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Our Convention Souvenir Issue 
Our convention issue this year differs from any which we 

have published in previous years in that it takes up analyti
cally the practice of the elec tric railways in a special section 
of the country, rather than in one city. The national asso
ciation, in arranging the program for the Columbus con ven
tion, has made the subject of interurban railway practice
particula rly in the States of Ohio, Indiana and Southern 
Michigan- the key note of the meeting. For this reason, . 

our convention issue this year is devoted to interurban rail
way practice-not in the way or' publishing descriptions of 
interurban lines, Lut in summarizing the methods of twenty
:,ix different roads in cunstrl.lction and overation. I n this 
analysis it has been impos:i ible, of co urse, ta caver the entire 
range of interurban practice within the covers of a single 
issue of this paper. A se lection of subjects had, therefore, 
to be made, and this wa:, done by the i11clusion of the follow
ing topics; \Vay and way matters, rolling stock design and 
equipment, genera tion and tran:,mission of power, lines and 
cables, car houses, schedules, speeds, limited service, fares, 
freight and express, interurban railway economics, and par
ticulars of the apparatu s used in the territory under examin
ation. 

It was manifestly impossible to indude all of the inter
urban roads in this district in the investigation, and a selec
tion of road::., as well as of subj ec ts, had to be made. l n 
choosing the twenty-six roads treated i11 the tables and the 
text, the publishers realize that they have omitted many im
por tant roads whose methods arc well worthy of attention 
and study. But our space did not permit us to take all, and 
in making a choice, certain sy:itcms in Ohio, Indiana and 
Southern ::viichiga11 were selected which were coi1sidered to 
be typical and representative of all departments. A ll of the 
roads covered in the convention issue were personally vis
ited by the editor:, of th is paper for the purpose of sec uring 
the data upon which the tables and conclusions are ba:,ed. 

I t will be noticed that the analy:,es in the text are largely 
based· on groups of roads. For instance, the practices in 
Ohio, Indiana and Michigan have been treated more or less 
independently, and in the tables a further division of the 
roads into groups . has been made in the case of the O hio 
properties. This treatment has been fo llowed for several 
reasons. Primarily, the territory to be covered is so exten
sive that a grouping of roads was thought advisable, both for 
the convenience of the compiler and the reader, and that by 
States seemed the most logical and natural. T his treatment 
also ser ves to bring out the fact that the development of 
in terurban work has been from certain centers out into the 
adjoining- krritory, ancl is almost comparable to the en
larging circles on a body of water. \¥e find, therefore, con
siderabl e similari ty in prac tices among the roads around each 
center, the differences growing more pronounced as we get 
away from the centers of the circles. And, as the methods 
of different States are taken up, the differences become more 
pronounced. These variations arc particu larly noticeable in 
such matte rs as handling freight and ex press, schedules, lim
ited service, rates of fare, despatching, etc. For this investi
gation, seventeen roads were selected in Ohio, seven in 
Indiana and two in J\ilichigan. 

Of course, Columbus, as the convention city, wi11 be of 
special interes t, and one chapter has been devoted to · a de
scription of the city system, and another to an account of the 
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operat ing practices of one of the latest interurban roads 
extending out of that city. T he city sys tem of Columbus is 
a prosperous one, and will be fo und well worthy of study by 

the convention delegates next week. It possesses additional 
interest from the fact that it is historical ground from an 

elec tric rai lway standpoint. 1t was on the Columbus system, 
in 1887, that the late Professor Sidney H. Short , then a com

paratively r ecent graduate of th e Ohio Univer sity, co n
structed about two miles of electric road o n h is original series 
system. This was one of . the first Short trolley lines, and , 
while the series system did not prove as desirable as the 
pa ra1lel method of power dist ribution fo r electric rai lways, 
th is early road excited great interest at the time, a nd can 

logically be regarded as the progenitor of the vast system of 
in terurban lines which center in Columbus. 

I n the chapter of the convention issue, fo llowing the de

scription of the Scioto Valley sys tem, a brief outline is 
published of the district and the roads treated. T he maps 

presen ted of various section s showing the in terurba n railway 
sys tems have been prepared largely from original sources, 

and are bel ieved to be as near ly accurate as is possible, in 
view of the many changes that are co nstantly taking place in 

interurban development in this terri to ry. In the fift y- two 
pla tes of half-tone engravings will be found many interest

ing views illustrating different phases of interurban work. 
In arranging these illu stration s, the endeavor has been made 

to group the views, in so far as possible, ~o as LO set forth 
clearly and ·comparatively the latest ideas wi th regard to 
each subject treated. 

It may not be out of plac e to say a word about the part that 
the 111a nufac turers a nd supply houses have played in supply

ing the needs of the interurba n systems of the Central \Vest. 

T he un precedented developm ent nf these sys tems has brought 
to the front many problems calling for special materials and 
appa ratus in every phase of the work, and the ma nu facture rs 

and supply hou ses, as well as the railway companies, may 
well feel proud of the result~ tha t have been sec ured in 

the Central \ ,Vest. A note on this point should also per

haps here be inserted by way o f explanation. In handling 
the subject matter of our convention issue, no attempt has 

been made to ment ion every item of equipment used on every 
road, and, in fact, scant reference has been made to trade 

names. This om iss ion is due not to any lack of a ppreciation, 
but primarily to the lack of space, and also to the impossi
bil ity of doing justice to a ll in the space ava ilable. 

VVe believe our convent ion issue this yea r is somet hing 

more than the current iss ue of a weekly publication, and, 
whatever its shortcomings, will be u sed as a comprehensiYe 
treat ise a nd book of reference for some time to come. So 

far a s we know, it is the most complete practical handbook 
on interurb:rn practice that has yet been a ttempted. 

Rolling Stock Design and Equipment 
\ Vhile the latest prac tice in rolling stock design among the 

interurban roads of Ohio, Indiana and Southern :Mich igan 
presents many points of similari ty, there are differences 

equa1ty as wide which do not seem to be entirely warra nted 
by the exis ting conditions. In fact, a study of the rolling 
stock ~f the territory under consideration indicates tha t, as in 

other branches of the work , standards in design are by no 
means entirely settled. The interurba n electric railway is so 

modern that it is not surprising that the best type of car for 

limited and local service should not ha ve been absolutely de
termined, and the a rticle on this subject in our convention 

issue indicates changes in sentiment and opinion even during 
t he five or ten years in which interurban railroads have been 

in use as to the proper length of cars, the most desirable 
kinds of seats, a nd in many other point s. In certain direc

tions, ~n the oth er hand, there has bee n an easily recognized 
unanimity of opinion, and here there is an indisputable ap
proach toward steam railroad practice. 

O ne of the first points of difference between the interurban 

a nd the city car wh ich strikes attention, outside of dimen
sions a nd external appearance, is the height of the floor above 

the rail. T he necessity for a high-speed truck has forced 

up the car fl oor fractions of an inch at a time, and has 
deepened the· step until the floor has reached the height 
standard in steam practice. This has resulted in increasing 

the height of th e first step above th e ra il to more than 
double that of the horse car , which was considered to be as 

high as it , could possibly he made with comfort to passengers 
and without actually cutting down the patronage. This sub

ject has rece ntly a ttracted the attention of the N ew York 
State Association, by which an attempt has been made to 

standardize certain heights for each of the different steps. 
A compariso n of thi s standard with those used in the roads 

in the Cent ral \ Vest will show that the New York standard 
is not used on any o f the roads under consideration, where a 

low ri ser, or no riser a t a ll , is u sed between the platform and 
the car fl oor, aml where several companies have adopted the 

three-step idea. lt should be remembered, however, that the 
O hio a nd Indi ana cars a re designed for longer runs and 
higher speeds th an the majority of those in New York State, 

so that a difference of conditions prevail s, and that there is 
not the same necessity for keepin g down the car-body or 
avoiding the use of three steps to the platform. Another 

point which strikes the obser ver in this connection is that 
the heights o f the car floors above the ra il range from 26¼. 

ins. to 54 ins., wi th possibly a majority in the neighborhood 
of, though not exactly a t, 40 ins. , and that the highest cars 

are not always the longes t, showing that the evolutiOn is not 

ye t complete. 
A more serious variation in dimensions, so far as practical 

ser vice is concerned, is in the width over all, and to this the 

interurban railway manager s of the Central \ iVest have de
,·oted a great dea l o f considerat ion. As shown in the table , 

these widths vary from 8 ft. I in. to 9 ft. , and the narrower 
dimensions have been adopted, as explained in the text, be
cause of the narrow devil strips between the city tracks in the 

terminal cities in which the cars run. T his variation has 

formed such an obstacle to the operation of through cars 
that upon occasion s, when wide foreign ca rs have occa
sionally been run over roads with narrow devil strips, the 

expedient has been adopted of mou nt ing the car-b_ody a few 
inches off center to allow the cars to pass. It seems difficult 
to int roduce a ny reform in this direction, because such a 

step would necessitate a change in the location of the 
city tracks, which would not only be very expensive, but 
would require permission from the city authorities, and this 

exemplifies one instance only of the difficulties under which 
the interurban managers in Ohio and Indiana have labored. 

The tables show, however, certain directions in which 

.more uniform practice •might be adopted to advantage, and 

this is perhaps especially manifest in the choice of wheel 
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diameters. Speaking broadly, there is no reason why a uni

form wheel diameter should not be used upon a11 of these 

cars i yet we find this dimension ranging from 33 in s. to 39 
ins. The larger diameter wheel was evidently adopted to 

secure more easy running, but it is doubtful whether the ad
vantages to be gained by it are not lost in other ways. Thus, 
one road uses a 33-in. cast-iron wheel with a weight of 450 
lbs., whi le a steel-tired, 39-in. wheel used elsewhere weighs 

900 lbs. , adding 100 per cent to the cost and weight to be 
accelerated. Apparently, too, no final decision has been 
reached as to the mctril best suited to the wheel for interur
ban work 1 for cast iron is still decidedly holding its o w11 , 

though the steel-tired and the sol id-steel wheel a re Yery 

much in evidence. It is evident al so that the lig ht flan ge in 
use on ordinary street traffic has been found to be inadequate 
to the interurban work with heavy cars, for we find a varia

tion of depth of flange from ¾ in. to I 5-16 ins., a thickness 

of flange from ¾ in. to I¾ ins., and a width of tread from 
2_¼ ins. to 4,½ ins. These dimensions a1·e, of course, set 
largely by the type of rail used in the city tracks, but the 
Central Electric Railway Association has recently recom 

mended as standard a tread of 3 ins. and a flange ¼ in. deep 
and I 3-16 ins. thick. At present the table shows no apparent 
consistency so far as actual strength of ,vheel flange is con

cerned, for we find a ¾ -in. flan ge under a 32-ton car in one 

instance and one of J ¼ ins. under a 35-ton car. 

common use of the pole lines are mainly due to the necessity 
of dodgi ng local difficulties in the way of crowded street s and 

large shade trees. The high-tension lines themselves pre
se nt considcrahle variatio ns in general arrangement. Per
haps the greatest va riation from special transmission prac

tice lies in the spacing of the lines. The ordinary rai lway 
transmission by reason of the common use of poles for 
~evc ral purposes a llows less space between wires than is gen
erally found desirable. All hi gh-tensiun line work has su f

fered from too close adherence to the old precedents se t by 
telegraph and telephone lines with their nrnltiplicity of light 

wires. Of course, it is possible to operate with 10,000 volts 
to 15,000 volts even on the old 14-in. spacing, but as expe

rience has been gained in high-voltage " ·ork, the spacing has 
gradually increased, for various reasons. So far as mere 
slriking distance is co ncerned, moderate spacing is suffi

cient, even taking surging into consideration. I t is found, 
however that a widely spaced line is much safer from acci

dents than one la id out on less liberal principles. Twigs 
blown from trees would many times shut down a line with 

18-in. spacing, where one ·with 36-inch spacing would escape, 
and the same principle holds for various other casual sources 

of short circuitin g. 
It is well , ther efo re, that railway practice is changing, as 

,ve have pointed out, in the d;rection of wider :, pacing. \1/ith 

respect to the locat ion of the wires upon the poles, most 
A final point of interest . in connection with the wheels is roads adhere to the usual triangula r construction. Some re-

the estimated 1ife that is given. This ranges from 40,000 
miles for a cast-iron wheel to 350,000 for one with a steel 
tire. Even taking the life of a cast wheel at 50,000 miles, 
the difference is seven to one in favor of the steel, a point that 

cannot fai l to attract attention wherever renewals and the 
service of a car is of value. The probability is that if an

other review of this subject upo~ these same roads were to be 
made five years from now, we would find a much greater 
uniformity of practice, and that the striking variations to 

which attention has been called will have passed away as the 
result of intervening experiences. 

Coming now to the electrical equipment, we find that four

motor equipments are practically universal, and that there is 

a decided tendency toward the adoption of multiple-unit con
trol1ers. This method of control has been selected evidently 
not for its primary object of ability to couple the cars into 

trains, but almost entirely owing to the fact that the circuits 
are broken by contactors under the car, and the danger from 
controller burn-outs is eliminated. So far, the use of the 

multiple-unit controller has not had the effect of running the 

cars in trains, principally on accou nt of the difficulty en
countered in city service, but whether this wi11 prove a bar 
in the future is another question. 

Line Construction for Railway Transmissions 
Our analysis of railway transmission practice throws con

siderable light on the subject of high-tension po\-ver tran s

mission in general. The common practice of carr:ying the 
high-tension fee<lCrs on the same poles ,vhich support the 

trolley wire removes the pole line itself from special consid
eration , its spacing and dimensions being determined rather 

with reference to th e trolley structure and heavy low-tension 
feeders than according to the requirements of the high-ten
sion circuits. The occa~ional deviations from this rnle of 

cent lines have put a ll the wires in the same hori zontal plane, 
however, acting on the principle that the advantages of the 
other arrangement s are largely theoretical. So far as railway 

transmission goes, the electrical difference bet ween the two 
arrangements is probably negligible, and in so far th e change 
in construction is quite justified. There is, ho\,·ever, a con

siderable practical gain in the triangular arrangement with 
the vertex up in immunity from short circuits. A flat rank 

of wires at the top of the pole affords altogether too good a 
chance for the lodgment of things that \v ill produce short 

ci rcui ts. The same things ·would often fall through the tri
angular arrangement without holding an arc long enough to 

do any material damage. At the voltages commonly used in 
railway transmission s the triangular spacing with not less 

than 3 ft. between wires would seem to be generally advisable, 

and 4 ft. is safer than 3 ft. As regards the pole material , it 
is worth noting that pins on th ese systems are exclusively 
wooden; in the later lines, extra long, and treated with in

sulating material. This is in general good practice, although 
very many lines arc now built ,vith steel pins, and for that 

matter, with steel poles. The railway transmission systems 
here co nsidered use, however, exceptionally small con

ductors and rather moderate voltages. The mechanical and 

electrical strains are therefore rather small , and there is no 
need of insulators loo massive to be readily supported on 
,vooden pins, and no very great strain due to the weight of 
the lines themselYcs. There has been, therefore, no object in 

going to steel con struction, since the woode n one is amply 
strong a nd possesses some advantages in the way of extra 
insulation. The voltage of most of the railway transmis

sion lines here considered is hardly high enough to bring up 

the difficulty sometimes encounte red by the disin tegration of 
wooden pins, even were they not treated. Apparently there 
has b~en some little difficulty with burning, however. which 
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may be expected, since few of the lines are specialized for 
high voltage beyond the insulators and pins. 

