (Brazil) road, and is in requisition also for Aus
tralia. 

THE M'GUIRE MANUFACTURING COMPANY, of Chi
cago, had, as usual, a very fin e, comprehensive and complete ex
hibit. both within Tattersall's and outside, and was represented 
by a large staff, at the head of which were W. A. McGuire, presi
dent; W. J. Cooke, vice-president; W. P. McGuire, and E. E. Cook, 
superintendent. The exhibit in the hall covered a large space 
and comprised two No. 39 trucks, one elevated truck, one solid 
steel Columbian truck, six ratchet brake handles and six new 

EXHIBIT OF EUGENE MUNSELL & CO. AND MICA INSULATOR CO, 

Columbian car heaters. A great deal of interest was taken by ex
perts and the public in the "Ar" suspension truck shown, bearing 
a sign to the effect that it was one of 120 ordered for the Havana 
E lectric Railway, and which is also of the type of which tne New 
South Wales Government has bought 230. Of the No. 39 and the 
solid steel, the company also reported that it was exporting a num
ber to Germany. An interesting feature of this exhibit, and one 
which attracted great attention, was a pair of side bars of the 
truck which had been twisted to form a spiral, then bent double. 
This showed the great ductility of the cast steel used and ability 
to withstand fracture. Outside the hall, the company had a 14-ton 
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electric snow sweeper, of which fifty-seven have already been sold 
this year, fourteen of them going to one road in St. Louis. In 
addition to the material included within its exhibit proper, the 
McGuire Company had auxiliary exhibits, so to speak, in the 
spaces of the General Electric Company and the Westinghouse 
Company, where railway motors carried on its trucks were in 
actual operation. 

THE BADT-GOLTZ ENGINEE RING COMPANY, of 
Chicago, comprising F. B. Badt and William Goltz, was con
spicuously represented by the former, who was not only in con
stant attendance at the exhibition, but entertain ed friends in off 
hours at the Union League Club. Mr. Badt was quite busy with 
the delegates in regard to Weston instruments, Leonard rheostats 
and signs, Helios lamps and Edison-Brown plastic bonds. He had 
as a souvenir a handy pocket calendar for 1899-1900. 

THE SIEMENS & HALSKE ELECTRIC COMPANY, of 
Chicago, was glad to welcome numerous visitors at its fine fac
tory during the convention, but did not make an exhibit. The 
company was represented on the floor of the house by W. G. De 
Celle, W. H. Abbott, C. E. Wilson, W. R. Mason, of St. Louis, 
and Alex. Churchward, its electrical engineer. 

THE JOHN A. ROEBLING'S SONS COMPANY, of Tren
ton, was very much in evidence all the time, not so much by ex
hibit and sample or souvenir, as by th e indefati gable efforts of its 
large staff, which comprised M. R.Cockey, G. W. Swan, H . J en-

EXHIBIT OF THE CENTRAL ELECTRIC CO. 

kins, A. B. Conover, A. M. Whaley, H. E. Fisher, W. G. Tingley 
and W. P. Bowman, each paying attention to th e roads repre
sented from his respective territory. 

ROSSITER, MAcGOVERN & COMPANY, of New York, 
were represented by Frank Mac Govern and J ohn A. Steuart, the 
Western representative. Mr. MacGovern was an assiduous at
tendant at the exercises of the convention and gave close atten
tion to matters corning within the field which he has made 
specially his own. The changes in apparatus and his recent ven
ture in the acquisition of the Excelsior Electric Company's manu
facturing plant have brought Mr. MacGovern into touch with so 
many railway men that he had no time for social distractions ex
cept in their company. 

THE SAFETY INSULATED WIRE & CABLE COM
PANY, of New York, was represented by Lieutenant E. J. Spen
cer, of St. Louis, who had a well appointed booth. With him were 
associated M. B. Austin and A. B. Brown, of Austin & Brown, 
the Chicago agents. A very good display was made oi some 
twenty special wires and cables, runnin g up to the largest sizes. 
For example, there were shown sections of the cables made for 
the Chicago elevated roads, equalizer cables employed in Chicago 
railway power-houses, and the 6000-volt three-conductor three
phase cables of the Metropolitan Company. The Niagara power 
cable was also shown, and a number of special sections of cables 
relating to the war and in use by the United States signal corps. 

JOHN W. BROOKS, of the Monadnock Block, as special 
agent in the territory, issued circulars as to the Syracuse head
lights for cars, the Crouse-Hinds E lectric Company's switches, 

switchboards, panel boards, etc., and the "Syracuse China"' drop 
sockets of Pass & Seymour, the well known porcelain manu
facturers. Crouse-Hinds switches range from IO amps. to 5000 
amps. 

THE STANDARD PAINT COMPANY, of New York, and 
most o ther big cities in the world, had a pretty booth in which 
were grouped artistically cans and packages of the famous P. & B. 
compounds and other specialties so familiar in various depart
ments of railway insulation. These were set off by framed di
plomas of merit, etc. The company was represented by F. S. De 
Ronde, general manager at New York; J. C. Shainwald, manager 
at Chicago; 0. K. Heppes, of the Chicago office, and F. S. How
ard, traveling agent. In addition to the distribution of literature, 
samples, etc., the company presented its friends a handsome and 
costly leather pocketbook, which, it is needless to say, was eagerly 
sought after. It is whispered that there were some in white 
leather for the ladies. 

THE SPEER CARBON COMPANY, of St. Marys, Pa., was 
represented by J ohn S. Speer and A. Kaul, Jr., and made a prom
ising debut at a street railway convention, although it was by no 
means Mr. Speer's first appearance at such scenes. The company 
had a display of its railway carbon specialties in the Morris space 
and exhibited electric li ght carbons in addition to carbon brushes. 
The company distributed considerable numbers of a new and 
handsome catalogue price list of fifty-two pages, devoted to dy
namo and motor brushes for all classes of work, and of all th e 

EXHIBIT OF ATLAS RAIL JOINTS 

standard make s on the market. The data in thi s useful catalogue 
are most minute as to sizes and th e type of brush r equired, price, 
etc. Besides this, Messrs. Speer and Kaul gave away with liberal 
hand leather cigar cases and purses. 

HAROLD P. BROWN, of New York, with the co-operation 
of Lieutenant F. B. Badt, of Chicago, made, on the main aisle, an 
effective exhibit of his solid copper bond, emphasizing this evolu
tion of the appliance in sharp contrast with the other extreme as 
embodied in the flexible types. This interesting Brown bond con
sists essentially of a piece of rolled electrolytic copper, 3 ins. long, 
about 1½ ins. wide and ½ in. thick, although these dimensions 
may be varied. At each end is a cup-shaped projection, and inside 
the concavity is a piece of sheet steel supporting a pair of steel 
springs. The steel is used to keep the springs from wearing the 
copper. The pieces are all held together by a small iron strap 
until th e bond is applied, when the sharp web on the inside of the 
spring cuts it away and enters the angle plate, thus aiding the 
conductivi ty of the bond, which is amalgamated to prevent rnst
ing, and which has its contact surfaces covered with plastic alloy. 
Naturally, this ingenious novelty attracted much attention. A 
case contained examples of other types to show freaks and pe
culiarities of wear: while the Brown bond was shown on sections 
of rail, in place. In order to give an accurate idea of its va lue, 
Mr. Brown had a compact plant operating in his space, comprising 
a Zucker-Levett American Giant double armature generator giv
ing 3000 amps. at IO volts, driven by an Edison 20-kw. motor, 
with Ward-Leonard rheostats, and two very fin e vVeston instru
ments, one reading up to 2000 amps. and the other reading frac
tions of a volt down to .00001. T he effect of the bond in estab-
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lishing perfect electrical continuity of track was demonstrated to 
all comers in this way. The current was first put in series through 
a joint of So-lb. T rail, with no bond and a joint of 70-lb. T rail, 
with a Brown solid copper bond on each side and an gle plates 
loosely set up. The unbonded So-lb. joint, with 2000 amps. , 
showed a drop of 0.423 volts. Mr. Brown then amalgamated the 
top of the rails at the inner ends, and laid upon these amalgamated 
spots one of his No. 0000 bonds. The drop with 2000 amps. was 
then .018 volts. The drop of 1 in. of solid rail with same current 
was .00223 volts, showing bond was equal to about 8¼ ins. of rail 
in resistance. The drop on the 70-lb. rai l joint with 2000 amps. 
was .01946 volts. ·with an extra bond laid on top of rail the drop 
with same current was .00762 volts; the drop of r in. of this rail, 
with same curre:1t, was .00286, showing the bond was equal in re
~istance to about 7 ins. of rail. This joint was set up with a small 
monkey-wrench. In actual work, Mr. Brown said, much better 
results would have been attained. Tests were also made in the 
same way with other makes of bonds. One showed .425 volts' 
drop, with 1000 amps. and .75 volts, with 2000 amps. The other 
showed respectively .22 volts and .37 volts' drop. Both heated to 
redness in the time required to make tests. 

THE MORRIS ELECTRIC COMPANY, of New York City, 
was represented by Elmer P. Morris, treasurer; G. C. Ewing and 
Mr. Delano. The exhibit was extensive and remarkably varied, 
covering th e whole range of electric railway supplies. It was 
g rouped along a considerable stretch of the left aisle and was 
tastefully arranged and decorated with plants, foliage and bunt
ing. At one end was an annex known as the ball grounds and fair 

EXHIBIT OF THE LORAIN STEEL CO. 

grounds, according to the selection of the visitor , the entrance 
to this abode of hospitality illustrating over its portal the opera
tion of the Hunter illuminated ~ign. Conspicuous among the 
exhibits was the Morris rail bond, to which attention was directed 
by a large sign and by a model 4 ft. long. The rear wall of the 
exhibit on which these were placed, showed also an asso rtment 
of the car straps of J . E. Rhoades & Sons, the Anderson line ma
terial, and the Garton lightning arresters. There was also dis
played a very interesting coll ection of complete and dissected 
bearings for various sizes of journals made by the Spiral Journal 
Bearing Company, of St. Louis. At the front of the booth were 
shown by well selected samples, the poles, brackets and line ma
terial of the E lectric Railway Equipment Company, 25-amp. , 50-
amp. and 60-amp. circuit breakers of the General Equipment Com
pany; the street track drill made by the Michigan Manufacturing 
Company; one, two and four duct Mason terracotta conduits made 
by the Potomac Terra Cotta Company; Dale Manufacturing Com
pany's shades and socketless clusters; the c;and boxes of Louis 
Fink, of Boston, and the Bock tripl e-glaze insulators of Thomas & 
Company, of East Liverpool, Ohio. The samples of Speer car
bons shown are referred to in another item. Other features of the 
exhibit were the track cleaner of Van Dorn & Dutton, and the 
neat work in detail and complete of H. P. Cameron's assembled 
commutators. The Munder incandescent lamp was shown and 
a clever point was made by large pictures of the Brooklyn Bridge 
with its huge "Welcome Dewey" sign built up from 8000 Munder 
lamps. 