The modest voltage of most railway transmissions is quite 
sufficient excuse for the lack of noticeable novelties in the 
transmission work. Most of the voltages are under 20,000, 

and so easily taken care of with very little specialization. 
One hardly need expect any extraordinary difficulties below 
40,000 volts or so, and hence unusual precautions arc un
necessary. Even in the matter of lightning protection noth
ing out of the ordinary is recorded so far as the high-tension 
lines are concerned. Altogether, power transmission at 
20,000 volts or so has become so much of a commonplace 
that it is rare to find novelties. The coming of a. c. railway 
motors will probably bring high-voltage work into greater 
prominence, and will doubtless produce plenty of engineering 
novelties. For the present, transmission lines vary most in 
the soundness of the mechanical design. 

Standard Voltages for I ransmission 
Examination of the tables summarizing the practice of the 

ra ilway transmission plants shows a most extraordinary vari
at ion in the voltages employed. In considering this varia
tion, we have indicated some of the causes which operated to 
produce it. \Ve are not over enthusiastic on the question of 
standardization, for experience has often shown that people 
get together and settle upon standards just about the time 
that improvements come along and sweep the standards 
a way. Yet it is certainly desirable that there should be some 
accepted course of practice in such a mat ter as transmission 
voltages to facili tate the interchange of current when neces
sary, if for no better reason. It certainly seems needless to 
find eleven differe nt transmission voltages on a total of 
twenty-two transmission systems. T he upward progress of 
voltage on strictly railway transmissions has been rather 
slow. As appears elsewhere in the discussion of this sub
j ect, most railways carry their transmissio n lines on the same 
poles that also bear the trolley-wire supports and the low
tension feeders. Such pole lines of necessity follow the rail
way in its course through towns, and meet considerable 
obstructions in the way of trees, to say nothing of frequent 
objection to the stringing of high-tension wires. As a mat
te r of fact, such objections are generally ill founded, since 
transmission lines are, from the necessity of the case, con
structed with especial care and with large factors of safety, 
and very rarely have caused any trouble by breaking and fall
ing upon other wires. VV hen other wires break and faH, it 
matters little whether they hit 5000 volts or 25 1000 volts, and 
experience shows that the most 'generally dangerous circuits 
are those for arc lights, which run all over a city at small 
elevation and through an indefinite number of trees. But a 
feeling of caution has certainly kept railway transmission 
down to exceptionally low figures as compared with others 
installed for work over similar distances. 

Transmissions for interurban railways are, upon the whole, 
rather above the average in length, and naturally call for high 
voltage. The extreme diffic ulty of getting a clear, straight
·away line while utilizing the trolley poles is the limiting 
factor. This, more than anything else, accounts for the com
mon use of pressures as low as from ro,ooo volts to 13,500 
volts. The variation through this range re~Hy marks the 
successive improvements in high-voltage generators, and the 

upper limit is at the present time safe and conservative. 
There is little object in using raising transformers at this 
pressure, and for the work of roads of moderate length it is 
sufficient and particularly easy to operate. When a great 
system is to be considered, requiring for economy the trans
mission of power 20 miles to 40 miles from the generating 
stations, and in emergencies even more, these moderate 
means are insufficient. General transmission practice indi
cates that after leaving voltages which can be generated 
directly it is good policy to go well up in the scale, certainly 
into the region between 30,000 volts and 40,000 vo Its, unless 
there are specific reasons to the contrary. There are fifty or 
more American plants working at above 30,000 volts, and 
their experience has been altogether favorable. Fully half 
this number are working at above 40,000 volts with excellent 
results. \Vhenever an independ" pole line can be used 
so as to give a line that can r ~aUily be kept clear there is 
no good reason why railway transmission should not be 
pushed as high as any other. Nobody has now or at any 
time paid much attention to the A. I . E. E. so-called stan
dards of ro,000 1 r51000 and 20,000 at the n;ceiving end of 
the line, the ac tual tendency being, perhaps on account of 
the 10: I transformer ratio in general use for lighting to run 
to somewhat higher figures. The receiving end of the line 
is certainly the proper basis for comparison, since the pressure 
at the sending end varies with the intended drop, which may 
be 5 to 15 per cent according to th e economic conditions. 
The really important matter is unification of the sub-station 
voltage so that from whatever source current may be derived 
that pressure may be uniform within operative conditions. 
Something, of course, depends on the nature of the rotaries 
and the varying trolley voltages desired, but on a 30:1 ratio 
with primaries conveniently arranged to go from multiple to 
series and give 6o: 1 most of. the conditions could be fairly 

well met. 
The two obvious shifts with transformers are from par

allel to series primaries and from 6 to Y connection. Start
ing from the ordinary requirement of 375 to 400 volts at 
the sub-station secondaries one reaches in the parallel stage 
the common range of voltage for high-tension generators, 
i. e, r2,500 to r3,500 volts. The next or series stage comes 
after the high-tension generators are out of the game, and 
gives a transmission at say 25,000- 27,000 volts initial. The 
voltage resulting from Y connection of primaries in parallel, 
i. e., about 22,000 volts, is not enough lower to help out much 
in insulation, but hits a not uncommon transmission voltage 
in plants for general service. The final stage brings the 
transmission voltage to a little above 40,0001 but still well 
below the debatable ground where special difficulties are likely 
to be encountered. In other words, it seems worth while 
in leaving the pressure which can be readily generated in 
a dynamo to go at once to doublf: voltage. Intermediate 
pressures have very little to recommend them from any point 
of view; 40,000 - 45,000 volts is a figure high enough for 
any ordinary interurban network. It would usually require 
a separate pole line, which indeed is desirable as a matter of 
convenience upon any circuit above 101000 to r5,ooo volts. 
More and more large railway systems will come to using 
separate transmission circuits to save distance, as stations 
are likely to serve networks composed of lines running in 
various directions and not necessarily radiating from the sta-
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tion. All small vanattons of voltage can be taken upon 
transformer taps, so that a comparatively simple general 
equipment can give all the necessary range of voltage. The 
tendency of working pressures in power transmission is 
steadily upwards. Sixty thousand is the highest figure yet 
reached in regular working, and the cases are few in which 
more can be advantageously used, for at this figure the me
chanical strength of the line already indicates a conductor 
capable of transmitting a great amount of energy, far more 
than is likely to be needed in a single set of high-tension 
feeders from a railway generating station. Railways are 
likely to come in touch with such voltage only in taking 
power from distant hydraulic plants, and such cases are, and 
are likely to be for a long time to come, exceptional enough 
to call for special treatment. It must not be forgotten that 
the coming of alternating--current motors for railway service 
is not unlikely to overst "·the accepted canons of voltage 
and overhead constructio~~ ~o that one should just at this 
time go rather cautiously in advising any extensive changes 
tending toward standardization. A few years may make very 

considerable differences in the average requirements of power 
transmission. 

Other Matters Treated 

Space will not be taken here to comment upon all of the 
subjects covered in otir Souvenir issue. As a matter of fact, 
the different chapters themselves are virtually comprehensive 
reviews of the various matters treated, and in the prepara
tion of the text endeavor has been made to point out what 
may be considered standard practices, or at least to indicate 
the trends of practice towarq uniformity. \i\There this could 
not be done, we have contented ourselves with pointing out 
the differences in practice. 

• As far aS track construction _is concerned, we will not be 
contradicted in saying that most of the interurban roads are 
now well built. Possibly this statement would have been 
open to question a few years ag·o. The interurban roads as 
a class, in the territory under discussion, have just emerged 
from a vital metamorphosis. Like the early city railway 
properties and like the steam roads before them , the modern 
electric interurban has had to pass through a stage when' the 
ideas of the promoter were apt to outweigh the recommenda
tions of the engineers. Speaking frankly, all too many of 
the early interurban roads were built to sell, and operation 
was more or less of a secondary matter. This, of course, was 
not true by any means of all the early roads, but there are 
unfortunately a nu~ber of properties that are just recovering 
from the effects of misguided economy in their early stages. 
Happily, broader gage views are now in the ascendency, and 
the development in interurban work has in the last year or 
two been little short of marvelous. 

As pointed out in the chapter on way and way matters, the 
70 or 72-lb. T-rail A . S. C. E. section is now looked upon 
with the greatest favor by interurban operators and builders 
and may almost be considered the standard. The old-fash
ioned fish-plate seems still to hold its own, although various 
forms of mechanical joints are coming into favor as giving 
promise of reducing the cost of track maintenance. 

Comment should also be made upon the decided tendency 
toward locating interurban roads upon their own private right 
of way at some distance from the highways. Although the 

development to the present-day high-speed interurban from 
the early interurban road, which was nothing more than a 
spur or branch from some city system, has been so rapid 
as to obliterate to some extent the relation between the two, 
a bit of retrospection will show the various steps in the 
evolution. The suburban road was usually built in the high
way. As the demand for longer distance .runs and higher 
.speeds increased, the tracks were laid along one side of the 
highway, but it seemed difficult for the interurban builder s 
to gC;t away from the fact that the electric road must depend 
upon the pick-up business along the highway. In the latest 
development of the strictly interurban road it is now recog
nized that a more profitable traffic , formerly believed to 

belong entirely to the steam roads, awaits electric interurban 
r~ads, which while keeping reasonably close to the homes 
of the country people can at the same time give a fast and 
frequent service between the larger centers of population. 
For this reason the latest roads have left the highway and 
the builders now endeavor to locate on purchased right of 
way directly across country, near enough to the highways 
to be within easy reach, but far enough away to give high 
speeds and more direct routes. 

Another conspicuous feature about the interurbans of the 
Central West is the greater attention that is being paid to 
safety precautions. There is still much to be done in this 
direction, but there is a widespread recognition of the need 
for making safety the first consideration and there is an 
honest endeavor to introduce rules and devices that will give 
a higher factor of safety in the operation of the roads. For 
instance, although most of the roads are still single track, 
there is a growing tendency toward double-tracking the 
heavier portions of the line and to formulate precautionary 
rules for the guidance of crews at turnouts. A number of 
roads, including the Schoepf properties, have recently put 
in force the rule that cars must head in and back out of 
switches. This operation takes more time than when cars 
run straight through, but it is believed it ensures greater 
safety. Derailers and other precautions at railroad and high
way crossings are now the rule instead of the exception. 
In the same direction a great deal of thought is being given 
to methods of despatching, and while some of the methods 
still appear somewhat crude, great progress has been made 
in this direction. 

A conspicpous feature about ,schedules is the fact that but 
few of the companies have regarded anything but hourly 
schedules as practical. We are somewhat at a loss to explain 
this practice of sticking to hourly service seemingly regard
less of length of line or volume of traffic, except perhaps that 
the turnouts were originally located for hour intervals and 
it would be inconvenient to change. Perhaps, too, most of 
the operators have felt that it was a big advantage to have 
cars ]eave terminals on the even hour or on the even half hour. 
as a matter of public convenience. This practice is quite 
contrary to the prevailing idea in the E ast, where under 
normal conditions it is generally assumed a road should not 
be built unleSs it will warrant at least a half-hour service at 
the start with a fifteen-minute schedule as an early possibility. 

In this matter of schedules one is also impressed with the 
higher rates of speed now common in interurban operation. 
Schedule speeds of 30 miles an hour calling for running 
speeds of 6o and 65 miles an hour are general, especially 
where limited cars are in service. 
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THE WHEELING TRACTION SYSTEM 

From early in its history \Vheeling bas occupied an im
po rta nt position in the field of commerce and manufac ture. 
It is the met ropolis of \Vest Virg inia, which is now the fu el 
State of the Union, being first in the production of natural 
gas and petroleum and second in the output of coal. Lo
cated, as \Vhcelihg is, upon the O hio RiYer, with cheap and 
abundant fue l, excellent shipping- faci li ties by rai lroad and 
water, and with large markets to both East and \Vest, it is 
not surprising· t hat the city should enjoy remarkable pros
perity. The city proper has a population of about 45,000 
inhabitants, hut this docs not fai rly represent its size, in as • 
much as it is surrounded by numerous thriving suburbs which 
are practically a part of the city but are not included within 
its corporate limits. Some of the se towns are on the \ VeSt 
Vi rginia side and some on the Ohio side of the river, and 
added to th e population of \\!heeling give 85 ,000 people in 
the immediate vicinity and 12:,,000 within a radius of 25 m ile.-. , 
\vhich wi ll take in 1Tartins Ferry, Bridgeport, Bellaire, Bar
ton, St. Clairsv ille and Steubenville in Ohio and \\Theeling, 
Benwood, l\-:Ioundsville and \ ,Vellsburg in \ Vest Virginia. 

T he products for ,vhich the city is best known are 
those connected with iron, steel and tin industries, and the 
manufacture of glass, pottery and tobacco. the latter partic
ularly in the form of stogies. 

The Ohio River in thi s part of its course flows past bluffs 
of co nsiderable height, which confine the nnnufacturing and 
residential di stricts to a comparatively narrow strip a long 
the bank, so that the di strict around \Yheeling is an excellent 
one from a stree t railway standpoint. In this respect it i~ 
similar to the territory just north of it , sen ·ed by the proper
ties centering about East Liverpool and Steubenville, which 
·were described in a recent i:,;;-;ue of thi ,; paper. 

T he city of \Yhecling i.s divided by the main chan
nel of the Ohio River, on the ea .-.t :-; ide of which the husi
ness and manufacturing c\i~lricts, t ogether with the larger 
part of the population, are located. The west side of the 
main channel of the river is what is known as \Vheeling 
Island. T his island is ahout 1.6 miles long by ¼ mile 
wide, and is almost exc:\usively residence property. The 
back river forms the boundary line between \Vest Virginia 
and Ohio, and directly oppo site \Vhccling I sland on the 
Ohio side Bridgeport is located. Four public tridges span 
the river in and from \Vheeling, and are owned by two dif
ferent companies, that is, each company owns a bridge O\'er 
each channel. One of the bridges from ,vheeling to \Vheel
ing Island, owned by the \Vheeling & Delmont Bridge Com
pany, is a su spension bridge qoo ft. in length, a('nd is main
tained for ordinary vehicle and pede strian traffic alone. Over 
the other three bridges the \Vhecling Traction Company 
operates its cars under leases. The city of \Vheeling is 
served hy two electric: railway systems, as shown on the ac
companying map, but this article will describe only the sys
tem of the \Vheeling Traction Company and its allied cor
porations, shown by the heavy line on the map. 