THE CRANE COMPANY, of Chicago , although making 
nearly everything used in power plants, found that the limited 
space at its disposal prevented an exhibit of a complete line and 

only such articles were shown as it was thought would prove in
teresting to users of high pressure steam. The exhibit comprised 
an assortment of extra heavy gate valves for 250 lbs. steam pres
sure, showing th e No. 8-E with inside bronze screw, the No. ro-E 
with outside steel screw and yoke and the No. rr-E with outside 
steel screw, yoke and by--pass. High pressure globe and angle 
valves, Nos. 20-E and 21-E, pop safety valves, automatic relief 
valves, flan ged fittings, large pipe, flanged to show style of work
manship, brass valves and pipe threading tools. Sections of the 
wedges and hard metal seats of the gate valves were also shown 
to illustrate the m ethod of construction. The exhibit was in 
charge of J. A. Minwegen. 

J . P. SJOBERG & COMPANY, manufacturers of street car 
woodwork, New York, were represented by J. P. Sjoberg and 
W. J. Walker. 

THE SPRAGUE ELEVATOR COMPANY, of New York, 
through C. A. Benton, called attention to the ingenious system 
worked out by F. J. Sprague for handling trolley cars in car 
houses by electric elevators, so that better storage can be obtained 
in a tall building with facilities for easy release for service. The 
proposed scheme of operation was designed for the following con
ditions, viz.: that the elevator should be operated with load only, 
which load need not necessarily be the maximum one, but should 
consist of, at least, an empty trolley car on the platform. These 
conditions are speci fi ed for economical operating reasons only, 
otherwise the net hoistin g duty imposed upon the machine would 
be too great to allow the economical operation. The elevator sys-

EXHIBIT OF GARTON LIGHTNING ARRESTERS 

tern is in equilibrium when the platform is carrying its maximum 
load and under these conditions the highest economical rate of 
ope;ation is attained, for the reason that the only power con
sumed is that which is necessary to overcome the friction in the 
various parts of the system. By employing the system as above 
described, it is evident that with proper changes in the weight of 
the drum and car counterweight, any conditions of average load 
can be successfully met with this type of machine. The capacity 
of the hoisting machine itself, as shown in blue print and as de
signed and built for the Central London Railway, is ro,ooo lbs. net 
on the hoisting drum at a speed of 200 ft. a minute. By the mul
tiple sheave arrangement proposed, the machine is amply able to 
meet the duty required at a speed of 100 ft. per minute. The con
trol used in connection with this machine is entirely electrical and 
includes all the safeguards in the way of automatic upper and 
lower limits of car travel, slack cable device and speed regulator. 
These devices, in connection with the form of controlling switch 
used on the car itself, render the system safe under all conditions. 
In addition to Mr. Benton, the Sprague interests were represented 
by Mr. Shepard on behalf of the multiple-unit system, and Mr. 
Kittle, of Chicago, in behalf of its generators and motors. 

THE IRONSIDES COMPANY, of Columbus, Ohio, had a 
very attractively arranged exhibit, representing a collection of bar
rels marked with the names of its respective specialties. The sign 
"Lubrication Without Oil" attracted attention. The specialties of 
this company comprised materials for preservation and protection 
of wire ropes and fibre ropes, the lubrication of gearing, paints for 
metallic surfaces, etc. For the electric cars the company is placing 
special, stress on its lubricant for motor gearing, and to demon
strate tte merits of this material, had on exhibition a pair of stand-
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ard motor gears which had been treated with this lubricant gear 
shield. Large number of orders were reported as having been 
placed during the convention. This material has not only been 
shipped to all sections of this country, but orders have been taken 
from many distant parts of the world. 

THE CHICAGO MICA COMPAN Y, of Chicago, had a neat 
pink and green booth in the gallery in charge of vV. F. Hatch, 
secretary, and W . A. Snider. T his is a new company in the mica 
business, but reports that it has already established a good trade. 
Its special mica composition is known as "Micabonds." 

W. R. MASON, St. Louis, representative of the Siemens
Halske Company, of America, and who never misses a convention, 
was on hand in the int erests of his company. 

THEW. H. SILLS MICA COMPANY, of Chicago, had a wall 
space where it showed, on a board, a handsome collection of its 
products. C. B. Wisn er, president, gave away an interesting card 

£erred to it as the best spring construction upon the market. H. 
T. Bigelow, Western representative of the company, had charge 
of the exhibit. 

THE W. R. GARTON COMPANY, of Chicago, represented 
many well known manufactures. The new circuit breakers of the 
General Equipment Company, of Camden, N. J., served to attract 
general and very satisfactory attention, while the Eureka flexible 
copper rail-bond, the latest type, was displayed in a most becom
ing mann er. The bond is made by the E ureka Tempered Copper 
Works, of North East, Pa. A line of its well known knife 
switches, copper and gauze brushes and segments, was also shown. 

EXHIBITS OF CONSOLIDATED~FENDERS,":M'CARDELL WAGONS, MEAKER REGISTERS AND SIEGRIST LUBRICATING SYSTEM 

which showed graphically the years in which financial panics have 
and will occur again. It, therefore, warns the holder when to 
make and not to make investments. 

THE UNITED STATES ROCKING GRATE BAR COM
PANY, of Chicago, had one of its rocking grate bars on exhibi
tion and gave away a "Lecture on Combustion," by his Satanic 
Majesty. John J. Moroney and J. F . Thompson were in charge. 

MAYER & ENGLUND, of Philadelphia. were represented by 
A. H. Englund. 

THE HALE & KILBURN MANUFACTURING COM
PANY, of Philadelphia, displayed in its exhibit several styles of 
the popular "walkover" seats. The No. 80-¼ seat, made with 
movable foot rail, attracted much attention, every one heartily 
approving this new feature. The grip handle, which is applied to 
several seats in their exhibit, also received favorable comment. 
Some reversible seats were also exhibited as well as sample of 
spring edge longitudinal seating. The Hale & Kilburn patent 
steel top spring work was praised by every one, and many re-

The W. R. Garton Company also arranged an operative display 
of the Multiplex reflectors, arc and incandescent, a line of which 
is just being introduced by the Multiplex R eflector Company, of 
Cleveland, Ohio. This reflector is a decided departure in this 
line and was well received. The Partridge Carbon Company, of 
Sandusky, had an exhibit of its plumbago, as well as treated, 
special and regular carbon motor brushes. The Billings & Spen
cer Company, of Hartford, Conn. , had a handsome display of its 
drop forged commutators bars. One of these bars weighed almost 
50 lbs. The Keystone Electrical Instrument Company, of Phila
delphia, had on display a magnificent board showing its various 
switchboard instruments, including ammeters, voltmeters for rail
way and arc light circuits; ground detectors, portable instruments, 
etc. A. 0. Schoonmaker, of New York, exhibited some mammoth 
sheets of India and amber mica, and his mica discs were to be seen 
everywhere. The enclosed arc lamps of the Lea Manufacturing 
Company, of Elwood, Ind., made a decidedly favorable appear
ance. This company makes a full line of both d. c. and a. c. ma
chinery. Johnson & Morton, of Ithaca, N. Y., had a series of 
photographs of their products on display. Samples of the Pitts-
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burgh Steel Hollowware Company's pressed steel gongs were 
also shown, and had it not been for convention rulings, certainly 
would have made themselves h eard. The Graphite Lubricating 
Company, of Bound Brook, had a pretty display board of its 
genuine graphite and bronze trolley wheel bushings. Enamalac 
and Armalac, the Massachusetts Chemical Company's specialties, 
along with samples of its various tapes and compounds were 
shown to advantage. Besides Mr. Garton and Mr. Lee, members 
of the W. R. Garton Company, Messrs. A. L. Short, of the E ureka 

EXHIBIT OF DIAMOND BRAKE SHOES 

Tempered Copper Company, and J ames Partridge. of the Par
tridge Carbon Company, were present to assist in the exhibit. 

BERRY BROS., manufacturers of railway varnishes, Detroit, 
Mich., were represented by L. M. Combs, of St. Louis, who 
says he will never miss another street railway convention if in hi s 
power to be there. 

J . B. PERRY, of Toronto, Ont., was in attendance in the inter
ests of the McCollum Compound Friction Car Brake Company, of 
Toronto. 

F. A. LAPHAM, of the Cleveland Frog & Crossing Company, 
Cleveland, was a constant attendant. 

PATTERSON & GREENOUGH, of New York, were repre
sented by Frank L. Crocker, their Chicago. representative. Thi~ 
firm is selling agent for the Waterloo Woolen Manufacturing 

THE PANTASOTE EXHIBIT 

Company, of Waterloo, N. Y., and made a nice exhibit of uniform 
cloths, etc. 

TH E STIRLING BOILER was represented by B. M. Barr, of 
the New York office, and J. P. Snedden, chief engineer, of the 
Chicago office. 

H. T. MERCUR, general agent of the Corning Brake Shoe, 
Corning, N, Y., was :m active represi:-nt~tive of this well known 
c;ompany, 

THE ELECTRIC RAILWAY EQUIPMENT COMPANY, 
Cincinnati, Ohio, the well known manufacturer of street railway 
overhead line material and steel and iron tubular poles and 
brackets, had in charge of W . J. McCallum a display which was 
one of the most elaborate at the convention. A characteristic 
iron railing surrounded the space and a generous array of pole and 
bracket construction served to give the vis itors at the convention 
an idea of the excellency of this line of the company's work. 
A cross one side of the exhibit was arranged a number of 30-ft. 
steel tubular poles, showing various sections, diameters and 
lengths. Through the center of the space was arranged an ob
long pedestal , supported at one end by a center pole, showing an 
arrangement for double track construction, and at the other by a 
pole upon which were mounted several of the companies numer
ous brackets. Upon this pedestal were shown in excellent shape 
the various items that go to make up one of the most complete 
lines of overhead material made in the world. A thorough demon
stration of the company's type of figure 8 material, in all its forms, 
as well as that of th e West End type, was most successfully given. 
Malleable iron pole fittin gs, cross arms, clamps, etc., were. pre
sented galo re. Ornamental bases and trimmings for poles were 
also shown; in fact, all the poles erected were trimmed through
out in th e lates t approved fashion. One of the principal features 
in this display was the demonstration of the Equipment Com
pany's method of tubular pole construction, which is meeting with 
so much favor to-day. 

THE HUBBARD BRAKE COMPANY, of Chester, Pa., was 
rep resented by George E. Pratt, the vice-president of the com-

VIEW ON ONE OF THE AISLES 

pany. The company made no exhibit, but Mr. Pratt distrib'uted 
pamphlets that briefly explained the working of the company's 
new solenoi·d electric brake and secured several trial orders dur
ing his stay at the convention. 

THE BINGHAMTON O IL REFINING COMPANY, of 
Binghamton, N. Y., was represented by A. S. Dexter, manager 
of the Chi cago office. 

A. C. VOSBURG represented the New Process Rawhide Com
pany, at Syracuse, N. Y. Mr. Vosburg reports that the company's 
new plant is runnin g to its fullest capacity and that the demand 
for its rawhide pinions has extended to every part of the world 
where gearing is used. 

THE HARRINGTON RAIL BONDING COMPANY, of 
New York, was represented by S. H. Harrington, the general 
manager of the company. 