THE WHEELlN'"G TRACTION co::..1 P.\NY 

The \Vhceling Traction Company has been in existcrice 
since 1900, when it was incorporated under the steam rai lroad 
laws of the State of \Vest Virginia for the purpose of effecti ng 
a consolidation of several independent street r!ilways th en 
operating in the city of \Vheeling and surrounding countr y. 
The corporate names of these several companies were: 
\Vheeling Railway Company; Citizens' Railway Company; 
Moundsville, Benwood & VVheeling Railway Company, and 
Bellaire, Bridgeport & :Martins Ferry Rai lway Company. In 
1901 the Wheeling Traction Company purchased all of the 
capital stock of The Steubenville, Mingo & Ohio Valley Trac-
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tion Company, an interurban li ne extending from Steuben
ville, O hio, to Brill iant, Ohio, ,vhich will form an important 
link in the through line from \Vheeling to Steubenville now 
under construction a long the west side of the Ohio River 
fro m a connection with the ,Nheeling Traction Company in 
lviartins Ferry to Brilliant. Th is new line is being built by 
the Steubenville & \ Vheeling Traction Company, an Ohio 
corporation, of wh ich a ll capita l stock to be issued will belong 
to the Wheeling Traction Company. 

Another li ne, now part ia lly completed, virtually a pa rt of 
the \,Vhecting Traction Company's system a nd operated unde r 
lease, but contro l1ed by interests friendly to \"/heeli ng Trac
tion Company, extends from a connection with the \iVheeling 
Traction Company at \Vheeling Creek, Ohio, to Barton, 
Ohio, a nd contemplates in t he near future an extensio n to St. 
Clairsville, the county scat of Belmont County, O hio. The 
above sys tem when completed wi ll embrace a total Qf 85 miles, 
single t rack, and will operate in two States and four coun
ties, connecti ng theJour county seats. It ·wi ll serve thirteen 
mu nic ipa lities. with an aggregate estimated popu lation of 
I 25,000 and so distributed as to render unusual co nditions for 
street railway operations. The companies' lines are operated 
with the fo llowing car service: 

----- -,-------1--

Be1nvood & North Wheeling 
Benwood & F. Gds 
Moundsville 
Wheelin g Island. . . 
Wheeling & Ma rtin s Ferry 

North B ridge 
Martins Ferry & \\'heehng-

Bridgeport . , .... 
Whee lin g & Bellaire 
Wheeling & Barton, . 
Steubenville & Brillia nt 
Wheeling & Wellsburg. 

10. u 77 6 13 

10,15 77 20 4 
26 160 20 8 

.85 8 4 2 • 

~-ia l 
14,25 

I 20.3 2 
19. 
35. 

64 

64 
r uo 
12) 

120 

1 20 

16 

13 
10 

·'° 20 

30 

10 

4 
6 

four miles of \ 1Vheeling, like Benwood, Ilellaire, Bridgeport, 
Martins Ferry, \,\'heeling Creek, is 5 cents. On the \,\Theel
ing and Barton line three fares are collected, aggregating 20 

cents from \Nh ccling, Bridgeport, Martins Ferry or Bellaire 
to Barton. On the Moundsville line three fares are collected, 
aggregating I 5 cents from \\'heeling, Benwood or McMechen 
to Moundsvi lle. Du ring Chautauqua and camp meeting at 
Moundsville special round-trip tickets are sold from Wheel
ing to camp grounds, 25 cents ; from Benwood to camp 
g rounds. 20 ccnb. Transfer s are issued in Hndgeport nP 

;\TAI :'.\' POWER STATIO N 

5-cc nt fare s from Martins Ferry 
to \ i\fheeling Creek or Bellaire, or 
vice versa. This is the only trans
fer point 011 the system. 

FILL ON CUT.OFF TO STEUTIE:-:VILLE, WITH CONCRETE RETAINING \VALL AT F(JCJT 

WHEELING I'U\VEH STATION 

The main power house of the 
company is located on the Ohio 
River bank at Forty~Sccond Street, 
in South \i\/heeling. lt is a well 
constructed brick building, 100 ft 
x 115 ft., with h eavy brick walls, 
stone trimmings, wood ancl :-;tee! 
truss with slate roof. A brick wall 
divi<le:- the building into boiler 
room and engine room respect
ively, a sma ll office tinished in 
na tural wood being provided for 
the superintendent 's office in the 
northwest corner of the engine 
room. An octagonal brick stack 
Ro ft. high and three 70-ft metal 
stacks give draft to six boilers of 
the Stirling water tube type, ar-

The fares arc charged on the zone system with 5 cents as 
the minimum fare. The company does not give transfers in 
the ci ty of Wheeling. T he fare to the towns within three or 

ranged as fo llows: Two 36o-hp 
boilers operating as a battery, and one 342-hp and 
three 550.hp boilers operating singly, a11 connected with 
the sa me steam main. initial steam pressures being 
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kept at 140 lbs. High-pressure gate valves are provided be
tween the boilers and the steam main. In addition to the 
above the boiler-room equipment consists of one 2000-hp 
Webster vacuum feed water heater, two Snow duplex feed 
water pumps 14 ins. x 8½ ins. x 
14 ins., one \1/orthington high
pressure pump, one 8-ft. x 8-ft. 
steel water tank. 

below and single windows immediately above in the end 
walls. The engine room is equipped with a six-ton Yale & 
Towne hand-power traveling crane. The main steam line is 
85 ft. in length, 20 ins. in diameter and elevated 14 ft. above 

K atural gas is used as fuel with 
especially designed burners. The 
fire boxes and grate bars are kept 
in readiness so that operation by 
hand firing with coal may be re
sorted to in an emergency. A 
supply of coal is also kept in stor
age at all times convenient to the 
boiler room. It has not been 
necessary to resort to the use of 
coal during the past three years. 
The water supply is obtained from 
either one of two driven wells, one 
located in the river channel and 
the other just outside of the boiler 
room. In addition to these wells 
belonging to the company the sta

WORK IN PREPARING NEW ROADWAY ON CUT.OFF 

tion is connected with the city mains, which could be used in 
case of necessity. Water from the wells is lifted by com
pressed air into the receiving tank located in the boiler room. 
All boilers and other_ machinery in the boiler room were 

TANGENT ON NEW CUT-OFF 

installed in 1903, except one unit of 550 hp which was in
stalled in 1898. 

About 5 ft. in the rear of the boilers an 18-in. division 
wall separates the boiler room from the engine room. The 
latter is 50 ft. x IIS ft., well lighted with double windows 

the floor. It has one division valve at the center. The fit
tings are of cast steel double extra heavy, and were furnished 
by the Pittsburg Valve, Foundry & Construction Company. 
The pipe is also double extra heavy with a1l peened flanges. 

Fo11owing are the sizes of all units in the 
statioll which are operated in multiple as the 
load conditions require: One Cooper 34-in. 
x 6o-in. engine, 75 r. p. m., direct connected 
to an Soo-kw Westinghou se tompound
wou~d generator installed in 1898; two 
Cooper 32-in.x48-in. engines,90 r.p.m., di
rect connected to two 6oo-kw Bullock com
pound-wound generators installed in 1903; 
one 20-in. x 27-in. Russe11 automatic four
valve engine direct connected to a 17_5-kw, 
6oo-vo1t d. c. Westinghouse generator. All 
engines except the Russell are equipped 
with butterfly valves to increase the safety 
of operation. A gravity oil system of lubri
cation is employed on a11 engines. In ad
dition to the engines and generators · men
tioned the engine room contains two steam
driven air compressors of the following 
makes, which furnish air for pumping and 
general cleaning purposes about the dyna
mos and switchboard: One Smith-Vaile 
air compressor, 12 ins. x 12 ins. x 14 ins.; 
one Ingersoll-Sergeant air compressor, IO 

ins. x. IO ins. x ro ins. 
The switchboard is of slate and has thir

teen panels occupying the south wall of the 
engine room, and is well lighted front and 
rear by neighboring windows. There are 
four generator panels, one totalizing panel 
and three feeder panels. The switchboard 
equipment consists of I. T. E. circuit break
ers, Weston individual and station amme-
ters and voltmeters, and projecting Cutler

Hammer rheostats. The totalizing panel has a 5000-amp 
capacity Thomson recording wattmeter continuously in ser
vice. Pedestal equalizing switches are set upon the floor in 
front of the switchboard. All the interior cables and wiring 
are arranged under the flooring and along the side walls. 
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The total rated capacity of the station is 2175 kw, with a max
imum demand of approximately 1800 kw and an average load 
of approximately 1000 kw. 

BRILLIANT POWER STATION 

The Brilliant power station is located near the south end 
Of the town of Brilliant, from which is furnished current 
for the Steubenville and Brilliant line, the Pan Handle Trac
tion Company (operating between Wellsburg and Wheeling) , 
the local line in Wellsburg (independent), and all coal mines 
between VVellsburg and Wheeling. This station will also fur-

room equipment is 48 ft. x roo ft., and the equipment consists 
of three 500-hp. Stirling water tube boilers with independent 
steel stacks 6o ft. high; two StiJlwell-Bierce 12-in. x 7-in. x 
15-in. duplex boiler feed pumps; one VVorthington high
pressure pump used for pumping water to the coal mine 
near the station; one 2000-hp Stillwell feed-water heater; one 
8-ft. x 8-ft. steel receiving water tank. The steam header, 
14 ins. in diameter and 70 ft. long, is located immediately 
back of the boilers, and all engine leads are taken from this 
header. The station has two driven wells, one in the river 
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nish current for the S. & W. T. Company line when built, and 
the station belongs to this latter company. The building is roo 
ft. x 100 ft., of corrugated iron construction, supported by 
wooden trusses on heavy concrete foundation, designed to 
carry brick or stone walls. The space occupied by the boiler-

channel and one just outside the boiler room, from which 
feed water is obtained. The water •is lifted direct from the 
wells to the steel tank in the boiler room by compressed air. 
Coal is used for fuel, being delivered from a mine back of the 
station in dump cars. 
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T he engine room, 52 ft . x 100 ft. , contains the following 
equipment : Two 30-in. x 42-in. Cooper Corliss engines di
rect connected to two 500-kw, 600-volt d. c. \Vestinghouse 
generators ; one 20-in. x 27-in. Russell automatic four-valve 

the brick from turning end up under heavy wagon loads. 
The latest type of interurban construction will be described 
quite fully in a section of this article descriptive of some 
recent. ,vork in eliminating grades and curves. 

,-----~-----~ -----------------'.,~:~'-.r~.------, OVERHEAD CONSTRUCTION 

The overhead work is 
both bracket and span 
construction. In \Vheel
ing proper as well as in 
all other municipalities 
span construction is used 
a lmost entirely, while on 
country roads bracket 
const ruction is used. The 
greater part of the over
head work, including 
poles, brackets and trolley 
wire, line breakers, etc. , 
has been renewed during 
the past t\vo years. 

1~AR HOUSE AN D REPAIR SH OP IN WHE ELI NG 

engine, direct connected to 175-kw, 6oo-vo1t d. c. \Vesting
house generator ; t\'w Smith-Vaile Class A air compressors, 
12 ins. x 12 ins. x 12 in c;., utilized for li fting water from the 
r iver for boiler feed. 

The s,vitchboard consists of s ix marble panels, three gener 
ator, one totalizing and two feeder pan els, with \Vestinghouse 
breakers and switches, \..Veston ammeters, voltmeters and 
recording wattmeters. E qualizer s a re set on the floor imme
diate ly in front of the S\vi tchboard. Th e to ta l rated capacity 
of the station is I 175 k\v, with a maximum dema nd of 500 kw 
and an average load of 300 kw. 

T H.A CK CONSfR V-CTION 

Like every other con solidated company, the VVheeling 
Traction Compa ny ha s a large number of types of track con
struction varying from a 9-in. grooved r ail to a 60-lb. T-rail. ' 
T he latest sta ndard city construction is 9-in. girder rail. 
During the past thrf'e yea r s all tracks in \Vheeling and o n 
a greater pa rt of the sys tem in and bet\veen ot her town s. 
have been r ebuilt . The standard construction of the tracks 
in city streds provide fo r the paYing of the bot tom of the 
trench to it .s full width ( I ft. in excess of t he length of the 

The feeders vary in size ±rom No. 0000 to 500,000 circ. mils, 
~nd the company has considerable submarine cable under the 
Ohio River. T here is also a negative submarine cable Of 
750,000 circ. mils that serves as a return for all lines operating 
in Ohio. This cable is carried dire ctly_ into the power house 
and terminates on a common generator bus-bar at the switch
board. 

ELIMI NATI N G GRADES AND CURVES 

Ow·ing to its location in the narrmv Ohio Valley, the com
pany's lines have a great many curves and grades. Originally 
the tracks were laid over the hills, but since the consolidation 
the reduction of th ese grades has been a matter for a great 
rleal o f thought. As a result the company recently inau-

COI\TRETE RE L \INI :K G W ALLS (JN CUT·OFF TO STEUBE N VILLE 

ties) with brick. F rom 8 ins. to 15 ins. of crushed limestone 
and gravel , mixed, is placed under the ties, and the same 
mixture is filled in between the ties and up to 3 ins. above 
the ties. This ballast is then all thoroughly rammed and 
upon it the sand and paving brick are laid. Wood filler is 
\lsed on ,either sid': (!f the rail to pave against and to prevent 

gurated a pol icy which, though expensive in initial invest
ment, \vill effect important economies in operation. This 
policy consists of reconstructing and in some cases relaying 
a number of the important lines with the double object in 
view of giving better schedules and at the same time reducing 
the number of cars necessary to maintain the service on these 
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particular lines. In the opinion of the management of the 
Wheeling Traction Company, this whole question of the 
amount of money that can be spent prudently and judiciously 
in reducing grade s and curves on any line simmers down to 
a definite operating proposition and is a matter of capitalizing 
the saving in operating expenses. 

As a noteworthy concrete example of how this policy can 
be ,vorked out, the following notes ;:ire g iven relative to the 

rebuilding of the company's line running from Mingo J unc
tion to Steubenville. In 1902 the· company took o\·er a 
single-track line which had been built in 1901 between 1Iingn 
and Steubenviile, and which took a very ci rcui tou s and hilly 
route over the mounta in. A lthough t he distance by air line 
between the two cities is only about 2 miles, this route meas
ured 4.2 miles from terminal to terminal, and with the excep
tion of a short stretch on top of the mountain, practically t he 
entire line ,vas built on an average grade of 7 per cent; the 
heaviest grade being Io per cent. The plan and profile of 
this old route are shown on the drawi ngs on page 5-1-7 
Some of the extraordinary curves and grades encountered 
on this line are ·evident from these diagrams. 

On this hill line the co mpany h as maintained a 20-mi nu te 
schedule. In order to enable it to perfect a through route 
now nearing completion between \ Vheeling and Steubenville, 
of which the stretch between Mi ngo Junction and Steuben-

\'JE \VS ON OLD LINE TO STEl;BE!\\'lLLE, SllU\\'fNC STEEP 
GRADES AND SHARP CURVES 

ville is a n important link1 and to secure a material reduction 
in running time, the company has built a cut-off between 
J.\.fingo Junction and Steubenville and will use this shorter 
line as a substitute for the hill-line for all travel between 
theoe points. The plan and profile of this cttt-off are shown 

on page 547 in compari!>on with the hill-line, and the 
saving brought about is strikingly revealed. The distance 
of the cut-off is 2.r 111iles1 as against 3.9 miles 1 which is the 
length of the hill-line between the same two points, making 
a saving in distance of 1.8 miles. The reduction in grades 
and curves is also made clear by these comparisons. 

J n the building of the line between Mingo and Steuben
vi lle, up to Sept. 1 unclassified excavation, that is to say, rock, 
coal and earth , amounted to 82,233 cu. yds.; masonry, in
cluding rubble and concrete, 91oj cu. yds. T he estimated 
a mount of excavation yet to be made a mounts to 15,000 cu. 
yJs., and the est imated amount of masonry yet to be put in, 
Coo cu. yds, T his covers a distance of 8400 ft. out of the 
to tal length of the ne\\" extension of 2.27 miles, the r emain 
ing distance having been graded and the necessary wall s 
built by the County Commissio ners and the traction com
pa ny some t\vo years ago at a cost of $-1-8,000. The estimated 
cost of the new co nnection bet\\'een Steubenville and 1'1ingo, 
8400 ft. , is calculated at $150,000. This sum, of course, only 
covers the building of the track and overhead equipment, and 
does not inclucle any expense for power station equipment, 
feeder ,vire, or rolling stock. 

T he saving in running time betv,1een _M ingo Junction and 
~teube11 ville made possible by the cut-off amounts to twenty 
minutes for each trip. as the time can be reduced from forty 
mi11 11tcs via the hill -line to twen ty minutes by the cut-off. 

T his ena bles the company to give exactly the sa me schedule 
service wi th two cars less. For the purpose of working out 
the policy with respect to grade elimination t he management 
has assumed that it costs $5.000 a year to operate a car over 
this part icula r line, or in other words if t he same service 
can be given with two less cars the actual saving to the 
company will be $ro,ooo in operating expenses. This is the 
<lirect saving. As indirect factors in determining the amount 
nf money that could be profitably spent in building this cut
off, the management also took into co nsideration the savings 
that could be made by operating longer and heavier cars on 
the cut-off. the saying in car mileage and pO\ver, and also the 
reduced accident hazard. 

From the preliminary surveys it was found that the build
ing of the cut-off would be rather a difficult engineering 
problem. as the Ohio Valley is very narrow at this point and 
the strip of bottom land bet\veen the river and th e bluffs 
is already occupied by a steam road and by manufacturing 
pl ants, making it absolutely necessary if a new Hne was to 
be built to cut a ledge along the face of the hill for practically 
the entire distance. However1 it was estimated that the work 
could be done for approximately $150,000, which was equiva
lent to capitalizing the direct and indirect saving of IO per 
cent. This was considered a good investment, especially as 
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thr traffic will undoubtedly increase due to faster and better 
service. Accordingly the work was authorized and is now 
nearing completion. 

The task involved the cutting of a ledge or shelf 35 ft. 
wide in the hillside for the enti re distance of 2 miles, in 
order to provide width for a single-track line as well as fo r 
the highway at the side of the track. T his made it necessary 
to cut into the face of the hill to a height above the roadbed 
ranging from a few feet to 80 ft. in order to give banks with 
an average slope of from 1,½ to I. This r equi red some rock 
cutting, but the greater part of the distance was shale forma
tion which required extra precautions to prevent the side 
of the hill from sliding on to the roadway in the future, 
and also to guard against possible cave-ins on the lower side 
of the roadbed. At all places where the fo rmation gave 
indication of future trouble, retaining walls were built , and 

,-. ,e-t 
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and is 55 ft. h igh with a width of 22 ft. at the bottom and 5 
ft . at the top and is 150 ft. long. This wall was built of con
crete reinforced with old 7-in. girder rail, cost $ 16,000, and 
retains a fi ll of 20,000 cubic yards. These part icular situa
tions u nder other conditions would perhaps have called for 
bridges, but in view of the fact that there was no place to 
dispose of the material excavated from the hillside without 
long hauls, it was deemed expedient to use this material for 
fi 1ling at these locations. 

T he same pri nciple of capitalizing estimated economies in 
operation and making the necessary investments to bring 
about these economies is being applied on several other lines 
in the system. For instance, on the Moundsvi1lc line r unning 
between Wheeling and Moundsville the company is entirely 
reconstructing the track with heavier rails in order to permit 
of a fa ster schedule. It is also relocating the switches and 

APPROACH TO ST EUBENVILLE ON CUT-OFF 

the difficult nature of the work wi ll be understood from the 
fact that in the stretch of two mil es it was necessary to 
build in all 3000 ft. of retaining walls, equivalent to one-fourth 
of the total distance. These walls range from 100 ft. long to 
the longest, ·which is 1600 ft. long, and from 9 ft. to 55 ft. 
high. The heaviest walls were formed of mass concrete and 
the lighter walls were built of masonry. 

Th~ available location for the line also made necessary a 
number of heavy fills, one in particular at a point known as 
"Callagan's Crossing" probably being one of the heaviest fills 
ever undertaken in the construction of an electric rai lway. 
The g ulch at this point required 30,000 cu. yds. of material 
to bring the road to grade. To hold this filled material in 
place a masonry retaining wall 250 ft. long and 35 ft. high 
was built along the lower side. Another wall deserving of 
mention on account of its dimensions and unusual cost in 
electric rai lway construction is located at Whiteman's Leap 

building a long stretch of double trac k midway between the 
terminals in order to equalize the schedule and eliminate some 
of the delays caused by cars waiting on turnouts. This work 
is being carr ied out at an approximate cost of $ 50,000, but 
when finished it wi ll save the operation of one car without 
changing the headway, by reducing the running time from 
one hour and twenty minutes to one hour and ten minutes. 
It will thus be seen that the investment is being made to save 
ten minutes on each trip, but it so happens that the saving 
of this ten minutes .will, as stated, permit of the same schedule 
wi th one less car. I t is also estimated that the tra ffic on the 
line will be considerably increased by reason of the faster 
r unning time. At another location plans have been made 
fo r building a bridge over the back channel of the Ohio River 
at an expenditure of $ 12 5 ,000 in order to reduce the running 
time and save the operat ion of one car on the line from 
W heeling to Bellaire. The building of this bridge will give 
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a cut-off which will shorten the length of the line from 46 
minutes to 36 minutes. 

In building new interurban or suburUan lines1 the company 
has adopted the policy of acquiring a private right of way, 
and using the highways only where the topography of the 
country renders it absolutely necessary. It has the only en
trance possible into Martins Ferry from the north and into 
Steubenville from the south, mostly over priva te right of 
way which gives it the undisputed possession of the territory 
between Wheeling and Steubenville on the Ohio side of the 
river. In the construction of this line, right of way sufficient 
in width for double track has been secured , a lthough but a 
single-track line is being built a t this time. The co nstruct ion 
is of the heaviest and most permanent throughout. All 
bridges are of steel, with concrete foundations, no wood being 
used whatever for bridges or trestles. Culverts are all of con
crete; and in the eight-mile section of the line nearing com
pletion there ,,., .. ill be but one highway crossing at grade, all 
others being overhead. 

The standard construction consists of 85-lb. A. S. C. E . 
rail, laid on from 12 in s. to 18 ins. of crushed stone; white 
oak ties 6 ins. x 8 ins. x 8 ft., spaced 2 ft. cent~rs; 10-in. 

STEAM SHOVE LS AT WORK ON CUT-OFF 

N o. 0000 rail bonds, with compression terminals, placed under 
36-in. six-bolt angle-plates, with a No. 0000 cross-bond placed 
every 500 ft. 

The overhead work is of ordinary type of bracket con
struction, with No. ooo round tro11ey and 500,000-circ.-mil, 
weather-proof cable on highways and bare copper cable e,n 
private rights of way. 

CAR HOUSES AND SHOPS 

The company has one storage and three operating car 
houses located in Wheeling, McMechon, W . Va., and Steu
benville, Ohio, with the following capacities. The largest 
car house of the system, located at the corner of Zane and 
Huron Streets, on Wheeling Island, with the general repair 
shops in the rear, to be described later. The building occu
pies a space of 120 ft. x 300 ft., is built entirely of brick and 
steel trusses, with tar a nd gravel roof ; it is divided by a fire
proof wall into bays, the north bay being used for operating 
purposes only, with six tracks its full length, of which four 
tracks have pits I!)O ft . long. This bay has a capacity of 60 
cars averaging 30 ft. in length, a nd accommodates aH cars of 
the different divisions of the system operating in Wheeling 
and suburbs, ,vith the exception of the :iVIoundsville division. 
Bay No. 2 is used for storage purposes and has six tracks 
with no pits. At the north end of this bay, occupying the 
corner of Zane and Huron Streets, is the general office bui)d
ing of the company, which consists of a two-story brick 
building with conductors' room, despatcher's office, superin
tendent and engineering offices on the first floor, and the 

manager and accountants' offices on t he second floor. The 
car house building is well lighted from windows and sky
Jights, and is equipped with several fire hydrants and hose, 
special fire alarm box and fire extinguishers to comply with 
the Board of Fire Underwriters' Rules. 

The car shops are located in the rear of the Is1and car 
house. They are of br ick with slate roof, being 6o ft. x 120 
ft., and a re divided by fireproof walls into five departments, 
known as the blacksmith and machine shop, armature room, 
woodwork and paint shop. These d ifferent departments are 
fully equipped with necessary tools and motor-driven ma
chinery fo r keeping up all classes of repairs incident to the 
operation of the system, and include the fo llowing: One 
New H aven Manufacturing Company 16-in. swing screw and 
thread-cutting lathe, taking 10-ft. work and operating at four 
speeds ; one New H ave n Manufacturing Company ro- in. 
swing, screw and thread cutting lathe, which takes 5-ft. work ; 
one drill press from Dietz, Lange & Co.; one emery wheel 
from Diamond :iVIachine Company ; one shaper from Gould 
& Eberhardt , of Ne wark, N. J. ; one hydraulic wheel press, 
8o tons on 6-in. r am, from the J. T. Schaffer Manufa cturin g 
Company, Rochester, N. Y.; one band saw, o ne dr ill press 

and mortising machine and one gr ind
stone, all from the American Wood \,Vork
ing :iVIachinery Company, New York City; 
one variety saw table from F rank Mc
Clement Company, Rochester, N. Y. 

The Mc :iVIechen car house is located in 
the town of .iVIc:iVIechen, \ ·V. Va., about 
equal distances from· W heeling a nd 
.Moundsville, from which cars of the 
Moundsville & \!\' heeling Division are 
operated. The building, So ft. x So ft ., is 
of corrugated iron with steel trusses sup
ported by brick piers. O nly one-half of 
this building is now used, but will be en
tirely equipped for operation in the near 
future. All present tracks, eight in num-
ber, accommodating 24 cars, one-half of 
which have pits their full length, and all 

small repairs on cars operating on th e l\ifoundsville division 
are made at this car-house. 

The storage car house is located at Forty-Second Street in 
the city of \Vheeling, built of tile, wood trusses with cor
rugated iron roof, 50 ft. x roo ft., is used for storage purposes 
only, and has a capacity of twenty-four cars. 

The Steubenville car house is located in Steubenville, Ohio, 
from which are operated the cars of the Steubenville & Bril
liant line, built of brick with steel trusses and slate roof, 70 ft. 
x 100 ft., and divided with fireproof wall into two bays, one 
being used for operating and the other fo.r shops. T he office 
building, a one-story brick building, is located on the same lot 
as the car house, and provides faciliti es for the superintendent 
and despatcher. The capacity of the car house is eleven cars. 
AH the shops are equipped for making small r epa irs. 

CARS 

The company owns 133 car bodies which have been 
supplied by the St. Louis Car Company, John Stephenson 
Company, J ewett Car Compa ny, J . G. Brill Company, Amer
ican Car & Foundry Co mpany a nd others. I ts standard type 
of double-truck car is Brill's grooveless semi-co nvertible, 40 
ft. 9 ins. over all and equipped with a Germer hot-water 
heater. The single-truck cars are mounted on 21-E Brill, Co
lumbia and Peckha m trucks, and the double-truck cars on the 
27-G Brill truck with 4-ft. 6-in. wheel base. The motor equip
ments represent types 52, 67, 800 and 1000 of the General 
E lectric Company ; No. 38, No. 49, No. 12 and No. rntB 
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of the VVestinghouse Co mpany, and No. 13 of the Lorain 
Steel Co mpany. 

PARKS 

T he company owns one amusement park located on Alta
mont Hill , between Stcubenv11le- and 1-.lingo. T he site is one 
of the most att ractive for an amnsement resort obtainable 
along the O h io River. 

MANAG E.M E.NT 

T he management of the property fo r the past three years 
has been in the hands of Geo. 0. Nagle, form erly general 
manager of the Sava nnah Electric Company a nd previously 
superintendent of the Chicago City Railway Co mpany. The 
road is owned la rgely in \Vhccling, P hiladelphia and Cleve
land. The other officers arc : T. I-I. Conderman, president ; 
B. \V. Peterson and J. J. Halloway, vice-presidents; \V. A. 
Shi rley, secretary and treasurer; C. M. Niarsh , superintendent 
o f transportat ion; \V. A. Un<lcrwood, superintendent of 
tracks; J. P. Alexancl er, purchasing agent ; A. G. 1'viersing, 
chief engineer of power station; J. H . Crawford, master me
cha nic; C. \V. Fawcett, chief civil engineer of co nst ructio n, 
a nJ L0uis Lipphardt, r ight of way and claim agent. 

---· +♦ + --

THE NEW TERMINAL BUILDING OF THE INDIANA UNION 
TRACTION COMPANY AT MUNCIE, INDIANA 

T he Indiana Union T raction Company is erecting very 
complete passenger and freight sta tions in se,7cra l of the 
c ities at junction points on its lines. Thus, a fre ig ht and 
passenger sta tion was completed a t .Tipton during the present 
year; a te rminal statio n h as ju s. t bee n completed at lVIuncie, 
a nd another station wi ll be constructed at L ogansport within 
a short time. 

The terminal stat ion at :.\1 uncie is probably the fines t of 
its kind to be fo nnd, with the exception of those in the lar ger 
cities, such as Indianapolis, Toledo and l\.iihvaukcc. It 
serves as a passenger and fre ight terminal fo r the four in
te rurban lines radiat ing from :\f uncie , three o f which are 
operated by the Indiana U nion Traction Company. T he 
fo urth line, which nms northeast out of l\'ll111cie to Portland, 

,., 

ENTRANCE T O T ERl\rI:NA L IlUILDJ NG ON SOUTH MULBERRY 
STREET 

I nd. , is operat e<l by the ~\iuncic & Portland Traction Com
pany. T he sta tion a lso contain s the division offices of the 
Indiana Union T raction Co mpany a nd a portion of it is 
rented for sto res and offices. Its location, which is on East 
Mulberry Str ee t between South Charles and East Howard 

Streets, is a t practically 
the center of the business 
c).js;.trict of Muncie. 

The passenger station 

GENERAL VIEW OF STATION FROM EAST HOWARD STREET 

proper is built on a plan 
resembling in general 
features the plan of the 
interurban termina l sta
tion at Indianapolis. 
\Vaiting rooms, ticket 
offices and s tores occupy 
a building on one side of 
the train shed. Baggage 
and freight rooms as 
well as the division of
fices of the company are 
located in an extension 
south of the passenger 
terminal building proper. 
The passenger terminal 
building measures 100 ft. 
x 50 ft. It is of steel 
construction with walls 
faced with Columbus hy
draulic pressed brick of 

• 
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a dark gray color. Provision has been made in the strength 
of the foundation :rn<l in , the de.sign of the sti:uctura l steel 
work for a building six stories high, hut at present it consists 
of two stories a nd a basement only. The exterior lines a re 
simple a nd dignified, a nd in general architecture may be said 
to follow the simpler lines of the Renaissance period. 