THE G. C. KUHLMAN COMPANY, street car builders at 
Cleveland, Ohio, was represented by G. C. Kuhlman. 

THE R. BLISS MANUFACTURING COMPANY, of Paw
tucket , R. I., had on exhibition full-size working models of its 
well known Wood platform gates, of which from 45,000 to 50,000 
are now in use on the street, steam and elevated railways of the 
United States. A working model was also shown of a new folding 
gate for double-door and vestibule cars. This gate, when closed, 
is folded back against the car body, fitting very well into the nar~ 
row panel found on double-door cars. Another novelty shown 
was the Crone pneumatic gate for use on air power cars or cars 
using air for brakes. This has been in use for two years and gives 
good results. The exhibit was in charge of N. H. Colwell, the 
6'eneral manager of the company-. 
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JAMES L. HOWA RD & COMPAN Y, H artford, Conn., were 
represented by F. K . Dorrance, of the W estern U nion B uilding, 
Chicago. Models were shown of the A gard vestibule sliding door. 
This door is used successfully on the cars of the Hart ford Street 
Railway and other E astern roads, and is considered a very decided 
improvem ent over hinged d oors. 

F. H. NEWCOMB, of N ew York , m anufacturer of uniform 
caps, made an interesting exhibit, showing samples of unifo rm 
caps as supplied to various companies th roughout the U nited 
States. 

THE CROUSE-HINDS ELECTRIC COMPANY, of Syra
cuse, manufacturer of the Syracuse ch angeable elect ric heaJ!ight , 
was disappointed in not getting its goods to the convention in 
time to make an exhibit. The company was represented, ho wever, 
by its Chica go representative, J ohn W . Brooks. The company 
reports that it has never been so busy since its organization. The 
"Syracuse Changeable"· has become the standard h eadlight on a 
large number of roads throughout the U nited States, and is g en
erallv regarded as not only the highest type of headlight manu
fact~red, but the most economical one to purchase, as one light 
answers for either end of ca r o r fo r either a summer or winter 
car. 

THE HUNTER ILLUMINAT E D CAR SIGN COMPAN Y 
was represented by L ytle J. Hunter, th e president of the company. 
and made an exhibit in connection with the Morri s E lectric Com 
pany, the Eastern agent for the company. The company showed 

EXHIBIT OF THE DEARBORN DRUG AND CHEMICAL WORKS 

an illuminated car sign with over thirty changes and arranged to 
be easily operated by the motorman. 

EDWARD ROBINSON, N ew York, sol e proprietor and 
manufacturer of the Wells light, was an early arri val at the con
vention. The Wells light is known to practically every steam and 
street railway for use in night construction and repair work. 

THE VULCANUS FORGING COMPAN Y, of Cleveland, 
Ohio, was represented by Alfred G. Hathaway, who is well known 
in the street railway fi eld as the builder of th e Hathaway transfer 
table. 

P. F . L EACH was present at the convention, repre.,ent in g 
L each & Simpson, of Chicago, selling agents for T h e Bass Foun
dry & Machine Company, of Fort Wayne, Ind , builders of en
gines and boilers, and m anufacturers of car wheels and railway 
castings. 

THE ADAMS-BAGNA LL E LECTRIC CO M P ANY, of 
Cleveland, was represented by E. J. Bagnall. 

THE JEW E TT CAR COMPA NY, of J ewett , O hio, was dis
appointed at not receiving it s shipment for exhibition. A. H . 
Sisson, manager: C. E . Krebs, secretary, and N. Paulson, superin 
tendent, were in attendance. 

THE ST. LOUIS CAR WHEEL COMPANY, of St. Loui s, 
was represented by A. A. Hilton, sales agent for the company. 

SALVATOR PO TIS, form erly chief engineer of th e N orth and 
W est Chicago Street Railway Companies, was a visitor at th e 
convention. 

THE AMERICAN CAR & FOUND RY COMPANY, whose 
general offices are now in St. Louis, with m anufacturing plant s 
located at various points, both East and West, had a very practical 

exhibit of street car wh eels. The exhibit was in charge of Scott 
H . B lewett, of the home office. A feature of th e wheel exhibit was 
the display of fini shed wheels, with parts broken from their rims 
in such a way as to show the streng th of the m etal used in the 
rims, hubs and spokes, and the depth of the chi ll. Th e sample 
wheels shown included plate wh eels for interurban service, plate 
wheels fo r ordinary city use, and .a new style of key seat designed 
to save the streng th of the axle. The display was made under the 
joint auspi ces of the Missouri Car & Foundry Company, th e Wells 

NEW M'GU IRE SW EEPERS 

& F rench Company and th e T erre H aute Car & Manufacturing 
Company, as the output of all o f these concerns is now controlled 
by the American Car & Foundry Company 

TH E AME RI CAN R AILWA Y SUPPLY COMPA NY. of 
New York, maker of badges, had on exhibition a very handsom e 
sampl e board of conductors' and m otormen' s badges in bronze, 
ni ckel and aluminum fini sh, 

TI-I E STA NDARD U N D E RGRO UND CABLE COM
PAN Y, of Pittsburgh. was represented by its 'Western sales man
ager, J. R. W iley. The full line of samples usually shown at ex-

TAUNTON NOSE AND SHARE PLOWS 

hibitions of thi s kind is now at the Export Exposi tion in Phila
delphia, and on this account Mr. W iley simply distributed the 
company's literature and " took orders." T he Standard Com
pany's manufacturing capacity is now so h eavily taxed that it is 
building a new fa cto ry at San Francisco, and anoth er in the E ast. 

THE P R O TECTE D R AIL BO N D COMPANY was very 
ably represented by J . M. A tkinson, Chicago. r epresenting the 
Western territory, and A. H . E nglund, of Mayer & E nglund, 
P hiladelphia, E astern representat ive. 

THE GARL ELE CTRIC COMPA NY, of Akron, Ohio, had 
an at tractive booth , in which were shown the telephones m anu
factured by this company for railway work I n the branch of car 
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dispatching by telephonic communication, the company has made 
a specialty and its system is employed on a large number of roads. 
Mr. Gari was present in person and explained the method of 
operation to the visiting delegates. 

THE PANTASOTE COMPANY, of New York, was repre
sented by John l\·L High, the general agent, and H. M. Grier, the 
Western agent of the company. The display of car curtains for 
both open and closed cars, as well as curtains and upholstering 
material, was very handsome. Some especially striking effects 
are obtained by the use of curtain material wih silk finish. Panta
sote curtains were shown on a sample car made by the St. Louis 
Car Company for the Chicago City Railway Company. Pantasote 
as applied to other products, such as sportsman's outfits, caddy 
bags, etc., also formed a part of the exhibit. 

THE MILWAUKEE RAIL JOINT & WELDING COM
PANY, of Milwaukee, had an exhibit at Tattersall's consisting of 
a variety of rail sections showing the actual condition and appear
ance of the cast joints employed in its system. The exhibit was 
carefully examined by many delegates who universally commended 
the system, especially the feature by which the joints can be cast 

pany. Edgar Peckham, the well known president of the company, 
was not in attendance. In addition, the company had one of its 
"Metropolitan Special" trucks in the exhibit of the Westinghouse 
Company. 

E. A. and HIRAM B. CURTIS, of the Chicago Truck Com
pany, were there. 

THE BALTIMORE CAR WHEEL COMPANY, of Balti
more, Md ... was represented by J . Paul Baker, secretary of the 
company, and exhibited one of the Lord Baltimore maximum 
traction trucks. This style of truck met with many favorable com
ments and gave the impression of strength and durability. Mr. 
Baker stated that the company had received many orders for this 
type of truck, including one of good size from Baltimore. 

THE EXHIBIT of the Griffin Wheel Company, of Chicago, 
was one of the most tasteful at the convention. The space was 
given up to showing ~amples of different sized wheels made by 
this company, and sections of wheels, exhibiting the character and 
depth of chill. The exhibi t was in charge of C. K. Knickerbocker, 
who had many customers among the delegates, all of whom spoke 
in the highest terms of the service given by the Griffin wheels. An 

EXHIBIT OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

without removing ties. In addition to completed joints, the com
pany showed the steel jackets used as molds. E. M. McVicker, 
manager, and H . L. Prather, of Cleveland, Eastern agem, were 
present. 

J. A. RUTHERFORD was at the convention with an attractive 
exhibit of samples of wire and cable for street railway purpose!, as 
manufactured by the Pittsburgh Reduction Company, of Pitts
burgh, Pa. 

A. M. KITTRIDGE, manager of the Barney & Smith Car Com
pany, Dayton, Ohio, made a hurried visit to the convention. 

THE PECKHAM MOTOR TRUCK & WHEEL COM
PANY, of New York and Kingston, did not consider it necessary 
to make as elaborate an exhibit as in former years, partly because 
its trucks have been employed so extensively in Chicago that prac
tically all types can be seen, from the single trucks used under sur
face cars, to the heaviest double trucks employed on the South 
Side Elevated cars, and partly because the truck has been so widely 
adopted elsewhere that it can now be seen in operation in practi
cally every large city in this country and abroad. The company 
had on exhibition, however, two of its latest type of truck. the 
14-B3, described in the last issue. These trucks were equipped 
with motors, were examined with a great deal of interest by the 
delegates in attendance and their merits were explained by E. G. 
Long, J. A. Hanna and W. H. Gray, who represented the com-

attractive feature of the exhibit was the unique railing surround
ing the booth; it was made up largely of small half wheels which 
gave a most business like appearance to the space. 

THE J. G. BRILL COMPANY, of Philadelphia, was repre
sented by W. H. Heulings, Jr., and G. M. Haskell, of the com
pany's New E ngland office. The Brill Company made no regular 
txhibit, but had a parlor at the Auditorium, where were shown 
models of the company's trucks, as well as photographs of some 
of the latest styles of cars built by it. These headquarters were 
very popular, particularly in the evenings, and visitors were most 
hospitably welcomed. 

THE ST. LOUIS CAR COMPANY, of St. Louis, made no ex
hibit, but was ably represented by George Kobusch, the president 
of the company; Charles Y. Flanders, Eastern agent, and Lytle 
J. Hunter, Cincinnati representative. 

THE CLING SURFACE MANUFACTURING COMPANY 
had an exhibit which attracted much attention from those steam 
users who are employing belted plants, and while direct connection 
has made great advance during the past few years, there are still 
many power stations in which belts are employed, and a num
ber of engineers remarked that their number might have been 
greater if the Cling Surface had been on the market for a longer 
period of time. This compound has been indorsed by the highest 
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authorities in steam engineering, and its merits were clearly 
demonstrated in a practica l way at the Chicago Convention. 

G. P . MAGA NN A I R B R A K E CO MPA NY, of D etro it, was 
represented by W. D . R ay, the company's general manager, and 
expected to have on exhibition its storage system of air brakes 
applied to a P eckham truck. Unfortunately the apparatus <lid not 
arrive in time to be shown in the hall , but the advantages of the 
storage system of air brakes were explained by Mr. Ray, who 
pointed out the fact that no compressing machinery is required 
on the car and that the car mechanism is reduced to the greatest 
degree possible. The absence of compressing machinery includes, 
of course, the elimination of all noise, and possibi li ty of accident 
to this part of brake mechanism. Although this system has been 
on the market for less than a yea r, the orders secured have been 
numerous and the company is now entering upon the second year 
of its existence with an enviable record. 

THE ELECTRICAL INSTALLATIO N COMPANY, of Chi 
cago, was well represented at the convention, those of the firm 
present being J. I. Case, president ; F. H . Fitch, vice-president ; 
J. A. Brett, general manager, and A. M. H ewes, secretary and 
treasurer. This company has made a remarkable record during 
the six and a half years it has been in business, having closed in 
that time 112 contracts for street rail way and lighting work, which 
number will be materially increased before the end of 1899, by the 
addition of several other contrac ts, upon which the company is 
now figuring. During the past season, the company has com
pleted work in Kansas City, Vicksburg, Miss.; Chicago, and many 
other cities. The company is prepared to entertain propositions 
for any kind of electrical construction in any section of the coun
try. 

W. E. DODDS, of the Allis Company, Milwaukee, and J. B. 
Allan, Chicago representative of the company, were in attendance. 

THE POWER TRA CK CLEANER COMPANY, of Toronto, 
Can., exhibited at the convention, a track cleaner and <ligger, 
which is for use in both winter and summer. This is a contrivance 
for cleaning the track, , so made that it passes over the uneven 
joints in the track and clears all obstructi ons before it. It is within 
control and easy operation of the motorman and can be placed 
upon the smallest platfo rm without interfering with the brake or 
controller. Those roads which have used it have given the most 
flattering t estimonials concerning its work. The company will 
shortly open up an office in the Sta~es, probably in Chicago. 

THE KANSAS CITY CA R & FOU NDRY CO M P ANY, of 
Kansas City, Mo. , showed various types of street car wheels. The 
company manufactures every type of wheel fo r car and engine ser 
vice. The company was represented by F . W . and A. J. F isher. 

THE WESTE RN ELECTRIC COMPA N Y, of Chicago, was 
represented at the convention by J. C. Cannon, Philip Rust and 
F. L. Swan. They had headquarters in booth 30, where they en
tertained friends of the company and distributed printed matter 
and souvenirs to visitors. The souvenir was a match-box having 
on one side an illustration of a petite arc lamp, and on the other, 
an illustration of a 16-in. fan motor. On both edges of the box 
were "Western Electric Company, Chicago-New York." The box 
was finished in silver and white celluloid. 

JOHN T. McROY, inventor of the McRoy vitrified clay 
conduits, and who is owner of what is said to be the largest clay 
converting works in the world, was on the special N ew York Cen
tral Lake Shore train, bound for Chicago, and attended the con
vention. Mr. McRoy says that the entire output of his work is 
sold for two years to come. 

THE AMERICAN CA R COMPANY, of St. Louis, was repre
sented by William Sutton, president, and E. J. L awless, of New 
York. 

GEORGE E. SHINKLE and A. WHITING W AT R I SS, Chi
cago representatives of Charl es A. Schieren & Company, were 
active at Tattersall's, though they did not make an exhibit. 

THE HAM SAND BOX COMPANY, of T roy, N. Y., was 
present, as usual, and the exhibit of its box attracted much atten
tion. The const:uction of this box is so well understood that no 
particulars are required here. It need only be said that the fact 
that the box has no valves and few parts, and is warranted not to 
rust, leak, waste sand and draw moi sture, made the exhibit an in
teresting one. The box is used extensively in Chicago. 

E. J. BAGNALL, of the Adams-Bagnall Company, was in 
Chicago during two days of the convention, and visi ted the ex
hibit at Tattersall's. The Adams-Bagnall Company is just put
ting upon the market a new arc lamp, which it believes is the 
first satisfactory lamp of this kind yet put out. 

THOMAS AHEARN, of Ottawa, one of the best known 
engineers and contractors, of Canada, was present at the Chicago 
convention on Wednesday and T hursday, and will come to New 
York before returning home. 

L. A. SAYRE & COMPANY, makers of punches, Newark, 
N. ]., were represented by Mr. Sayre, who showed thei r No. 428 
punch, which is especially adapted to street rail"".ay _se~vice and 

which 1s m use on 
a large number 
of railways. Mr. 
Sayre presented to 
the street railway 
people present one 
of the most unique 
a n d handsome 
souvenirs that was 
shown. It con
sisted of one of 
their No. 428 

MINIATURE PUNCH punches in minia-
ture size and a 

handsome deck of playing cards, both enclosed in a handsome 
case. An illustration of this punch is shown herewith. 

Exhibit of the Christensen Engineering Company 

T he Christensen Engineering Company's exhibit at the con
vention consisted of-

First.-A complete air-brake instruction stand showing the 
operation of the independent motor compressor air brake. This 
instruction equipment is more particularly described in the Chris
tensen Engineering Company's catalogue B, page 37. 

Second.-An installation of a five-car equipment, with auto
matic air brakes complete and in operation, with air gages show
ing the pressure in each cylinder on appl ication of the brakes. 
The triple valves are the Christensen quick-acting type, suitable 
fo r steam railway practice. This is the device on which the Court 
of Appeals for the District of Columbia recently rendered a favo r
able decision. The engineers' valves in this five-car equipment 
are of the automatic train pipe feed type, giving exc~ss pressure in 
the main reservoir. 

Third.-An exhibit of a special high-pressure air compressor 
made for the United States torpedo service. I t is designed for 
1500 lbs. per square inch, and is capable of compressing up to 
2500 lbs. The Morage tanks for this compressor are tested to a 
pressure of 4000 lbs. per square inch, and are made in one piece of 
steel on the cold-drawn process. 

Fourth.-A complete portable air-compressi ng apparatus fo r 
use around car shops and power-houses. It consists of an air 
compressor of l l cu. ft. of free air capaci ty per minute, together 
with automatic cut-out switch, fuse, piping, etc. It weighs about 
800 lbs., and is mounted on a t ruck, so as to be wheeled about 
wherever it is desired to use the compressed air . 

Fifth.-A portable air-compressing apparatus, bui lt up in sub
stantially the same .manner as the one above mentioned with the 
exception thafit is a much larger compressor , being of a capacity 
of 50 cu. ft. of free air per minute. I ts weight complete is about 
1600 lbs. 

Sixth.-An air hoist of the standard type, made by the Christen
sen E ngi neering Company, having an automati cally cl osing valve 
working in such a way that no air can enter into the hoist fro m the 
main reservoir , nor escape from the hoist to the atmosphere with
out the operator holding the val ve open , either fo r admission or 
exhaust. 

The company btough t a new catalogue to the convention, and 
among the many courtesies bestowed upon the delegates was the 
presentation by the company to each lady at tendin g the banquet 
of a beautiful basket of flowers. The company was represented by 
S. W. Watkins, N. A. Christensen, A. Beveridge, and W. J. R ich 
ards, of the home office, and F. C. Randall , general E astern 
agent. 

Exhibit of the Westinghouse Company 

T he most costly and elaborate exhibit made at the conven
tion was that of 1he Westinghouse E lectric & Manufacturing Com
pany. The largest piece in the exhibit was a 500-kw. "engine 
type" ra ilway generator complete-a beautiful machine in de
sign and workmanship. The armature was placed on a platform 
apa rt from the fi elds, so that both could be examined to better 
advantage. There also appeared in the Westinghouse exhibit a 
200-kw. ro tary converter, equipped with starting motor. and a r::iil -
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way station switchboard complete for three generators, six ieeders 
and one load panel, together with two No. 68 500-volt railway 
motors, with aux iliary apparatus , mounted on a Peckham truck, 
two N o. 49 500-volt railway motors, with auxiliary apparatus, 
mounted on a McGuire truck; one No. 70 railway motot" com
plete, one No. 6g railway motor complete, one No. 56 railway 
motor complete, and several armatures partially wound, with com
mutator connected, so that all stages in the building of the arma
ture could be ob:,erved, and a complete line of detail apparatus, in
cluding fuse boxes, lightning arresters, canopy swi tches, etc. , used 
in street railway equipment. 

The 500-kw. generator was one of three of the same size recently 
sold to the Monongahela Traction Company, of Pittsburgh, and 
the switchboard is also sold to the same company. The No. 68 
and No. 69 motors are the latest types built by the Westinghouse 
Company, and in placing them on exhibition the company called 
attention to a number of new features of ·great importance. One 
of these is the increased current-carrying capacity of the field 
windings, by means of which an equal t emperature rise · in both 
fi eld and armature is permitted, instead of, as has heretofore 
usually been the case, the passage of more current, in proportion, 
through the fi elds than through the armature. Another feature is 
found in the use of fi eld poles, which are bolted to the yoke, in
stead of being cast in, as has been the practice for the last ten years 
with the ·westinghouse and other companies. These new motors 
were originally bui lt on an order from the Third Avenue Rail
road Company, o·f N ew York City, and since then large orders 
have been placed by the Brooklyn Rapid Transit Company and 
others. 

The company was represented at the co nvention by the follow
ing: 'William Bauder, J. M. Duncan, C. S. Cook, W. M. Pro
basco, F. McCoy, J. H. Reid, C. E. Skinner, N. W. Storer, F. S. 
Smith, of Pittsburgh, Pa.; vV. W. Grant, of Ottawa; J. R. Gordon, 
of Atlanta; H. C. Marsh, of Cincinnati; R. S. Brown, of Boston; 
C. H. Bragg, of Philadelphia, and C. S. Powell , of Cleveland; W. 
S. Rugg, I rvin Dryer, C. W. Regester, Frederick Nelso n, C. G. 
Burton, W. R. Pinkard, L. M. Harvey, T. A. Hall, T. P. Gay
lord, and Ivor H ennings, of Chicago; T. Julian McGill, of Min
neapolis; C. F. Med bury, of Detroit, and A. Hatet, of the Westing
house Electric Company, of France. 

••• 
New Type of Electric Brake 

A new electric brake, in which the motors are used as generators, 
has been placed 011 the market by the Hubbard Brake Company, 
of Chester, Pa. The brake consists of a large solenoidal magnet, 
to the plunger of which the brake levers are connected without 
interfering with the hand brake. The lat ter is left intact and ready 
fo r use. The solenoid is actuated by changing the motor termi
nals so that they " ' ill act as generators while the car is in motion, 
and these con nections are made by a movement of the brake con
troller. The amount of current taken from the motors is about 
25 amps. maximum, and the braking effect is automatically re
duced as the speed of the car decreases, so that the greatest 
braking efficiency is obtained, while the possibility of sliding the 
wheels is prevented. The latter fact also eliminates trouble from 
flat tening wheels. In case of accident to the ·motors the line cur
rent can be used to set the brake, but ordinarily the motor current 
is used. 

In the system two brake controllers are employed, one on either 
platform. They ,ire of about one-third the size of the car con
trollers, of which they are independent, except that if the brakes 
should be applied whil e the car controller-handle is on the "on" 
position, the connection between the motors and the line current 
is broken. 