The principal entrance of the building is on 1Vfulherry 
Street. This entrance le.ids into a small lobby on one side 
of which is a sta irway leading to the second floor. Opposite 
the sta irway provision has been made fo r two eleva to rs. 
These, however, will not be installed unti l the addit ional 
stories contemplated arc constructed. 

553 

A large port ion of the fi rst floor is taken up hy a general 
wait ing room which is finished in brick. A ticket office with 
three windows to the north of the waiting room is so located 
with reference to the baggage room that the ticket agent 
can, during a portion of the day, attend to the duties of bag
gage master. For the conveni ence of passengers a passage
way from the waiting room communicates with the baggage 
room. Quite a port ion of the first floor is taken u p by five 

EAST C HARLES STL<EET FRO NT UF TH A IN S IIED, S HOWING 
CAKTILEVER CO NSTRl"CT I O K O f' TR USS 

-

~:_~--'"'"""'"""~~ ., . 

SOUTH MULBERRY STREET FRONT OF TERM INAL BUILDING AND FREir.HT HO USE 

£LEVAT!UN OF TRAlN SHED, MUNCI E 

stores, all of \vhich have show 
windo\,·s a nd passageways open
ing out into the waiting room. 

From the ,vaiting room t\vo 
separate stairways lead to sepa
rate ladies' and gentlemen's wait
ing room s in th e basement. Two 
stairways a rc provided with the 
idea o f separating to as great an 
extent as possible the two waiting 
rooms. Sanitary drinking foun 
tains arc located in each of the 
basement waiting rooms as well 
as in the general waiting room 
nn the first fl oo r. In 'addition to 
the two waitin g rooms the base
rnellt contain s a boiler for the 
N orwahl vacuum steam heating 
system, storage space for fuel, 
and a room whic h serves as a 
general workship. The entire 
second floor of the passenger sta-
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tion has been ]eased to the Central Union Telephone Com
pany, and has been arranged cspecia11y for the convenience of 
this company. 

A passageway 15 ft. wide separate s the train shed from the 
wa iting room. This shed, which is 62 ft. wide and 138 ft. 
long, contains four tracks. The pitch roof is covered with 
interlock ing tile and is supported by ten light steel trusses 
resting on steel columns on eithe r s ide. A peculiar co nstruc
tion was resorted to in the fro nt truss of the t ra in shed on 
East Charles Street. The fact that the tracks curve towards 
the west before coming out from under the t rain shed made 
it necessary to eliminate one of the supporting column s in 
order to get c1earance of cars, and one end of the first t russ 
is ca rried by a cantilever construction. In design in g the 
train shed special attention was given to securing proper 

clearance between columns and cars. This is done to 
avoid the possibility of accidents at times when excur-

ing, is reserved for baggage. The freight room is served 
by two tra cks, one along each side of the building. On the 
cast side a platform has been const ructed to facil ita te the 
unloading of freight from cars. \1/agons are loaded a11d 
unloaded on the west side and at the north end of the build
ing. The ar ched doorways through wh ich freight is handled 
a re provided with rolling steel doors. 

The floor above the freight room, which contains the di
vision offices of the Indiana Union Traction Company, is 
reached by way of an outside sta irway leading from the 
passageway between the t ra in shed and the passenger station 
building. Tl1e whole so uth end of thi s floor is taken up by 
a reading room for trainmen and other employees. To the 
eas t of a hallway leadin g to the reading room are the offices 
of the division pa:=::sc nger and ticket agent and the despatch
er's room. In th e despatcher's room provision has been made 
for four despatcher's telephone lines and four general lines. 
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Ii 11• 
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sions are being run and on other occasions when large crowds 
are being handled. The center ]ine of the outside columns of 
the tra in shed is 9 ft. from the outside rail of the adja cent 
track, and th e inside column s are 6 ft. away from the track 
rail. Between the two centra lly located tracks a concrete 
passagCway 13 ft. 6 ins. wide extends the full length of the 
train shed. The pairs of trucks on e ither side of this passage
way are about 10 ft . between centers. Across t he center of 
the train shed is a concrete walk 24 ft. wide. Th e remainder 
of the space between the tracks and rails is paved with brick 
rest ing on a cushion of sand and a bed of concrete. 

The freight depot, which is two stories high, measures 25 
ft. x 98 ft. The greater portion of the first floor is used as a 
freight room, but a room 14 ft. wide, extending the fu ll width 
of the building and adjacent to th e passenger te rminal bu ild-

The despatcher at th is point will despatc h cars on the lines 
east to Union City, west to A nderson and north to Blufiton. 
Opposite the de spatcher's room is the office of the local super
intendent, while behind this is the office of the division en
gineer and the div ision electrician. This room will be pro
vided with a test ing board by means of which tests can be 
made on all of the telephone lines entering the bui lding. A 
large locker room for t he u se of t ra inmen, dressing room, 
shower baths and toilet facil ities take up the remainder of 
the second floor. All of the rooms on this floor are fini shed 
in hard pine. 

A lfred Grindc1, of Mu11cie, was the architect and superin
tendent of constructi~n of the buildin g, a n<l to him this paper 
is indebted for much of the information in this article as well 
as for the drawings of t he building. 
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THE TOLEDO & CHICAGO INTERURBAN SINGLE-PHASE 
RA!LWAY 

BY JOHN R. H EWETT 

T he opening of the Toledo & Chicago Interurban Railway 
marks another important step in the advancement of high
tens ion single-phase interurban railways ; both the physical 
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compensated motors capable of operating on both a. c and 
d. c. The road is equipped throughout with General Electric 
appara tus. 

POWER HOUSE 

The power house is situated at Kendallville. It was put 
into commission on July I , and will be, in all probability, 
when finished, the most complete and up-to-date single-phase 

O ColilW11kr 

I 
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SCALE OF MILES : 

" 

FIG. 1.- MAP SHOWING ROUTE OF TOLEDO & CHICAGO I NTERURBAN RAILWAY COMPANY 

and t echnical characteristics of the road make it from the 
ou tset one of the most interesting and useful additions to the 
excellent system of electric railways existirig in the Middle 
West. 

T he map published herewith will serve as a graphical 
explanation of the physical importance of the road. At pres
ent it ex tends from Kendallvi lle to Garrett via Avilla and from 
Garrett to Butler via Auburn and Waterloo, while the section 
connecting Auburn and Fort VVayne has been in daily opera
tion since the middle of May. A new company, the Kendall
ville & Goshen Traction Company, under the same di rector
ship and involving the same interests, has been incorporated 
to construct a line from Kendallville to Goshen, with branch 
lines joining Rome City and Albion. The necessary fran
chises and rights of way are now·being secured for this road. 
T he proposition of connecting Butler and Bryan by the 
Toledo & Chicago Interurban Railway is now under con
sideration. There is every possibility, therefore, that within 
a year or eighteen months Goshen and Bryan will be con
nected by a high-speed single-phase road operated by the 
same company. \Vhen this is an accomplished fact, Chicago 
will be connected to Toledo by an unbroken chain of inter
urban roads, because on the one hand Goshen and South 
Bend are already connected by the lines of the Indiana Rai l
way Company, and a line is at present under consideration 
from South Bend to Chicago, and on the other hand the To
ledo & Indiana Railway already connects Bryan with Toledo. 

GENERAL SCHEME OF ELECTRIFICATIO N 

The general scheme of electrification can be br iefly sum
marized as follows: 

Single-phase current is generated in the power house at 
3300 volts, at which pressure it is fed direct to the trolley for 
those sections of the road nearest the power house. For the 
rriore distant sections the generator voltage is stepped up by 
transformel"s in the power house to 33,000 volts and fed to 
the sub-stations over the transmission line before being re
duced to the trolley voltage. 

The equipmept of each car consists of four GEA-75-hp 

F I G. 2.-E XTERIO R OF POWER HOUSE 

railway power house in existence. Fig. 2 is an external view. 
The principal dimensions are as follows: 

Ft. 
Total length of power house............................. no 
Total width of power house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
Length of turbine room.................... . ............. IIO 
Width of turbine room ............ ,, .......... , .. , ...... 46 
Height of turbine roori1. . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 43 
Length of boiler room............. . . ..................... IIO 

Width of boiler room ........ : . ... . . . .......... , ......... 49 
Height of boiler room •. . ... .• . : .. _ . . ,_..................... 4I 
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At presen~ two Curtis turbines are installed, and a third will · 
be put in operation when the conditions demand. Each turbine 
is rated at Sao kw when running non-condensing and 1000 

kw when condensing. These machines have four stages, 
each consisting of two rows of revolving buckets and one of 
stationary blades. They are designed to run at 1500 r. p. m. , 
and to take steam at 150 lbs. pressure. 

The guaranteed steam consumption is 21 lbs. per kw-hour 
when the turbine is supplied with dry saturated steam at 150 
lbs. pressure, and the absolute exhaust pressure is equal to 
2 ins. of mercury. 

The generators connected to these turbines are two-pole 
revolving field machines. They are "Y" connected and gen
erate current at 3300 volts. Although the windings are of the 
three-phase type, the generators are normally connected for 
single-phase operation; While by this arrangement only two~ 
thirds of the copper is active, there is a spare phase for use in 

.C'a se of an accident to any winding. 
Thr exciter sets consist of 25-kw Curtis turbines of the 

horizontal type, direct-connected to two-pole General Electric 
d. c. generators running at 3600 r. p. m. and delivering 200 
amp~. at 125 volts at normal full load. 

The boilers are of the Stir1ing water tube type; three have 
already been installed and provision has been made in the 

3-hp induction motor which runs at 1500 r. p. m. These 
pumps discharge di rectly into the feed water heater, and 
make-up water is supp1ied from the service water line. Air 
is removed from each of the condensers by a 6-in. x 12-in. x 
12-in. dry vae;uum pump with mechanically operated air 
valves, and the discharge is connected to the main atmos
pheric exhaust line The circulating water for each unit is 
handled by a 10-in horizontal volute pump direct-connected 
to a 7-in. x 10-in. Russell enclosed engine which is self-oiling; 

FIG. 4.-PLAN AND SECTI ONAL ELEVATJONS OF SUB-STATION 

boi1er room for the reception of three similar units. Each 
boiler is rated at 415 hp, has 4135 sq. ft. of heating surface, 
and a grate area of 71 sq .. ft, The smoke connections are 
made at the bottom in the rear of the settings, the gases pass 
through dampers to an underground flue which leads to the 
stack outside the building. At present the boilers are hand 
fired, but it is planned to install mech~nica1 stokers later. 

The condensers were built by the Worthington Company. 
They are of the surface type, constructed to produce a high 
vacuum, and are provided with an inner cooler for dealing 
with the air and other non-condensible gases. Each con
denser has 2800 sq. ft. of cooling surface. The condensed 
steam is removed from the hot well by a 2-in., two-stage 
turbine pump located beneath the condenser and driven by a 

both pump and engine are mounted on a common iron sub
base. 

A standard Cochrane feed water heater and purifier has 
been installed and is of sufficient capacity for the present 
boiler equipment. It receives exhaust steam from all the 
auxiliary machinery and the water from the condensers. 

The boiler feed pumps, hvo in number, are of the Laidlaw
Dunn-Gordon Company's make. Each has a 12-in. steam 
cylinder, 7-in. plunger and a 10-in. stroke. They are duplex 
pumps with outside center packed plunger, and each is capa
ble of feeding boilers of 16oo-hp capacity when operating at 
25 per cent overload. 

The stack seen so prominently in Fig. 2 is of the self
supporting ste_el type with ;;\µ lm~r~al d~am~t~r Qf 90 ins. , and 
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is 160 ft. high. The base is flared to a diameter of 16 ft. A 
protective lining of fire brick is built inside the stack for a 
height of 60 ft, The design of the power house building was 
made by the A rbuckl e-Ryan Company, of Toledo, Ohio, and 

loo and Albion, but at present only one has been built. The 
Garrett sub-station has been in operation since July r. The 
equipment of these sub-stations consists of-

Two 200 kw, 33000/3300-volt oil cooled, 25-cycle transformers, 
room being provided for a third 
transformer of like rating. 

Type K-6 oil switches for the 33,-
000-volt line. 

Type K-2 oil switches for the 3300-
volt trolley . 

The necessary complement light
ning arresters. 

The scheme of connections is 
shown in Fig. 5. A three-phase 
transmission ·witl ultimately be em
ployed on the Toledo & Chicago 
road, but for the sake of clearness 
the third phase is omitted in the 
illustration; the third phase sim
ply passes through the sub-station 
and has an oil switch in circuit to 
enable its being broken if required. 

THE TRACK 

The track when completely bal
lasted will be free from any severe 
grades, as the maximum incline 
amounts to I per cent. \-Vith but 

FIG. 5.- WIRI NG D I AGRA3.l OF SUB-STAT I O N 

one exception there will be no 
severe curves1 This exception oc
curs in the town of Garrett where 

this company was also the co nt ractors fo r the installation of 
the boil ers, aux iliary machinery and piping. 

S-L'B-STATI ON 

i\ typical sub-!:>tation of the Toledo & Chicago Railway is 
illustrated in F ig. 4. Ultimately there \vill be fo ur sub
stat ions si tuated respectively at Garrett, Hunterstown, \Vater-

the line branches to Fort \i\fayne, and excluding this there is 
no curve of less than IO per cent on the whole system. 

The rails are of the standard A.S.C.E. cross-section. Gen
eral Electric rail bonds are employed throughout. These 
bond s are IO ins. in length, have a current-ca rrying capacity 
equal to that of a Na. 0000 trolley wire, and are furnished 
with solid copper termina ls ¼ in. in diameter. The ties, 

FIG. K-CATENARY CO NSTRU CTIO N O N SIDE BRACKETS 
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which are of oak and cypress, are of standard dimensions, 
6 ins. x 8 ins. x 8 ft. There are from 2640 to 3000 ties per 
mile of track. The line is constructed fo r single tr ack only, 
and turn-outs and sidings are provided where necessary. The 
t rack is well ballasted. The company owns a large gravel pit 
on the Fort Wayne section of the road, and it is expected 
when all construction work is done the ballasting will be com
pleted in a man~er that will compare favorably with steam 
railroad practice. 

OVERHEAD CONSTRUCTION 

The overhead construction is typical of a modern high
speed interurban road. The trolley wire is of the catenary 

F IG. 7.-SISTER H OOK-MECHANICAL CUP 

FIG. 8.- EYE H OOK-.:\1ECHANJCAL C LlJ> 

FIG. 11.-INSULATOR 

suspended type and is insulated to withstand a test pressure 
of 40,000 volts, although the working pressure is but 3300. A 
very considerable saving is effected by the adoption of this 
type of construction, an important factor being that the poles 
are spaced at 150 ft. , whereas 100 ft. is the usual spacing in 
d. c. operation. 

The trolley line consists essentially of a grooved copper 
wire and a steel messenger cable. The former is of No. ooo 
hard-drawn copper and the latte r is composed of seven 
strands of No. I I steel wire. The diameter of the messenger 
cable is ¼ in. and it is made of a special grade of steel having 
a tensile strength of 70,000 lbs. per sq. in. The trolley is sus
pended every 50 ft. from the messenger cable by means of 
the mechanical clips, of which two forms are used. T hat 
illustrated in Fig. 7 supports the trolley midway between the 
poles, at the point where the amount of messenger sag is a 
maximum, and is attached to the messenger by means of the 
sister hooks seen. That shown in F ig. 8 is used at other 
points and is suspended from the messenger by means of flex
ible steel wire or rigid distance pieces. 

The bracket arms are made of 2~i-in. external diameter 
structural steel piping. They are fa stened to the poles 
by means of a flange and two lag screws, and are sup
ported by a ¾-in. guy rod. Fig. 9 gives all the essential 

details of the bracke~ construction as now installed, and Fig. 
ro shows the fo rm of construction to be adopted on the new 
section of the road. I n both of these illustrations the "Steady 
brace" device is also shown. The trolley is supported 20 ft. 
above the track. F ig. r r is an illustration of the type of in
sulator used. It is of porcelain, 5 ins. in diameter and 3y'B 
ms. in height, and has a surface distance of 7½ ins. These 
insulators weigh 3 lbs. eath and were tested to withstand 40,-

F IG. 9.-B RACKET AND STEADY BRACE USED NO W 

FlG. 10.- BRACKET AND STEAD Y BRACE FOR USE ON 
EXTEKSION 

FIG. 12.- HJC.KORY STRAJN JNSULATOR 

ooo volts pressure. T hey are attached to the malleable iron 
pins by means of cement. 

All guy and anchor wires are insulated by means of special 
wooden strain insulators, as shown in Fig. r2. The body is 
of selected hickory subjected to a special compound vacuum 
process which impregnates every portion of the wood, and 
not only excludes all moisture and prevents the absorption of 
moisture, but also increases the strength and toughness of the 
wood. The wood of which these insulators are made is split 
into st icks before being turned to insure a straight grain. The 
ends a re fu rnished with eyes of malleable iron which are 
attached to the shank by hydraulic pressure. As shown in 
F ig. r3 , these insulators are also used for city work where the 
span construction is adopted. 

L ig htning a rresters are installed at intervals of approxi
mately half a mile. 

The poles are 35 ft. and 40 ft. in length, the longer being 
used where the telephone line is carried on the same poles. 
The poles are planted to a depth of 6 ft. or 7 ft., according to 
the nature of.the soil. 

MOTORS 

It has been previously stated that each car is equipped with 
four GEA-6o5-A motors, which are a modification of the 
GEA-6o4 motor. They are of 75 hp each, and are wound 
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for a maximum of 250 volts. The air gap of these motors 
between the armature and pole piece is somewhat smaller 
than the standard d. c. motor of the same output, and the 
speed as compared with a standard d. c. machine of the same 
rating is about 10 per cent higher. No trouble whatever has 
occurred owing to operating with a small air gap. This is 

power factor throughout the range of a. c. operation, and fur
ther improves the commutation on both a. c. and d. c. opera
tion. It also reduces the field distortion. As the exciting wind
ings are connected on the grounded side of the circuit in 
series with the a rmature, they take current at a low potential 
and therefore do not require to be heavily insulated. The 

motor is oil - lubricated 
and has four brushes. 
Fig. 1 5 shows a GEA-
605 motor complete and 
ready for mounting on 
the truck. 

T h e characteristic 
curves of the GEA-6o5 
motor , as in operation on 
the Toledo and Chicago 
roads, a re given in Figs. 
16 and 17, 

The following data will 
give the more important 
weights and character
istics of these motors : 

\V eight complete with 
gear an d gear case, 4500 
lbs. 

\Veight of motor with
out gear and gear case, 
4200 lbs. 

Weight of armature 
alone, 1200 lbs. 

Clearance with 36-in. 
wheels, 4.875 ins. 

Clearance with 33-in. 
wheels, 3.275 ins. 

FlG.• 13.- SPAN CATEN ARY CONSTRUCTI O~ USED THROUGH TOWNS 
Maximum ciiameter of 

axles, 5.5 ins. 

undoubtedly owing to the fact that the increase in armature 
speed is small. 

Considering the armature more in detail, it is of the iron
clad type and bar wound with _one turn per coil and three 
coils per slot, the bars being connected to form a series drum 
winding. It is removed from the fi eld frame by removing 
one of the frame heads. 

The field structure is quite different from that of a d, c. 
motor, as there are no inwardly projecting poles, and the 
entire field winding can be removed and readily replaced by a 
duplicate set of windings should any acci
dent result in their being damaged. This 
feature will be under~too<l from an exam
ination of Fig. 14, which shows the motor 
casing open and the inner portion of the 
field removed. The two outer steel cast
ings, on being bolted together, hold the 
inferior field ring rigidly in position. This 
inner portion of the field is a metal ring 
built up of laminations insulated from one 
another by japan and securely bolted to
gether by long through bolts. The punch
ings are of such shape as to form four poles 
of the requisite size. Slots are provided in the poles for the 
reception and retention of the compensating windings. 

The exciting windings are of copper strip. They a re con
nected in parallel for a. c. running, and therefore reduce the 
self inductance at high currents, and are connected in series 
for d. c. running to increase the torque per ampere and to 
permit the motors being run two in series when operating on 
standard 600-volt circuits. 

The compensating winding, the function of which is to 
counteract the armature inductance, provides a relatively high 

N e t efficiency w h en 
operat ing alternating current, &> per cent. 

Ket efficiency when operating direct current, 83.5 per cent. 
THE CONTROLLER 

Fig. 19 illustrates the controller, which is of the T -33 type. 
For d. c. operation the control is rheostatic and therefore 
needs no description. \ .Vhen operating on an a. c. section of 
the line "potent ial control" is used, that is to say, a vari 
able potential is applied to the motor terminals through the 
medium of a step-down transformer or compensator. F ive 
taps are brought out from the compensator windi ng, reducing 

FIG. H.-1-lOUSI NG AND INNER RING O F MOTOR 

the trolley voltage of 3300 volts to 400, 490, 590, 6go and 800 
volts, and as all four motors are connected in series, each will 
take one-quarter of these pressures during acceleration. No 
starting resistance is used for a. c. operation, and therefore 
each point of the controller is in a running position. A 
small section of cast grid rheostat is put in circuit during the 
transition from step to step to prevent short circuiting a sec
tion of the compensator when between points. The d. c. 
trolley finger in the controller is insulated for 5000 volts to 
withstand the high-tension al ternating voltages. Fig. 18 
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shows the arrangement of all the controlling apparatus in 

the cab. 
C011MUTATING SWITCH 

For transferring from an a. c. to a d. c. section of the line 
and vice versa, a commutating switch is employed to change 
the connections from the rheostatic leads to the compensator 
taps a nd also to make a ll necessary changes in the lighting, 
heating a n<l air compressor circuits, as well as to put the ex
citing field s of both the main and air compressor motors in 
series or parallel as the case may be. As can be seen in Fig. 
18, this switch is located in the cah beside the 1:' 

SWITCHES AND PROTECTIVE DEVICES 

T wo motor cutout switches are furnished, one for each 
truck. They are placed beneath the car adjacent to the 
motors they govern. They are operated by the reverse han
dle of the controller. 

The main a. c. switch is a standard oil-cooled switch 
adapted t o the r equirements of the service. This switch was 

il> 
t 
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FIG. 15,- MOTOR C011I PLETE FIG. 16.- CHARACTERISTI C CURVE FIG 17.-CHARACTERISTIC CURVE 

It consists of a transformer with both primary and secondary 
windings co nnected in series. It is oil-cooled and is con
ta ined in a n iron case. The ends ar e made of cast iron, and 
the sides of corrugated sheet metal. The several taps a re 
brought out through the cast- irein ends a nd ma<le oil tight by 
means of s tuffing boxes. Special insulation is u sed to preve nt 
damage by vibration. 

. 
FIG, 18.-CONTROL APPARATUS I N CAB 

illustrated in the STREET RAILWAY JOURNAL of May 6, 1905, 
page 814. It is enclosed in a sheet-iron .box and suspended 
beneath the car. It is closed by hand and is retained closed 
by a coil energized from the 400-volt tap of the compensator. 
The main d. c. switch is also contained in a sheet-iron box 
and suspended beneath the car; it is closed by hand from the 
cab and is reta ined closed by the line current. This switch, 

which is illustrated in Fig. 21, is 
somewhat similar to an ele::trically
operatctl circuit breaker, minus the 
overload device, with its line ter
minal insulated for the high-ten
sion a. c. voltage. The circuits for 
both the main a. c. and d. c. 
switches are interlocked in the 
commutating switch and are con
trolled by 0a double-pole, single
throw switch located in the cab. 
Either switch will open automat
ica lly on approximately one-third 
line voltage, and either may be op
erated at a ny time by the double
pole, single-throw switch in the 
cab. 

The high-tension alternating 
current line is protected by an ex
pulsion fuse of the type shown in 
Fig. 22, which is located on the 
roof of the car, while the d. c. 
circuit is protected by magnetic 
blowout copper ribbon fuses also 
on the roof. The common circuit, 
that leading from the controller to 
the motor, is protected by another 
magnetic blowout copper ribbon 
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fu se placed beneath the car which is. designed to open in case 
of any motor trouble. The auxiliary ci rcuits have indi vidual 
fuses of the ca rtridge type. Both the a. c. and d. c. circuits 
are protected by suitable lightning a rresters. 

CHANGI NG FRO?i1l A. C. TO D. C. OPE RATION 

Changing from a. c. to d. c. operation or vice versa is ac
complished by means of a dead section in the tro lley wire 
which is made as long as possible without exceeding the span 
on the t,vo trolley poles. At the instant the car enters this 
dcrtd section, whichever main switch i& closed wi ll 
open, owing to the fact that the circuit energ izin g its 
retaining coil is broken. The car can run over this 
dead section at full speed, and all the motorman has 
to do to make the proper co nnections is to throw the 
~ommutating switch and close the main a. c. or d. c. 
switch, as the case may be. 

In the event of the motorman closing the wrong 
main switch it will open the moment his hand is 
removed, since its retaining coil wi ll not be ener• 
gized. No harm will result from a motorman's 
closing the wrong main switch. If the a. c. sw itch 
is closed on the d. c. trolley the high-tension fu ses 
will immediately open the circuit. Again, if the d. 
c. switch is closed on the a. c. trolley, resulting in the 
trolley fingers of the commutator switch being sub

a double cotton waterproof braid. They are installed in brass 
piping, a l1 of which is carefully g rounded. The ot her cables 
are insulated according to ordinary practice. 

ject ed to 3300 volts, no damage can be done, as Fl.G. 22.-EXPULS LON FLTSE FlG. 2l.-MATN D. C. SWITCH 
they are insulated for 5000 volts. (HJGH-TENSI ON A. C.) 

FIG. 19.-T-33 CONTROLLER 

W IRI NG 

All ca bles subjected to high-tension alternating current 
have suitable ruhber insula tion and are further protected by 

F IG, 20.- COMP ENSATO I.< 

TROLLEYS 

The trolley base, poles and wheels arc of the standard 
US-6 type. Special insulatio n is provided for the base, which 
has a sub-base of impregnated wood, mounted on molded 
insula tors designed for 10,000 volts. 

AlR DRAKES 

The air-brake system comprises a standard General E lectric 
straight air"-brake equipment wi th all its necessary adjuncts. 
The compressors are of the CPA-52-A type with hernng-bone 
gears. The motors are designC'd to operate ,vith both a. c. 
and <l. c. current, and the governors are GE standard d. c. 
governors which have already been described in these col
umns. 

CARS 

.At the present time the rolling stock of the Toledo & 
Chicago Railroad consists of ten fully equipped cars-six 
52-ft. passenger cars1 two 45-ft. passenge r cars and two ex
press cars. The car bodies were supplied by the N iles Car 
& ·Manufacturing Company, of Niles, O hio. 

Fig. 23 illustrates one of the 52-ft. cars. They a re of 
handsome appearance, being painted with Pu11mau g reen. 
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Each of the 52-ft cars has a seating capacity of forty-six 
persons, and their general dimensions are as follows: 

Ft. Ins. 
Length over buffers. . . . . . . . . . . . . . . . . . . . . . • . . . 52 
Length over vestibule........................ 50 
Length between corner posts....... . .. . . . • . . . 40 
Width over panels... . . . . . . . . . . . . . . . . . . . . . . . . . 8 6 
Weight of body, about 28,ooo lbs. 

These cars are mounted on Baldwin Locomotive M. C. B. 
trucks of type No. 167, each weighing about 8500 lbs,, and 
designed for a working load of 25,000 lbs, The wheels are 
33 ins. in diameter and the wheel base is 6 ft. 10 ins. 

The 52-ft. passenger cars are single-ended, and the forward 
vestibule is of sufficient capacity for handling baggage and 
light express. A smoking compartment and toilet is provided 
on each car. The roofs and hoods are of steam coach pat
tern and the ceilings of the semi-empire style, handsomely 

SINGLE-PHASE EQUIPMENT FOR THE WASHINGTON, 
BALTIMORE & ANNAPOLIS RAILWAY 

The announcement that the Washington, Baltimore & An
napolis Railway has finally adopted the single-phase system 
and has placed contracts for the entire electrical equipment 
required for this line will attract considerable interest in en
gineering and railway circles, not only on account of the fact 
that this is one of the most important orders placed for alter
nating-current equipment in this country, but also because 
the original promoters of this line were the first to adopt the 
single-phase system. The original contracts for the construc
tion of this line were let some three years ago, but due to 
financial difficulties the road was not built at that time and 
has since passed to other owners. 

Some 6o miles of road will be operated by the new com
pany. The main line will be tha t betv,.reen Baltimore and Wash-

FIG. 23.-STANDARD CAR 

decorated. The lamps are placed singly in the roof to in
sure an even distribution of light. The 45-ft. cars are double
ended and one is provided with a baggage compartment. The 
express cars are 52 ft. in length and are double-ended. 

The Toledo & Chicago Railway Company anticipates doing 
a considerable business in freight haulage, and has secured· 
both passenger and freight terminals in Kendallville, Garrett, 
Auburn and Fort Wayne. The General Electric Company 
is now building a freight equipment for use on an electric 
locomotive which will be capable of hauling at least twenty
five loaded freight cars. 