The general manager of the company is George E. Pratt, well 
known in street railway circles. 

Resistance Tests in Chicago 

The Chicago Edison Company has recently been making some 
interesting tests of resistance under different conditions of work
ing contact. Re:idings were taken upon a Weston milli-voltmeter 
reading .0002 volts per degree. The first test was taken across 
the joint of an Edison tube through extension strips with con
tacts bolted. The average current was 18oo amps. and rhe ten 
readings varied from .00550 to .00544 volts. The average was 
.005466. The same joint was tested later with contacts amalga
mated and treated with the Edison-Brown plastic alloy. The cur
ren~ u~ed was 1740 amps. and the average drop was .003564. 

S1m1lar tests were made on a tube in the Edison Company's 

subway, near the Chicago River, with ordinary bolted contact and 
1800 amps. The drop in voltage, with 18oo amps., averaged 
.004619. For the same joint, with contact amalgamated and 
treated with Edison-Brown plastic alloy, the average current be
ing 1730 amps., the drop was .00321. Other tests were made, in
dicating about the same difference in resistance, due to the use of 
this device. -

••• 
Cork as a Frictional Agent 

The use of cork for frictional purposes in brake shoes by the 
Composite Brake Shoe Company, of Boston, is well known, and 
it has proved so satisfactory for this purpose that the company 
is extending its application to other industrial uses, notably to 
discs and friction clutches in machinery. Such discs are now 
being used on the friction clutches of heavy movable-bed re
versible planers fo1 reversing the travel or motion, and where the 
app lication of the clutch with cork inserts is made twenty-five or 
more times per minute. The action is found to be quick, but with
out gripping effec l, due, without doubt, to the elasticity of the 
cork. Oil is fre:~ly used on the clutch without apparent detriment 
to the functions of the cork inserts. 

The application of cork in brake-shoes is not confined to steam 
and st reet railway service, but is coming into general use on fire 
apparatus and heavy wagons and carriages, and is also being ex
perimented with on horseless carriages. Another fi eld which is 
attracting special attention just now is its application to rubber 
tires, for which it has manifest advantages. 

In the electric railway service in N cw England this brake-shoe 
is very largely used, ancl it is found that the elasticity of the cork 
overcomes the usual gripping effect and the flattening of wheels. 
and secures a smoother running of the cars. Wood plugs were 
fo rmerly used, but cork is more t enacious, and, because of its 
elasticity and resilient nature, it will not become impregnated 
with iron particl~s from the wheels, or gather up sand and grit 
from the street, an important feature in connection with rubber 
tires. 

Legal Decision 

A decision in favor of the defendant has recently been rendered 
in the suit of the Consolidated Car H eating Company vs. th~ 
Palmer & Monson St-eet Railway Company. The suit was 
brought for the alleged infringement of patent No. 6o8,211, o~ 
improvements in electric heaters, and was defended by the Gold 
Car H eating Company, whose h eaters were being used by the 
street railway company. The decision just rendered declares that 
these Gold heaters are not an infringement of this patent. 

The Largest Rope Cable in the World 

What is said ro be the largest rope cable in the world is in use 
on the Glasgow district subway, and was manufactured by D. H. 
& G. Haggie, of the vVearmouth Patent Rope Works, Sunder
land. Its weight is about 55 tons. The last cable removed from 
this cable road was also manufactured by the Messrs. Haggie, 
aft er a life of 14½ months. The previous best record was 10½ 
months. In oth•~r words, the rope just removed ran 85,000 miles, 
while the previous best record was 61,000 miles. The success of 
this cable is largely due to the improved cable-making machinery 
specially erected by Messrs. Haggie. The process adopted by 
them consists in making the strands and closing the rope on one 
machine, thereby securing the greatest possible efficiency and a 
perfect mechanically constructed rope. 

Enclosed Rheostats 

The inclosed type of rheostat has become the favorite type for 
motor starters during the past few years. The resistance material 
is usually in the form of a reflex ribbon, which is embedded in 
sand, which sand is the filling material of a shallow box made 
entirely of iron or having one face of slate. A patent was issued 
Oct. 24, 1899, to H. Ward Leonard, which thoroughly covers the 
essential features of this form of rheostat box. The patent con
tains twenty-eight claims, and a typical claim reads as follows: 

Claim 23. "In a resistance box, the combination of a box having two large 
parallel surfaces and a relatively narrow edge, one of the large surfaces be
mg in the form of a cover, a resistance within the box arranged in steps or 
sections, terminals to which said steps or sections are connected, and a 
removable filling of mineral insulating material surrounding said resistance." 
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Street Car for Mexico 

T h/c'ar shown in the illustrations herewith is one of a large 
nuI11ber recently built for the Ferro Carril de! Districto of the City 
of/ Mexico. Externally these cars are very handsome, the large 

/ 1;,onogram and 1 he st raight panels setting off the gold of the let
tering to admirabl e advantage. The length over the end panels is 
18 ft. and the total width 8 ft. 2 ins. T here are two platform s, 
each 4 ft. in length , makin g the leng th over the dashers 26 ft. 
T he cars are m ounted on Brill No. 21 -E trucks, with 7-ft. wheel 
base, and equi pped with two G. E. -1000 motors. T h ere arc eight 
reve rsibl e back sez ts, covered with woven can e, and fo ur station
ary back seats in the corners. Spring roll er curtains are fitted to 
the windows, whi ch are made to drop into the side of the car. T he 

CAR FOR MEXICO 

use of the cross seats was one of the reasons which brought the 
innovation of a straight-side car for street railway use. By a 
proper design and putting together of the side fra me an ex
ceedingly strong belt was obtained below the windows. The 
braces were cut into the belts, and posts secured with screws, and 
the sheathing wJ.s put on in the usual way and then glue-blocked 
afterward. Inside, the height from the floo r to the belt rail is 
2 ft. 3 ins. , and from the bottom of the si ll over the t roll ey-board 
about 9 ft. 

A s these cars have to be run in t rains, ther e is a 15-in. opening in 
the center of each dasher. This has a sliding iron door, which 
goes in from the top, and when not in use is placed in gro·oves at 

INTERIOR OF MEXICAN CAR 

one side of the opening. Brill angl e iron bumpers and Brill gates 
are fitt ed to the car. T here are also two Brill sand-boxes and two 
D edenda gongs. The trim is solid bronze through out. The sig
nal lamps are in a rather unusual position, being placed diagonally 
opposite each other on the roof landings. T his is at the right
hand corner of the car goin g for ward. It should be added that 
there are four spectacle glasses for each lamp, presenting four dif
ferent colors-red, blue, green and yellow. The headli ght s are 
electric. 

These cars were built on the Brill special system of construc
tion, by which, ,1fter being completely fin ished " in the white," they 
are taken apart and shipped ; one only of the whole number was 
completely painted in this country. F rom th e view of the in
terior it will be seen that the car is a pl easant and ag reeable one 

for the passenger , presenting the g ood features of elegance wi.h 
light effect. The central chandelier is a combination of oil and 
electric la p. 

Electrically Driven La the 

The practi ce of driving machine tools individually by electric 
motors, a m ethod which is growing popular in many industrial 
establi shments, seems parti cularly applicable to electric railway 
repair shops. 

The illustrati on herewi th shows a 28-in. swing-screw cutting 
engine lathe of thi s kind, driven by a Bullock, type "N" motor. 
As will be seen, the motor is placed directly on the sp indle in the 
head stock, taking the place of the cone pulleys. T he armatu re 

spider is built directly upon the hollow spindle of the lathe. 
By mea ns of a new system of va riable speed control the m otor 

is g iven a g reate r range of speed. wi thout loss of to rque, than i~ 

ELECTRICALLY DRIVEN LATHE 

ordinarily given by the co ne pulley, having sixteen speeds in either 
direction, including the back gear. The controller is placed upon 
the leg of the lath e directly under the h ead stock , and is operated 
by a spli ced shaft running along the bed of the lathe, and a handle 
which travels wi~h the ca rri age. The slowest speed is 60 r.p.m. , 
and the hi ghest about 250 r. p.m, 

Car Wheel Grinder 

Below is shown a new car wheel g ri nder designed to meet the 
dem and fo r a sub stantial g rinder at a low price. In this g rinder the 
ca r wheels are ro lled into bearings fro m the rear end, and the 
difference in the size of the axles is provided for by an adj ustabl e 

~ CAR W HEEL GRINDER 

bushing operated by a screw. The car wheels are revolved at 
about IO r,p,m. by a large gear and pinion , the latter being d riven 
by a large pulley, which is belted to a sm all pulley on the counter
shaft. The large gear is held on the car wheel ax le by a screw 
with adjustable bushings, and is put on before the car wheel is 
rolled into the machine. 

T he bearings for the em ery wheel are two sl eeves, each 7 in. 
long, with dust-proof collars. A sliding motion is obtained by a 
keyway cut on th e outside of the sleeve bearings. An eccentric on 
the car wh eel gear g ives an automatic feed across the face of the 
car wheel. An em ery wh eel with a g rooved face is used for grind
ing the car wheel fl anges. 

T h e advantages claimed fo r th is grinder are that the adjustable 
bearings fo r the axle enable the operator to grind the wheel true 
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with the axle, even though the axle be worn or sprung, and that 
the weight of the car wheels can be much more easily supported by 
adjustable bearings when the strain is downward than on renters 
where the strain is outward as well as downward. The machines 
carry two 14 ins. x 1½ in. emery wheels. The grinder is manu
factured by the Hampden Corundum Wheel Company of Bright
wood, Springfield, Mass. 

Schlicht Process of Combustion 

Radical changes in methods of generating steam have been 
comparatively rare recently, as it is generally assumed that this 
branch of steam engineerin g has reached a stationary condition, 
so far as principles are concerned. For this reason the Schlicht 
process of combustion, which is certainly bold a!ld novel in con
ception, has attracted much interest, especially from the fact that 
it has been employed in a number of manufacturing establishments 
with excellent results. Some of the pr_ominent users of thi s 
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NEW PROCESS OF COMBUSTION 

process are Fuchs & Lang Company, Brooklyn; Barber Asphalt 
Paving Company, Long I sland City; the Fleischmann Distillery, 
Bli ssvi lle, L. I.; Summit Silk Mills, Summit, N. J. The theory 
of the economy resulting from this process is the introduction of 
hot air, instead oi cold ai r, into the combustion chamber. The 
method of this introduction, which constitutes the peculiarity of 
the system, is thrnugh the chimney. The process was thoroughly 
described by Mr. Schlicht in an address read before the Frank
lin Institute about a year ago, and in which he stated that when 
a tube of smaller diameter than the stack or chimney is inserted in 
the latter, the gases of combustion will escape th rough this tube, 

of this invention, that its critics were convinced and then spoke 
in the highest t erms of the invention. 