CPNCLUSION 

In conclusion it is interesting to note that the work of 
constructing the line was under the direct supervision of the 
general manager, and no contractors were employed with 
the exception of those already cited when dealing with the 
power house, The officials of the Toledo & Chicago Inter
urban Railway are as follows: President, Arthur B. Shep
ard; general manager and treasurer. F. Perkins; secretary, 
F. L. Welsheimer. 

ington, with a branch from a point on the main line near 
Odenton, extending to Annapolis. This station on the new 
line will be known as Academy Junction. Over the main 
line between Baltimore and Washington an express and local 
service will be established, express cars being operated under 
a fifteen-minute headway and making the run in seventy-two 
minutes. The roadbed will be double-tracked throughout, 
with sidings arranged at suitable intervals so that the locals 
may be side-tracked to enable the expresses to maintain 
schedules. The rolling stock equipment is to be very com
plete. Nineteen express cars, capable of making 60 m. p. h. 
on a tangent level track, will be operated. In addition two 
work-cars will be equipped, each sufficiently powerful to haul 
a train of five ordinary passenger coaches at 45 m. p. h., 
while four lower powered cars will be used for local service. 
These last mentioned cars ,vill be run at a speed of 45 m. p. h. 
The express and work-cars will each be equipped with four 
GEA-6o3 (125 hp each) a. c.-d. c. motor equipments with the 
Sprague-General Electric type-M train control. The local 
cars will be similarly controlled but will be driven by two 
instead of four GEA-603 motors. 
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Power for the new road wil1 be purchased from the Po
tomac Electric Company at Washington, D. C., and will be 
delivered by that company at 6600 volts three-phase to a 
transformer sub-station located about 3 miles from Chesa
peake Junction. In order to obtain a balanced load on the 
three-phase generators, the current as received at the sub
station will be changed from three-phase to two-phase by. 
groups of two transformers connected, three-phase on the 
6600-volt primary side and two-phase on the secondary side. 
Ha1f of the transformers will have the secondaries wound for 
6600 volts and the other half for 33,000 volts. The 66oo
vo1t windings will all be connected in parallel on the same 
phase supplying single-phase current to the trolley as far as 
Academy Junction. The 33,000-volt secondary windings will 
all be connected in multiple on the second phase to the 33,000-
volt transmission line, which will supply current to a step
down sub-station located at Academy Junction. The Chesa
peake Junction sub-station will contain seven 8oo-kw, water-

supply direct current to the motors in the repair shops located 
at this point. 

Government regulations within the District of Columbia 
prohibit the use of the track return, so that within this section 
the cars will be operated with a double trolley. This portion 
of the tracks, as well as that within the city of Baltimore, is 
at present operated by direct current, and the new cars are 
designed to operate on direct current over these sections of 
the line. 

As already stated, the present Washington, Baltimore & 
Annapolis Railway Company which is constructing the line 
is quite distinct from the initial corporation. The new com
pany, under the head of its president, Geo. C. Bishop, has 
considerably broadened the former plans. Land has been 
purchased for a wider right of way along the route, and new 
bridges are being built so that the roadbed will be excellent. 
The engineering work is in charge of the Roberts & Abbot 
Engineering Company, of Cleveland, Ohio, and contracts 

£::--JD AN D SIDE VIEWS OF DETROIT PARLOR CA R 

cooled transformers, three with 33,000-volt secondaries and 
four with 6600-volt secondaries, one of the latter transformers 
forming a reserve. 

At Academ, Junction there will be four water-cooled trans
formers, 25 cycles, 800 kw, reducing the single-phase, 33,000-
volt current of the transmission line to 66oo-volt current suit
able for delivery to the cars. These transformers will supply 
the current necessary for the Baltimore and the Annapolis 
sections of the line. 

The sub-station at Academy Junction will be located ad
jacent to the car houses. For greater safety in inspecting 
and handling the cars, all of the trolley circuits in the car 
house will be arranged for 600-volt direct current, and for 
this purpose two 300-kw motor generator sets will be in
stalled in the transformer sub-station, changing the 66oo-volt 
alternating current to 600 volts direct current. The motor 
end of these motor generator sets will be connected direct 
to the trolley cir<;uits, one phase being fed from the trolley 
coming from Chesapeake Junction and the other from the 
Academy Junction transformers. A feeder regulator will be 
placed in one phase so that the motor generator sets will act 
as balancers, permitting the Academy Junction transformers 
connected on phase B to feed into the trolley line supplied 
by the Chesapeake Junction transformers on phase A. In 
addition to acting as balancers and to supplying current to the 
cars in the car house::;, the motor generator sets will also 

have been placed with the General Electric Company for the 
complete electrical equipment. The construction and opera
tion of this road will be watched with great interest, as it is 
one of the largest and most important installations of the 
single-phase railway system ever undertaken. --PRIVATE CAR OF THE DETROIT UNITED RAILWAYS 

In the construction of the private car of the Detroit United 
Railways the mistake of dividing the car into too many com
partments, and thereby destroying the roominess and com
fort of the car, has been avoided. This car was recently con
structed in the shops of the Detroit United Railways for use 
of the officials of the system. It is 51 ft . 10 ins. in length 
over bumpers, and 8 ft. 4 ins. in width over all. A large 
observation room takes up the greater portion of the front of 
the car. Behind this, and opening into a side aisle, is a bed 
room measuring 7 ft. 9 ins. by 5 ft. 5 ins., and to the reat of 
this is an office of the same size. A fully equipped kitchen 
measuring 34¾ ins. by 5 ft. 5 ins., as well as a toilet room is 
provided. 

The rear platform is 6 ft. 2 ins. long, and is provided with 
a grilled bronze balustrade surmounted by a brass rail. A 
swinging gate on one side closes the platform. 

The car is mounted on Baldwin trucks equipped with steel
tire wheels. It is provided with four VVestinghouse N o. 12 1 

motors and Westinghouse electro-pneumatic control sys tem. 



566 S'J:'REET RAILWAY JOURNAL. [VoL. XXVIII. No. 15. 

NEW ALL STEEL CARS 

Since the adoption of a ll steel cars by the lnterborough 
Rapid Transit Railway Company in its subway service the 
advantages of the steel car as to strength, resistance and ulti
mate operating economy have attracted the attention of many 

parts such as posts, panels, etc., to conform to the ordinary 
wood finish. Fig. I gives a general view of the car, which 
seats forty persons, and the general dimensions are as 
follows: 

L ength over all, 40 ft. 6 ins. 
Length over closed part of car, 13 ft. 2 ins. 

-~ --·-·- - .. . -· ····- •·· .. ·•-· ' ' "' "" ....... .... 
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FIG. 1.-STEEL BODY FOR C01-TBINATION CAR, SAK FRANCISCO 

surface and elevated raihvay managements. 
The first strictly city railway to install a 
steel car \Vas undoubtedly the New York 
City Railway Company, but since that was 
put in operation other practical examples 
of the all st eel car have appeared for sur
face and elevated traction. Several of 
these, built by the Pressed Steel Car Com
pany, of Pittsburg, are illustrated here
with. 

T he first car turned out of the new plant 
of this company was completed in the 
early spring of the present year for the 
U nited Railways of San Francisco, an all 
st eel street car of the "California" type. 
This car so greatly resembles a wooden 
car in outside appearance that it requires a 
practiced eye to distinguish one from the 

FIG. 2.- STEEL FRAMIKG OF Si\N FR.AKCISCO CA R 

FIG. 3.-IKTERIO R OF CLOSED C011'1PARTUEKT OF SAN 
FRANCISCO STEEL CAR 

other. This similarity of external appearance was effected 
by covering practically all the rivets on the outside of the car 
body with special drawn .moldings and graining all the steel 

Distance from center to center of trucks, 23 ft. 6 ins. 
VVidth over side sills, 7 ft. ro½ ins. 
VVidth over side sheets at belt rail, 8 ft. 2¼ ins . ., 
Height from top of rai l to top of roof, II ft. s½ ins. 

The underframe, side sheets, outside finish to eaves of 
closed section of car and the platform posts in open sections 
are made of steel in the form of plates, rolled or pressed to 
suit requirements. The interior fini sh, such as doors, window 
sash, floor mats and deck moldings, are of wood. The floor 
is of 3-32 steel plates with one course of wooden flooring•; 
the lower and upper-deck ceilings consist of steel sheets. The 
carlines a nd purlins are made of rolled angles. The under
frame consists of 6-in. rolled center sill channels. The side 
sill construction is built up of Z-bar and pressed angle plates; 
the bumper is of 8-in. rolled channel pressed to shape. 

To carry the load and weight of the car entirely on the side 
construction, care had to be taken in providing openings 
for steps next to the closed car section between trucks without 
weakening the car at these particular points. This part has 
been successfully worked out by placing reinforcing angles 
along the side of the step opening extending past the body 
bolster. The longitudinal seat supports in closed car section 
are built up of steel plates and angle construction. The body 
bolster is made of steel truss construction, and to take Peck
ham 14-B-3S trucks and 33-in. wheels. The equipment also 
includes \Vood's patent gates, walkover cross seats in the 
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open-car sections, and longitudinal rattan seats and backs in 
the closed compartment. 

The next steel cars built in the new passenger car plant 
of the Pressed Steel Car Company consisted of three steam 
railway passenger coaches for the Southern Railway, all of 
which have been delivered, and forty all steel passenger car 
bodies for the Philadelphia Rapid Transit Company, the 
greater part of which have now been completed and delivered. 
The trucks for the latter were built by the Tate Manufactur
ing Company and applied by the railroad company. 

One of the Southern Railway coaches was exhibited at the 
convention of railway mechanical officials at Atlantic City in 
June, and was illustrated and described in that connection in 
the STREET RAILWAY JOURNAL for June 23. End a nd in-

1,llf 

FIG. 4.-E~TD VIEW OF SOUTHERN RAILWAY CAR 

for the Philadelphia Rapid Transit Compar,y and shown in 
Figs. 6, 7 and 8. These forty cars are for service on the 
Market street elevated and subway line, and the reproduction 

FIG. 5.-INTERIOR SOUTHERN RA[L\VAY CAR 

FIG. 6.- INTEHIOR OF PHILADELPHIA SUBWAY CAR 

FIG. 8.- STEEL CA R FOR ELEVATED AND SUBWAY SERVICE IN PHILADELPHL.1. 

terior views are presented in Figs. 4 and 5. In this case the 
purchaser desired wooden finish above the window rail, but 
the framing of the car throughout is of steel, the vestibules 
all steel and outside sheathing to window rail of steel plate. 

Of particular interest here, however, is the type of car built 

in Fig. 8 gives an idea of the pleasing external appearance of 
the car. The design is of steel throughout with non-com
bustible floorin g composit ion, and it is to all in tents shock and 
fire proof. The outside sheathin g is of cold ro lled steel and 
the undcrframe consists of deep fishbelly side siils, with cross-



568 STREET RAILWAY JOURNAL. [VoL. XXVIII. No. r5. 

bearers and con n,ections in girder form. The general dimen
sions are as detailed below : 

Length over pla tfo rm (over all), 49 ft. 7¼ ins. 
Length over door posts, 40 ft. 6¼ ins. 

F JG. 7.-END OF STEEL CAR FOR PHILAD ELPHIA ELEVATED 
AND SUBWAY SYSTEI\-1 

Length inside of car (end lining) , 39 ft . 6¼ ins 
\Vidth o f car outside of side sheets, 8 ft. 7 ins. 
Width of car inside, 7 ft. 7¾ ins. 
Height from rail to top of fl oor, 3 ft. 10 ins. 
H eight from floor to ceiling center , 8 ft. 6½ in s. 
Height from rail to top of car, 12 ft. 7 ins. 
Opening for vestibule side door (between door posts ), 2 ft. 9 ins. 
Width of end doo r opening, 3 ft. 2½ ins. 
Wid th of cente r door opening (side ), 3 ft. 4 ms. 
D istance from center to center of t rucks, 34 ft . 6 ins. 
Width over eaves-upper deck, S ft , 6¾ ins. 
Width over eaves-lower deck, 8 ft. 83/8 ins. 
Vlidth o f vestibule end door opening, 2 ft. 

Several details of equipment and interior fittings fo llow: 
Automatic air brakes complete with automatic air couplers; 

also bevel-geared vertical hand brakes on each end of car. 
Twelve carlines per car composed of 1½-in. x r¼-in . steel. 
Van Dorn coupler and draw-bar. Pantasote curtains with 
Forsythe ring fixtures No. 48. l\1ahogany doors, lower half 
paneled, upper half with one light of :)/4-in. plate g lass. The 
side doors and those at the center are arranged for opening 
and closing by pneumatic devices from either end of the car. 
The vestibule side and center doors have elastic strikers. 
The electric lighting equipment consists of twenty-five single 
fixtures, one headlight and two markers on each end. There 
is a complete system of electric heating and apparatus for 
power for control. The lighting, heating and control ap
paratus were furnished by the purchaser and the last two 
items were insta11ed by the railroad. 

The underframe is covered wi th corrugated steel sheets and 
l\{onolithic flooring composition. The interior finish is of 
straight-grained mahogany. There are two motorman's cabs 
on each car, at diagonally opposite corners, right-hand side. 
The roof is constructed of tongue and groove poplar .½ in, 
thick and covered with 8-oz. cotton duck. There are two 
safety chains on each end, equipped with 4-in. diameter 
springs. Pantagraph s~fety gates are applied on platform 

corners opposite the motorman's cabs. Mason safety treads 
are applied at each end door. The seating arrangements con
sist of four longi tudinal seats for nine persons each and eight 
cross seats in center of car for two persons each. Each car 
is fitted ·with twelve pairs standard automatic ventilators, and 
there are twenty-four side windows per car, eighteen of which 
have upper sash movable and lower sash stationary. The 

. cars are painted Tuscan red with gold stripes. -------
A NEW STEAM MOTOR COACH 

The Kobusch-Wagenhals Steam Motor Car Company, of 
St. Louis, has just completed a steam coach developed by W. 
G. \Vagenhals, in partnership with George J. Kobusch1 presi
dent of the St. Louis Car Company. The car is 82 ft. 6 ins. 
long; height from rail to top of stack, I 5 ft. 2 ins.; width, 
10 ft. over all ; weight, 178,560 lbs. , which is stated to be at 
least 40,000 lbs. heavier than previous cars of this type. 
The underframing is of steel and the body construction and 
fittings are of the standard steam coach type except the ma
chinery and engineer's section, which is constructed of steel. 
There a re fifty-two seats in the main compartment. Ad
jacent to the engine compartment, which is 12 ft. long, is a 
10-ft. baggage room. 

The power section contains a marine type ·water-tube boiler 

END VIEW OF STEAM MOTOR CAR 

placed over the motor truck. This boiler is 77 ins. in width 
and breadth. It has 1215 sq. ft. of heating surface, 43.5 sq. 
ft. of grate area, and carries a working pressure of 250 lbs. 
per sq. in., though built for a cold-water test of 500 lbs. It 
is fired with crude oil through five burners. One thousand 
gallons of this oil are carried in a tank underneath the car 
body. In this tank the oil is heated by a portion of the exhaust 
steam and a pressure of air, obtained through a reducing 
valve from the main reservoir of the brake system, forces the 
oil up to the burners, where it is sprayed by either fiteam or 
air or both, as may be desired. Two thousand gallons of 
water are carried in two tanks also under the body of the 
car, and the feed water passes through heating coils at the 
top of the boiler before entering the boiler proper. In addi
tion to the boiler and its attachments, the compartment con
tains a Westinghouse 9½-in. air pump and a complete E-T 
brake equipment. Steam is conveyed to the engines by a 
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flexible steam pipe consisting of ball joints and an expansion 
joint, which arrangement has been found to preyent steam 
leakage even at 300 lbs. pressure. 