Another interesting feature of the device is that separate chim
neys to each furnace are not necessary for its successful use, but 
that each furnace will automatically take the quantity of air pro
portional to the combustion occurring therein. For instance, if 
twice the amount of fuel is being burn ed in one furnace than in 
another, both connected with the same stack, approximately twice 
the amount of air will automatically flow into the combustion 
chamber of that furnace. When used in furnaces burning soft coal 
the system materially reduces the amount of smoke inj ected into 
the air. The process is being placed on the market by the Schlicht 
Combustion Process Company, of New York. H. M. Thompson 
is vice-president aud general manager of the company. r} 

1 

~ 
New Compound Friction Car Brake 

For over a year tests and experiments with a new mechanical 
friction brake have been conducted on one of the large Jouble 
truck cars of th e Toronto Railway with such success that the 
company has acquired the right from the owners to equip its en
tire system with the new invention. Officials of the Buffalo Rail
way Company and of the Rochester Railway Company, who have 
;isited Toronto to examine the device , have also been so im
pressed with its possibilities that both companies are planning to 
give it a trial in high speed service on their respective systems. 

The brake is composed of two wheels 18 ins. in diameter, which, 
when fitted closely side by side on the car axle, occupy only 6 ins. 
of actual space. One of the wheels is expandable and is keyed 
firmly to the axle. The other wheel runs loosely on a sleeve on the 
axle. The wheels are connected togther by a loose rocker, or 
clutch, restin g in opposite recesses in each wheel, causing both 
wheels to run to gether. A steel band lined with ½ in. of com
pressed paper encircles the periphery of each wheel, the band on 
the loose wheel being compressible while that on the keyed wheel 
is a- rigid circle. 

To operate the brake, the motorman, with suitable connection 
rods, gently compresses the band on the loose running wheel, re
tarding its motion , thereby reversing its pressure on the loose 
clutch, which in its turn , expands the other wheel within the rigid 
circular band. To this band the chain from the brake frame lever 
is attached, and thus the strain is put upon the brake shoes. It 
will be observed that unlike other friction car brakes, this not 
only depends on a compound, or double friction, but the wind of 
the chain is on an 18-in. circumference. A compression of only 
1/16 of an inch on the loose wheel friction gives a great leverage 

COMPOUND FRICTION BRAKE 

while a current of air will flow down outside of the tube within 
the flue, and thus reach the fire. It is not necessary to have the 
deflector the same height as the stack or, in fact, at all approach
ing the height of the stack; its insertion a short distance at the 
top of the stack is sufficient for the purpose. 

T he air in this passage down the stack is, of course, heated 
from the hot gas,.!s of combustion, so that when it reaches the fi ·e 
the oxygen in it will readily ignite with the combustible ele
ments in the fuel. With this method of working, of course, no air 
is admitted to the grate in the usual way. At first sight it would 
appear paradoxical to conceive a current of air flowing in the 
stack in a direction directly opposite to the gases of combustion, 
and it was upon this ground that the Government Patent Office 
originally rejected Mr. Schlicht's application, on the ground of 
inoperativeness. It was not until the inventor had made a demon
stration in the basement of the Patent Office of the practicability 

on the main keyed wheel friction, makes the operator's work in the 
cab very easy, and gives him absolute control of his car. 

In stopping on grades, there is no back roll of the car, as the 
wind is so far from the axle, and although the most sudden emer
gency stop can be made, complete control over the operation of 
the brake is retained. As to the durability of the apparatus, i_t is 
stated that when the parts were examined after four months' steady 
running, making approximately 13,000 miles, and 196,000 stops, 
there was no perceptible wear. It will be noticed that the fric
tional pressure is most severe on the band linings, and these, it 
is said, were found had not worn down 0.01 in. in the four months. 

The brake complete weighs about 175 lbs., and outside of slight 
regular lubricating, is said to require no personal attention what
ever. J. B. Perry, director of the McCollum Company, Bedford 
Road, Toronto, which is manufacturing this brake, is about to 
form a company in the United States to place it on the market. 
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Important Presentation in New York 

One of the principal points brought out in the di scussion in Chi
cago upon Mr. Y erkes' paper was on th e relation s existing be
tween employees and the managements of the transportation sys
tems in di ffere nt parts of the country. Apropos of thi s, one of 
the mos t striking events, showing the possibility of cordial rela
tions existing between these two departments, occurred in New 
York last month, and its importance, judged in many ways, is so 
g reat, that more than a passi ng notice sho uld be given it. It 
shows clearly th:it enli ghtened treatment, coupled with a thorough 
understanding of the needs and wishes of the m en composing the 
operating force, and a willingness to co mply with those wishes, 
when reasonable, i, thoroughly app reciated by the men, and able 
to bring abo ut a feeling in all departments that the welfare of each 
is being cared for by the other. 

What makes the ev~nt, which of itself, we think, was unique, 
the more remarkable was its occurrence within a 
month after an attempted strike, during which 
every atttempt was made to create within the 
minds of the employees a feeling of distrust 
against the managem ent, and th eir fid elity was 
assailed by all the demagogic argum ents known 
to labor agitators, who had staked their r eputa
tions upon creating dissatisfaction against the 
company. It is needless to say that these effort s 
failed utterly, and th e feeling of loyalty on the 
part of the road where the attempt was made 
was greater than ever before. The importance of 
this to the company can hardly be overestimated. 

The event to which r eference is made was the 
presentation of a loving cup and a set of testi
monials to H. H . Vreeland, president of the 
Metropolitan Street Railway Company, by his 
employees. The presentation occurred at Car
negie Hall, Oct. 7, at the third annual meeting o f 
the Metropolitan Street Railway Association of 
which Mr. Vreeland is president, and which is 
a mutual benefit organization of the employees of 
the Metropolitan Street Railway Company. The 
cup and testimonials were secured by a commit-
tee of the employees, entirely without the knowl
edge of the management, to whom the entire 
affair was a complete surprise. The contribution 
of each employee was limited in amount to IO 

cents, and only those were allowed to contribute 
who had been with the company since before 
the attempted strike. In this way the offering • 
became essentially a spontaneous tribute from ~ 
those who were well acquainted with the person- ~ 
ality and characteristics of the person whom th ey ~ 

honored. '· 
The cup, which is of silver, is illustrated h ere- f 

with. The resolutions, which were very hand
somely engrossed, bore the following words: 

"The employees of the Metropolitan Street 
Railway Company, of the city of New York, 
being desirous of showing our high appreciation 
of your worth as an official, a man and a friend 
offer y_ou, Herbert H. Vreeland, president, ou; 
best wishes, and extend a vote of thanks for the 
interest taken in our welfare and the many kindnesses shown us 
in sickness and in health. 

'_'That you and your family, through the grace of God, may 
enJoy many days in health an,1 happiness is the prayer of the 

COMMITTEE FOR THE EMPLOYEES. 
"October 7, 1899." 
It is c:rtain that n? railway manager was ever a r ecipient of 

such• a gift from all his employees as this, and it is one which is 
to be r egarded as the most valuable of heirlooms. 

The Metropolitan Street Railway Association, to which reference 
~as b~en made, has _been in existence for three years, during which 
time its membership has increased from 100 to 2630. Any em
ployee of the Metropolitan Stree t Rat!way Company is eligible 
to membership, c>.nd it now includes most of the men employed by 
the_ company. Its main object is to give free m edical attendance 
to its members, and $150 to their famili es in case of death at an 
expense of so ~e~ts per capita per month. During the p;st two 
rears the association has also established an excellent library for 
its members and their families, and if any member wishes a techni
cal or engineering book for hi s own use or for that of some mem
ber of his family, and the work is not already in the library, it will 
be purchased upon request. 

The meeting on Oct. 7 was preceded by an address by the presi-

• 
den t, Mr. V reeland. Among other things h e said: " At a time 
like this, when there is so much misleading talk concerning the 
evil effects to workingmen of large combinations of property, it 
is well for us to study our own case, and inquire what the effect of 
combination has been upon us. It is, of course, no part cf our 
duty to here discuss the affair s of any other class than our own. 
We are railroad m en , pure and simple, and we must r egard move
m ents and t endencies as they affect ourselves and our business. 

"In probably no industry in the world has con solidation been 
more active in the last ten years than in railroads. In fact, rail
road hi story of that period is one continuous r ecord of 'combina
tions,' 'amalgamations,' 'm ergin gs.' 'l easings,' or wh atever term 
lawyers please to give to one and th e same thin g. In th e nine 
years since 1890, 946 railroads, aggregating 63,000 miles, have been 
consolidated. 

"None of the eloquent g entlem en whose prerogative it is to in
terest himself in every one else's busin ess will clai m that by 
reason of this con solidation the number of railroad employ ees in 

CUP PRESENTED TO MR. VREELAND 

the United States has been lessened or wages reduced. It is 
true, these consolidations have saved milli ons of dollars paid to 
high-class and ornam ental officials, but so far as the operating 
and working forces are concerned (and with thi s we are most in
terest ed), the effect has been good. 

"Within the period named, hours of labor h ave been lessened 
and wages increased, and in that time the number of railroad em
ployees has grown, not alone by reason of extended mileage, but 
because even the so-called labor-saving improvements have called 
fo r more human help. I think it is safe to say that in every in
stance where an improved appliance has displaced one man, the 
demand for greater safety and improved facilities has created a 
demand for two. 

" Nothing will bring this fact home to your minds more surely 
than a g lance at the past and the present of the railroad svstems 
on which you are employed. Do you find that the introduction of 
electricity as a motive power , instead of horses, has increased or 
diminished the working forces on the street railways which con
stitute the Metropolitan system? That system as now consoli
dated has a wage list ten times as great as that when its con
stituent properties were operated separately and by horses. 

"Nor is this all, for with every increase in the volume of the 
list of paid operators, there has been a marked improvement in 
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the personnel and in the standard of the men. No one who knows 
the truth would, for instance, think of comparing the employees 
of this sys tem with the rag-tag and bob-tail that constituted the 
working fo rce of its constituent parts or companies when they 
were separately operated by horse power. The effect of con
solidation upon us has been to elevate out of the slough of what is 
contemptuously called 'miscellaneous labor' between five and six 
thousand men into a distinct class, in which not only muscle but 
brain is demanded. 

" New York City represents but a small portion of the mileage 
of street railways under electrical operation in the United States, 
and it is known to every one of you that any man who has been 
t rained on this system, and whose character is good, can claim a 
place and obtain a standing by the very reason of hi s apprentice
ship here, on any system anywhere in the world. So then, so 
fa r as we are concerned, we can look without any special dis
comfort at a combination whose results have been beneficial to 
us." 

T he immense audi ence which crowded the spacious hall were 
evidently in accord with Mr. V reeland's remarks, judging from 
the he;irty app lause whi ch followed. After the reading of the 
secretary's report a commi ttee ascended the platform and made the 
presentation already desc ribed. 

M r. Vreeland acknowledged the gift in a few well-chosen words. 
A high-class vaudevi lle enter tainment fo llowed, and was thor
oughly enjoyed by all present. 

John M. Roach 

T he newly-el ected president of th e A merican Street Railway 
Association , J ohn M. R oach , has had a long and most successful 
experience in electric rail roading, and is generally looked upon 
by those acquainted with the street railway interests in this coun
try as one of the most astute and successful managers of street 
railway properti es in the U ni ted States. Like many other men 
of success, he has achieved hi s knowledge of and di stinction in 
his chosen profession by beginnin g at the lower rungs of the lad
der , and has success ively shown his ability to master the prob-

JOHN M . ROAC H 

!em s connected with railways operating with horse, cable and 
electric power , exhibiting in each a r emarkable grasp upon the 
fundamental principles of th e transpor tati on and mechanical ques
tions involved. 