A novel departure of this car is the motor truck, which is 
designed along electric railway lines, the engine being hung 
on the axle in the same manner as electric motors. Side rods 
have been added to utilize all four wheels. The engine, which 
is rated at 275 hp, has piston valves and rr-in. x 12-in. cylin-

through small pipes. The exhaust is used to heat the coach 
and the fuel oil through it is directed out the stack when 
"not required for these purposes. 

The wheels are 42 ins. in diameter, and with the present 
pinion and gear a tractive effort of Sooo lbs. or a speed of 
40 miles per hour is secured. The truck center casting and 
frames are of cast steel and the axle bearings are equipped 
with locomotive type boxes and cel1ars. The trailer truck is 

SIDE VIEW OF STEAM MOTOR CAR 

ders. The frame of the cylinder end is hung on a ·single point 
spring suspension just back of the truck center casting. At 
the other end the engine frames are extended beyond the 
crank shaft so as to rest on and be supported by the axle of 
the forward wheels. Thfs affords a three-point suspension 

END VIEW OF TRUCK 

for the engines, while a still further extension of the engine 
frames enables the two to be rigidly connected by a heavy 
shouldered bolt. A pinion on the crank shaft meshes with 
a gear wheel on the axle, as in the gearing of electric motors. 
Both engines are enclosed in crank cases so as to be self
oiling as well as protected from dust, etc., and the gears arc 
also encased. The oil cups of the other parts are located out
side the truck frame and reach their particular bearings 

of the standard 11. C. B. four-wheel type, with its center 53 
ft. from that of the motor. It has a wheel base of 8 ft. and 
36-in. diameter wheels. 

The hauling capacities of this car at various speeds are as 
follows: At 5 miles per hour on level, 538 tons; at 5 miles 
per hour on I per cent grade, 299 tons; at 5 miles per hour on 
2 per cent grade, 172 tons; at 5 miles per hour on 3 per cent 
grade, 120 tons, and at 41.6 miles per hour on a level, 205 

tons. The above includes the weight of motor car. 
The absence of vibration from the engine is a noticeable 

feature of this car. This is due to the separation of the 
motor truck from other than a center casting connection with 
the car. Only three or four simple disconnections are re
quired to enable the truck to be run out from under the car 
for repair or exchange with another truck. \Vithin a few days 
the car ·wi11 be sent on a demonstration trip around the coun
try, after which it will be put into regular service on the 
1\1issouri Pacific Rai lway. 

The Lake' Shore E lectric Railway has just issued a unique 
folder showing. a lithographic map in severa] colors of its 
own line and connecting lines in Northern Ohio. It contains 
a time table of the Lake Shore and of the electric connections 
at all points. It is a handsome piece of lithographic work. 

--+++-
An unofficial statement of the traffic over the Jines of the 

Brook]yn Rapid Transit Company for the recent Mardi Gras 
week at Coney Island says the figures are unprecedented in 
the history of the company and probably in the transportation 
world. The celebration began Sept. 17, and is said to have 
resulted in an average daily increase in earnings for the 
month of $5,6oo over those of a year ago, this in spite of 
unfavorable weather and the discontinuance of the parade 
on Saturday night. Figures for July, August and September 
sho""v daily and monthly gains respectively for these months 
of $2,000 for July with a total of $62,000 as the increase for 
the month ; $4,000 for August with a total of $124,000 for the 
month, and $5,600 for September, with a total for the month 
of $168,000. 
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EXHIBITORS AT COLUMBUS 

The following is a list up to Oct. 8 of those manufacturing 
companies which have applied for and been assigned space 
in the Columbus Convention exhibit buildings. The diagram 
on the inset herewith shows the location of the different ex
hibits within the bui ldings. The number, I, 2, 3, etc., refers 
to the number of the building. The letter, A, B or C, 
designates the section. T hose having track space are given 
in the second Ji st. 

3 A Allis-Chalm ers Company, Milwankee, Wis. 
6 A American AdYertising Indicato r Company, St. Joseph, Mo. 
3 B American Brake-Shoe & Foundry Company, Mah way, N. J. 
3 B Am Erican Instrument Company, Philadelphia, Pa. 
1 B American Railway Supply Company, New York. 
6 C American Water Softener Company, Philadelphia. 
3 B Anderson, A. & J. 1-1., 1fanufacturing Company, Boston, 

Mass. 
4 B Atlas Railway Supply Company, Chicago, Ill. 
4 C American Mason Safrty T read Company, Boston, Mass. 
4 C American Steel & Wire Company, Chicago, Ill. 
3 A Atha Steel Castings Company, Newark, N. J. 
4 B Adams & W estlake Company, Chicago, Ill. 
4 A Acme Automatic Street Indicator Company, Cleveland, 

Ohio. 

3 B Bache & Company, Semon, New York. 
2 D Baldwin Steel Company, Pittsburg, Pa. 
6 B Baldwin & Rowland Switch & Signal Company, New Haven, 

Conn. 
4 B Bayonet Trolley Harp Company, Springfield, Ohio. 
4 C Berry Brothers, Ltd. , Detroit, Mich. 
6 C Bird, F. W., & Son, East Walpole, Mass. 
3 A Blake Signal & Manufacturing Company, Boston, Mass. 
3 B Brown, Harold P., New York City. 
4 B B11 ckeye Engine Compa11y, Salem, Ohio. 
I B Brady Brass Company, New York i 

4 C Bowser, S. F., & Company, South Bend, Ind. 
4 B Booth, L !vi., Company. 
6 C Buckeye Third-Rail Shield Company, Columbus, Ohio. 
6 A B11hne 1.fetal Company, New York. 

2 C Cambria Steel Company, Philadelphia, Pa. 
2 A Carnegie St eel Company, Pittsburg, Pa. 
6 A Cary Autcrnatic Cot1pler Company, Chicago. 
6 B Carey, P li ilip, Ma1mfacturing Company, Cincinnati, Ohio. 
6 A Chicago Pneumatic Tool Company, Chicago, Ill. 
6 B Chase Foundry & 1fannfacturing Company. 
6 C Chase-Shawmut Company, Newb11ryport, Mass. 
2 C Cleveland Frog & Crossing Company, Cleveland, Ohio. 
6 B Climax Stock Guard Company, Chicago, Ill. 
4 B Coleman, Emil, & Company, New York. 
6 C Co!t1mbia Machine Works & Malleable Iron Company, 

Brooklyn, N. Y. 
4 A Consolidated Car Fender Company, •Providence, R. I. 
4 C Consol idated Car Heating Company, New York. 
4 A Cook's Rai lway Appliance Ccmpany, Kalamazoo, Mich. 
6 B Crot1Se-Hinds Company, Syracn se, N. Y. 
6 B C011 solidated Engine Stop Company, New York. 
6 C Cook, C. Lee, Man 11 fact11ring Company, Louisville, Ky. 
1 C Creaghead E11ginee ring Company, Cinc innati, Ohio. 
r B Curtain Supply Company, Chicago, Ill. 

6 B Davis Pressed Steel Company. 
4 A Dearborn Drug & Chemical Works, Chicago, Ill. 
4 B D. & W. Ft1se Company, Providence, R. L 
1 A D11ff I\fannfactnr ing Company, Pittsbnrg, Pa. 
3 B Dayton !vlant1facturing Company, Dayton, Ohio. 
4 C Dixon, Jos., Crucible Company, J ersey City, N. J. 
1 B Duplicate Transfer & Rebate Company, Philadelphia, Pa. 
J A Dossert & Company, New York. 

1 C Edwards, 0. 1'.L, Company, Syrarnse, N. Y. 
1 C Electric Storage Battery Company, Philadelphia, Pa. 
j B Earll. Chas. I. , New York. 
1 A El Ect ric Service S11pp1ies Company, Chicago, Ill. 
3 B Eclipse Railway Supply Company, Cleveland, Ohio. 

4 A Electrical Review, New York. 
6 A Electric Railway Improvement Company, Clevdand, Ohio. 
4 B Elliott Brothers Electric Company, Clevelan<l, Ohio. 

6 A Fay, J. A., & Egan Company, Cincinnati, Ohio. 
4 B Franklin Car H eating Company, Syracnse, N. Y. 
4 B Franklin Electric Manufactnring Company, Hartford, Conn. 
4 C Felt & Tarrant Manufacturing Company, Chicago, Ill. 

4 A Galena Signal Oil Company, Franklin, Pa. 
3 B Garton, W. R., Company, Chicago, Ill. 
3 A General Electric Company, Sch enectady, N. Y. 
4 A Gold Car Heating & Lighting Company, New York. 
I A Goldschmidt Thermit Company, New York City. 
1 B Globe Ticht Company, Philadelphia, Pa. 
2 D Griffin Wheel Campany, Chicago, Ill. 
3 B General Systems Campany, Dayton, Ohio. 
6 A General Railway S11pply Company, Pittsburg. 
2 D Grip Nut Company, Chicago, Ill. 

4 B Hale & Kilbnrn Manufactnring Company, Philadelphia, Pa. 
4 B Harrison, F. P., Electric & Manufactnring Company, Inc., 

New York 
6 B Harrison Safety Boiler \i\/orks, Philadelphia, Pa. 
4 B Hastings, George S., & Company, Cleveland, Ohio. 
4 B Haywood Bros. & Wakefield Company, Wakefield, Mass. 
6 B Heany Fireproof Wire Company, Chester, Pa. 
I B Helios Manufacturing Company, New York. 
6 B Home Rubber Company. 

2 D Indianapolis Switch & Frog Company, Indianapolis, Ind. 
I B International Register Company, Chicago, Ill. 
I C International Sprinkler Company, Philadelphia, Pa. 
6 B Interurban Railway J onrnal, Indianapolis, Ind. 
6 A International Fence & Fireproofing Company, Columbus, 

Ohio. 

2 C Jones & Laughlin Steel Company, Pittsbnrg, Pa. 
6 A J enkins At1tomatic F ender Company, The, Toronto, Ont. 
4 C Johns-Manville, H . W., Company, New York City. 

I C Kalamazoo Railway St1pply Company, K:.:ilamazoo, Mich. 
3 B Keystone Brake-Shoe Company, New York. 
3 B Kinnear Manufacturing Company, Col11mbus, Ohio. 

I B Lagonda Manufacturing Company, Springfield, Ohio. 
3 B Liberty Bell Company, Bristol, Conn. 
6 C Lanning, G. Frank, & Company, Pittsburg, Pa. 
2 E Lorain Steel Company, Philadelphia, Pa. 
3 B Lord Electric Company, Boston, Mass. 
4 B Lord Company, George W., Philadelphia, Pa. 
2 D Lumen Bearing Company, B11ffalo, N. Y. 

6 C. Magann A ir Brake Company, Ltd., Detroit, Mich., and 
Toronto, Can. 

3 B MacDonald Ticket & Ticket Box Company, Cleveland, Ohio. 
6 B Matthews, W. N., & Bro., St. Louis, Mo. 
4 B Massachusetts Ch emical Company, Walpole, Mass. 
4 C Masury, J ohn W. & Son, Brooklyn, N. Y. 
I C Miller Anchor Company, Norwalk, Ohio. 
I A McGraw Publishing Company, New York City. 

2 D National Brake Company, B11ffalo, N. Y. 
3 C National Brake & Electric Company, Milwaukee, Wis. 
4 C National Carbon Company, Cl~veland, Ohio. 
I B National Lock Washer Company, Newark, N. J. 
I A Nuttall Company, R. D., Pittsb11rg, Pa. 
2 D National Car Wheel Company, Pittsburg, Pa. 
6 A New York Switch & Crossing Company, Hoboken, N .J. 
6 B Novelty Lamp Manufacturing Company, Inc. 

I B Ohio Brass Company, Mansfield, Ohio. 
3 B Ohmer Fare Register Company, Dayton, Ohio. 

I B Pantasote Company, New York City. 
2 C Peerless Rubber Company, New York. 
2 F Pennsylvania Steel Company, Philadelphia, Pa. 
6 C Perry Side Bearing Company. 
I A Pitt~b11rg Insulating Company, Pittsbnrg, Pa. 
6 A Pittsburg Steel Company, Pittsburg, Pa. 
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6 A Power Specialty Company, New York 
6 C Pontius, W. H ., Company, Columbus, Ohio. 

2 C Rail Joint Company, New York City. 
2 C Ramapo Iron Works, Hillburn, N. Y. 
1 C Recording Fare Register Company, New Haven, Coun . 

. 6 C Riverside Metal Company, Atlantic City, N. J. 
3 B Ridlon Company, Frank. Boston, :Mass. 
-4 1\ Roebl ing s, John A., Sons Company, Trenton , N . J. 
J B Ryen.on, Jos. T ., & Son, Chi61go, Ill. 

4 A Sherwin-\·Villiams Company, Cleveland, Ohio. 
4 A Southern Exchange Company, New York City. 
I B Speer Carbon Company, St, Marys, Pa. 
-J B Standard Paint Company, New York City. 
1 A Standard Steel Works, Ph~ladelphia, Pa. 
4 B Smith , Peter, Heater Company, Detroit, Mich. 
4 B Security Register & Manufacturing Company, N ew Yo rk. 
4 B Standard Varnish Works, New York. 
1 B Star Brass Works, Kalamazoo, l\-rich. 
1 A Sterling Varnish Company, P ittsburg. P.1. 
2 C Symington Company, he T . H., Baltimore, i\•Id. 
2 C St. Louis Car \,Vheel Company, St. Louis , Mo. 
J B Sterling-Meaker Company, Newark, N. J . 
1 A STREET RAILWA Y J o URKAL, New York City. 
3 B Sjoberg, J. P ., & Company, New York 
2 D Standard Brake-Shoe Company, Aurora, 111. 
2 D Standard Motor Truck Company, Pittsburg. Pa. 
6 C State Manufacturing Company. 

1 B Taylor Electric Truck Company, T roy, N. Y. 
4 B Trolley Supply Company, Canton, Ohio. 

I C United States Metal & Manufactur ing Company, New York. 
1 B United States Engineering Company, P hiladelphia, Pa. 
6 C U. S. E lect ric Signal Company, \,Vest Newton, Mass. 
6 B United Copper Foundry Company, Boston, Mass. 

3 B Van Dorn Company, W. T., Chicago, Ill. 
2 D Van Dorn & Dutton Company, Cleveland, Ohio. 

6 B \Vagonhurst, J. H., Company. 
4 B Wallace Supply Company, Chicago, Ill. 
4 C VVatson, Stillman Company, New York 
4 B \ Vestern E lectric Company, Chicago, Ill . 
J C Westnghouse Companies, P ittsburg, Pa. 
2 A Wharton, William, J r., & Company, Philadelpha, P:1. 
I B Wheel Truing ·Brake-Shoc Company, Detroit , Mich . 
I C Wilson Company, The, Chicago, 111. 
6 B Wilson, J. P., Company. 

3 A Yale & Tmvne l\fanuacturing Company, New York 

TRACK SPACE 

The following companies will .also have track space: 

American Locomotive Company, Schenectady, N. Y. 
Brill Company, J. G. , Philadelphia, Pa. 
Jewett Car Company, Newark, Ohio. 
McGuire-Cummings Manufacturing Compa ny. Chicago, fll. 
Niles Car & Manufacturing