T he subj ect of thi s sketch was born in Noble County, Jackson 
Township , O hio, on J an. 30, 1851. His ancestors came from 
Vi rginia and settl ed in the garrison on the Muskingon Rivet, near 
Beverly. Mr. Roach left Ohio when eleven years of age, and went 
to R ockford, Ill. , where he attended a high school for one year. 
After this he went to Corinne, Utah, and from that place to 
Helena, Montana, covering the entire range of the Rocky Moun
tains and spending three years in that section of the country 
prospecting fo r g old. On a " bucking" broncho he rode to Walla 
W alla, Washingron T erritory ; Portland, Oregon; Oakland, and 
down into the lo,ver part of California, around White Pigeon, 
U tah, and back to H elena, Montana. 

After roving around the western part of the Continent for seven 
years, making and losing large sums of money, he returned to 
R ockfo rd for a year, and settl ed in the city of Chicago on O ct. 7, 
1872, entering the employ of the N orth Chicago Street Railroad 
Co mpany as a conductor. H e was an absolute stranger in the 
city, and had no fri ends nor acquaintances there. Aft er serving 
the company as a conductor fo r four months he was taken into 
the offic e and made a cashier. From that position he served in 
all the intermediate positions, until in 1889 he was made general 
manager of the North Chicago Street R ailroad Company, and in 
1897 general manager of the W est Chicago Street R ailway Com
pany, in both of which positions he remains in the companies 
which have succeeded to the control of these properti es. 

l\fr. R oach married Miss Kate L yon in 1872, at R ockford , Ill. , 
and has one son, F. Lyon R oach, born in 1875. M r. R oach is a 
member of th e Union L eague Club, Marquette Club and U nion 
Club, of Chicago, and a Knight T emplar, Lincoln P ark Com
mandery. 

• •• 
Personal 

MR. SI E ZO M ISAKI, chief engineer of an interurban road 
connecting the city of O saka, J apan, with the neighboring city of 
Kobe, was in Chicago during the convention and was much inter
ested in the exhibits. 

MR. W. S. DIMMO CK, general superintendent, and W. D. 
T arkington, master mechanic, of the Omaha & Council Bluffs 
R ailway & Bridge Company, attended the Chicago convention and 
renewed acquaintance with many of their old fri ends. 

P R OFESSO R ALEXAN D E R B. W . KEN N E DY, one of the 
leading electri cal eng ineers of L ondon , has taken into partnership 
Mr. B ernard Maxwell J enkin, who has been fo r some years past 
hi s principal assistant. The new firm will be very strong in en
gineering circles. 

M R. W. J. COO KE, vice-p resident of the McGuire Manufac
turing Company, was reported as ill at his home, and typhoid 
fever was feared. M r. Cooke's many fri ends will sincerely hope 
that thi s danger may be averted and that he will soon be around 
again in hi s accustomed travels. 

M R. F. S. DRAKE, formerly general manager of the Nassau 
Electri c Railroad Company, of Brooklyn, and later master m e
chanic of the Brooklyn Rapid T ransit Company, has now become 
connected with the St. Loui s Transit Company as m echanical en
gi neer, and attended the conventi on with fri ends. Mr. Drake has 
had a very valuable experience in electric railroading, dating from 
1889 to 1890, when he was engineer in charge of construction of the 
fir st elec tric railway built in Buffalo. H e later went to Pittsburgh 
and then to Brooklyn. 

M R. F. L. FULLE R, res ig ned, on Oct. 1, hi s position of gen
eral superintendent of the W est Chicago Street R ailway Company, 
to accep t that of assistant to the president of the United Power & 
Transportation Company, of Philadelphia. This company, as is 

generally known, is a recent or
ganization and controls and 
operates a large number of for
merly independent railway ana 
lighting companies in the neigh
borhood of Philadelphia and 
Wilmington, D el. , also in other 
parts of Eastern P ennsylvania 
and in N ew Jersey. Among the 
companies included in this con
solidation are the Wilmington 
City Railway Company, Wil
mington City Electric Company, 
Wilmington & Chester Traction 
Company, Chester Traction Com
pany, United Traction Company, 

F . L. FULLER. of R eading; Reading & Womels-
dorf Electric Railway Company, 

H olmesburg, Tacony & Frankford Electric Railway Company; 
Roxborough, Chestnut Hill & Norristown Railway Co~?any: 
Trenton Street Railway Company, of Trenton, N. J.; C1t1zens 
Electric Light & Power Company, of Delaware County; Dela
ware County & Philadelphia Electric Railway Company, the 
Lebanon Valley Street Railway Company, the Edison Electric & 
Illuminating Company, of Lebanon; Wilkesbarre & Wyoming 
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V alley Traction Company, W ilkesbarre, Dallas & H arvey's Lake 
Railway Company, and the Metropolitan E lectric Company, of 
R eading. 

To this company Mr. Fuller will bring a long ex perience in elec
tric rail roading, obtained in Chicago and elsewh ere, which has 
g iven him a high reputation in thi s line of work. Mr. Fuller 's 
connection with street railways dates from J anuary, 1888, 
when h e entered the service of the S t. Paul City Railway Co m
pany, at which time he was appointed fo reman of the Selby A venue 
cable line, just then put in operation. In the fo llowing year th e 
company decided to substitute electri city fo r ho rses on th e g reater 
part of its system, and at that t ime M r. F ull er was appointed as
sistant superintendent. H e remained with this company until the 
co nsolidation with the Minneapolis system in April of 1893, when 
he resigned and entered the service of the W est 0 1icago Street 
Railway Company, of Chicago, as assistant superin tendent. At 
this time the latter co mpany had t wo cable lines in operation, but 
on the rest of the line horses were em ployed. I n 1894 it was de
cided to change all the lines not operated by cable to electric , and 
Mr .. Fuller was appointed s11peri1~tendent. In 1895 h e was m ade 
general superintendent and remained in that po si tion unti l Oct. 1, 
this year, when h e accepted th e pos ition m entioned above. Mr. 
Fuller will m ak e his headquar ters in P hiladelphia. 

MR. E . S. DI MMOCK has been made g eneral manager of the 
Bay Cities (Mich.) Consolidated R ailway Company. Mr. Dim
mock has been engaged in steam rai lroading practically a ll his life 
until fo ur years ago. H e was in early li fe for seven years appren
ticed in the m echanical departm ent of a pro minent road. and later 
became superintendent o f mo tive po wer of the Union Stock Yards 
at Omaha, and superintendent of elect ric lighting of the stock 
yards. He is a prac tical engineer and machinis t and will be a 
valuable acquisition to the Bay Cities Company. H e is a brother 
to W . S. Dimmock , superintendent of the O maha & Council Bluffs 
R ailway & Bridge Company. 

MR. H . F. J. PORTER. whose portrait is presented herewith , 
is well known through his connection with the g eneral subj ect of 
hollow-forged open-h earth and nickel-steel shafts, and, in par
ticular, upon their adaptability to street railway power plants. Mr. 

P orter has so long been an ad
vocate of this type of forgi ng 
fo r such service that his nam e 
has becom e closely associated 
with it in the developm ent that 
has been witnessed in all sec
tions of the U ni ted States. The 
ea rli est installations were made 
at Chicago, and to that city be
longs the credit fo r much of the 
prestige now held by such 
shafts. Now that th e hollow 
shaft has been firmly estab
lished in favor for use in large 
plants: it is hard to appreciate 
the imm ense labor involved in 
its introduction, fo r not only 
was it necessary to show its 
superiority over wrought-iron 
shafts which had been m ost 

_ H. F. J. PORTER. g enerally in service in sm aller 
plants up to that time, but Mr. 

Porter found a more or less firmly rooted antipathy to stee l fo r 
this service, owing to the failures experienced in solid shafts m ade 
of low grade steels. Mr. Porter was for m erly Chicago representa
tive of Bethleh em Steel Company, but of recent years has been 
connected with the company's g eneral sales department at South 
Bethleh em. H e has not , however , confined himself to commercial 
life, but has delivered many lectures before technical institutions, 
principally on subj ects connected with recent developments in 
high-class forging. His most recent work in thi s direction was an 
interesting talk on " The P osition of Forging in the A rts,' ' given 
Oct. 19, before the Political Economy Club at Chicago. Shafts of 
fluid-compressed open-hearth and nickel-steels, annealed and oil
tempered, have been adopted for practically all of th e m ore re
cently planned large power stations in the East, notably those of 
the M etropolitan Stree t Railway Company, at Ninety-sixth Street, 
New York; the Third Avenue R ail road Company, of N ew York, 
and the Boston E levated R ailway Company, and it is safe t o say 
that this practice will be closely fo llowed in all future work in
volving the enormous units demanded by modern str1?et railway 
practice. 

MR. IRA A. McCORMACK has resi gned his positiun as gen
eral superintendent of_ the Brooklyn R apid Transit Rai lway Com
pany to accept that of vice-president and managing director of the 

Syracuse Rapid Transit Railway Company. Mr. McCormack is 
known as one of the a blest 

I 
r 

IRA A. McCURMACK. 

f 

manage rs in the country, and 
had Leen engaged in steam 
railroading for twl'.nty years 
before going to Brooklyn. 
During this time his reco rd 
was one of continual prom o
tion. H e fill ed each posi tion 
in a mo ::, t sati sfactory manner, 
and was at one tim e located at 
Syracuse in charge of the in
terests of the W est Shore 
Railroad Company. He 
moved to Brooklyn in J une, 
1895, to take charge of the 
eastern di strict of the Rapid 
Transit system, but was soon 
appointed general superin

tendent. As the Brooklyn H eights Company gained control of the 
various lines that now go to 111 ake up the system of the R apid 
T ransit Company they were placed in charge of Mr. McCormack, 
who soon had them running with the sa me evenness that has been 
brought about on the original lines of the company. Mr. Mc
Cormack's success has been attributed to two things, hi s just 
trea tment of the employees, and his intere::,t in behalf of the 
ra ilroad company. He always felt that there were two duties of 
e<Jual importance attached to his position, one being to the com
pany and the other to the men. Mr. McCormack has the repu
tation among the rank and file of the company of treating his m en 
with the greatest civility and this conduct he also inculcated among 
the minor officers of the road in their dealings with th e men under 
them. During all the late difficulties with the men of the Rapid 
Transit road it was said that no harsh words were uttered against 
the superintendent. Mr. McCormack will occupy the posi tion re
cently h eld by Mr. E. 'N. Moore, who resigned on account of large 
business interests elsewhere, except that M r. McCormack will r e
side in Syracuse, which his immediate predecessor did not. Mr. 
C. Loomis Allen, presen t general manager of the Syracuse Rapid 
Transit Company, will continue in that position. 

AMONG THE MANUFACTURERS 

TH E GOLD STREET CAR HEATIN G CO M P AN Y , of New 
York, has been awarded a contract for several hundred electric 
car heaters for the Glasgow tramways. 

TH E SIEGRIST LUBRICATO R COMPANY, of St. Louis, 
Mo., h as recently publi shed a new and tasteful catalogue, which 
they wi ll be glad to send to any reader on application. 

THE Q. & C. COMPANY, of Chicago, has announced that it 
now has exclusive control of th e sale of Magnolia anti -fricti on 
m etal to rai lroads , both steam and electri c, of the U nited States, 
Canada and Mexico. 

R USSELL & COMPANY, of Massillon, O hio, builders of the 
R ussell single valve automatic cut-off engi ne, have recently issued 
a very tasteful catalogue containi ng general and detailed views of 
this engine, together wi th engravings showing the company's 
works. 

HEN R Y L. P RATHER , of Cleveland, Ohio, has r ecently 
closed a contract with the R och est er R ailway Company, of 
Rochester, N. Y., for the cast welding of several thousand joints 
on 4½-in., 6-in. and 9-in. ra il. The welding system of the Mil
waukee Rail J oint & Welding Company wi ll be used. 

T HE J . G. B RI L L COMPANY, of Philadelphia, h as recently 
secured what is undo ubtedly the largest o rder for t ruck~ ever 
placed in a E uropean country. It was awarded Ly th e Electric. 
R ailway & T ramway Carriage Works, of P reston, Eng., and was 
fo r 700 trucks of the Brill 21 -E and maximum traction types. 

TH E LYNN I NCANDESCENT LAMP COMPANY, of 
Lynn, Mass., is manufacturing an incandesce nt lamp fo r street rail
way use, which embodies a number of important improvem ents. 
The lamp is anchored and cannot droop or be broken by the mo
ti on of the ca r. T he lamps are made to burn in series on 500, 525, 
560 and 600-volt circuits and are carefully selected so that they are 
uni fo rm and long lived .. 

WILSO N & COMPANY. of Brooklyn, N. Y., manu facturers 
of the Wilson t rolley pole catcher, ca ll att enti on to the fact that 
thi s devi ce locks and holds the trolley pole fas t the instant the 
trolley leaves the wire and do es not draw it down below the trolley 
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wire in this contingency, as stated in the last issue. The company 
has a large number of letters from prominent ra ilway companies, 
speaking in the highest terms of thi s device. 

THE UNION BOILER TUBE CLEA NER COMPA NY, of 
Pittsburgh, Pa., has recently fini shed what is said to be the largest 
contract ever awarded for cleaning boilers, being twenty-two water 
tube boilers, containing an aggregate of 10 miles of 4-in. tubes-a 
task no· other concern in the world has the equipm ent to accom
plish. The company has also just shipped ei ght mach ines to En g
land and Scotland. The initial machine fo r export was shipped 
just one year ago. One of the latter was a repea t of th e fir st 
order . 

THE LORAIN STEEL COMPANY, of Lorain, Ohio, has 
just published what is probably the most tasteful rail catalogue 
which has ever been published. The rail sections, whi ch are 
usually illustrated by line sections are here represented by fine vig
netted half-tone engravings, which adds much to the appearance 
of the book, while making the section shown no less convenient 
for measuring purposes. The rails are all reproduced full size, and 
there are some sixty-five of them, including both slot and ~ervice 
rails. The special work, crossings, joints, etc., are illustrated in 
the same way. 

THE MANUFA CTURING PLANT of the Vulcanas F orging 
Company, sitnated between W ason Street and Case Avenue, Cleve
lanu, was en tirely destroyed by fire Oct. 25. The fire was di s
covered by the watchman in making his rounds and had gained 
such headway by the time of the arrival of the fire apparatus that 
it was utterly impossible to save the building. Several freight cars 
which were standing in the r ea r of the building wai ting to be 
loaded with fo rgings were also destroyed. The building was two 
stories high, and about 175 ft . long x 50 ft. wide. The loss is esti
mated at $30,000. 

THE GENER A L IN CANDESCENT A R C LIGHT COM
PANY, of N ev. Y ork . is is.:.ui ng circulars and price lists devoted 
to underground eletli"ical appara tus. The T ailleur coupling boxes, 
servi ce boxes, junction boxes and coup ling joints and Ferguson's 
all copper safety catches are among the devices illustr2ted an d de
scribed. The company has branch offices in all the large citi es, 
and manufactures arc lanrns, inca ndescent lamps. pure <l.rawn 
copper switches, automatic clock and voltmeter swi tches, push 
button switches, fa n motors, power, motors. dynamos, . switch
boards, rheostats, underground m aterials, W right s discount meter, 
etc . 

THE TRADE PAPER ADVE RTISI N G A GENCY, 150 
Nassau Street, N ew York, has made a valuable addition to its 
forc e, in seeming the services ot Sam A. Elking ton, who has been 
associated as adverti sing manager and advertising writer for the 
past ten years with a number of the leadin g t rade journals of thi s 
country. There are few men more successful as an advertising 
expert, or one that is more familia r with technical journals than 
Mr. Elkington, and adverti sers des irous of using trade pape ·s 
wi ll find his services of great assistance and value to them. Mr. 
Elkington will have charge of the Phi ladelphia office of the com
pany. 

THE CHRISTENSEN · ENGINEERING COMPAN Y. of 
Milwaukee, has recently published a r evised edition of its cata
logue on the Chri stensen straight air brake apparatus. which gives 
not only views and co m pl ete information of the company's air 
brake, but a short synopsis of the pr pgress of the company si nce it 
entered the fi eld , and a discussion of th e desirabi li ty of the use of 
straight over automatic air fo r electri c rail way se rvice. It is inter
esting to note that the company has sold and delivered . during the 
past two years, nearly 1000 equipments. and that duri ng that time 
the cost of maintenan ce for these equipments, computed from the 
sale of repair parts, has been only a frac tion of 1 per cent. 

THE BULLOCK ELECTRIC MANUFACTURING COM
PANY, of Cincinnati , reports sales for the m onth of September 
involving sixty-one machines rangin g in size fro m 3 kw. to 150 kw. 
Among the more impor tant were fift een engine-type generators 
fo r United States Army transports and ten 50-h.p. motors to 
operate at 200 r.p .m. for M essrs. Dick. K err & Company, of Lon
don, E ngland. Several repeat orders were received, among them 
being the following : M aryland Steel Company, Baltimore, Md., 
third order ; Consumers Park Brewery, Brooklyn, N. Y., third 
order ; Atlas Cement Company, Northampton, Pa. , fifth order; 
Missouri L ead & Zinc Company, Joplin , Mo., third order. When 
representative concerns, such as those named, find it to their ad
vantage to continually add to their equipment of Bullock appar
atus , it can m ean but one thing, and that is , that the machine's have 
given per fect satisfaction. A new bulletin, just issued by the com-

pany, describes type "N" motors. This is the first bulletin of the 
standard 6 ins. x 9 ins. size which has been issued. Those inter
ested in electrical li terature will appreciate this reduction in size, 
as it is more r eadily filed than the .larger pamphlets. It may be 
had by addressing the. company. 

THE SIMPLEX ELECTRICAL COMPANY, of Boston, 
Mass., r eports an active demand for "American" car heaters. In 
addit ion to many recent orders in New England and in the West, 
the com pany reports the sale of 600 heaters to the United Railways 
and E lectric Companies of Baltimore, Md., this being the third 
successive order received from Baltimore within the past two 
years. The Simplex Company claims great durability for the 
' 'Am erican' ' car heaters. and lays particular stress on the claim 
that th ei r coils never rust out, as they use a special non-corrosive 
wire instead of steel alloy. While the wire is far more expensive 
than that commonly used, the results more than justify this prac
t ic e- so the company claims. Since the Simplex Company an
nounced the sale of enamel car heaters , there has been ml!l:h in
terest evinced and sample equipments ordered by street railway 
compani es. The peculiar advantages claimed for the enamel heater 
are. that owing to the resistance wires being compl etely imbedded 
in enam el u ni formly distributed over cast iron plates, there is no 
possibili ty of inj ury or trouble developing by any meddling or 
carelessness on the part of passengers, and that the heaters being 
enti rely waterproof offer no opportunities for trouble when the 
cars are cleaned. even if a hose is used. The company insists that 
this is the heater of the future. 

THE RESULT of a series of tests carried on by Professor R. 
C. Carpenter, of Cornell University, upon "Cling Surface," a com
pound for belts manufactured by the Cling Surface Manufacturing 
Company, of Buffalo, was published in the May issue. Those 
whose attention was attracted to that article will be interested in 
a lett er which Professor Carpenter sent under date of Oct. 7, to the 
same company. In this he says: "Later tests of the use of Clin,g 
Surface on belting substantiate in every particular the statements 
made in my report of April 17. They also indicate higher effi
ciency of transmission and less loss of power in the case of belts 
treated with Cling Surface than in the case of belts not so treated, 
when working under the conditions prevailing at the time of the 
ea rlier test. This is• due to the fact that the slipping of a belt 
causes considerable loss of power, the power so lost passing off in 
heat. The use of Cling Surface reduces the slipping and conse
quently reduces the loss · of power occasioned by the use of belts 
that slip. During the past six months I have had occasion to 
observe the practical use of Cling Surface in a number of instances. 
In all such cases Cling Surface has improved the belts by softening 
them. and as far as I can determine in the limited time (seven 
months) tends to preserve the leather of which they are con
structed." 

New Publication 

The Growing Magnitude of E lectrical Industries. Prepared by T , 
Commerford Martin for J. G. White & Company. 

The small brochure bearing this title gives briefly an idea of the 
advance made in electrical interest and investments during the last 
few decades. The subject matter is divided into various headings 
devoted to the different branches of electrical interests, and inter
esting figures are given of each. For instance, Mr. Martin esti
mates the gross income of the telephone companies during the last 
year as about $50,000,000, and gives the number of conversations 
over the Bell lines as a little over two and one-quarter billions. 
The central electric lighting and power stations of the United 
States, have a gross income yearly of about $66,000,000 and are 
capitalized at about $600,000,000. The isolated and municipal 
lighting plants represent a capital investment of about $400,000,000. 
Of electric railway work, the writer says: "The capital liabilities 
of the street railways of the United States at the close of 1898, were 
$1,621,820,000, a gain in one year of nearly $150,000,000. A con
servative, authoritative estimate made in 1897 was that the street 
railways were then earning gross at least $150,000,000, a fair figure 
in view of the fact that in three Eastern States with less than one
third of the mileage, the earnings in 1896 were $64,000,000. It is 
therefore safe to say, in view of the rapid growth of carrying ca
pacity, that the total earnings in 1898 were not less than $175,000,-
000. It appears that 220 roads earned $130,000,000 in that year. 
There are about 900 roads or systems. If the net be taken at 
around 40 per cent, there was applicable on bonds and stock, the 
sum of from $6o,ooo,ooo to $70,000,000, or from 4 per cent to S per 
cent over the whole capitalization." As a summary Mr. Martin es
timates the investments in all electrical industries in the United 
States at about $3,26o,ooo,ooo. · 




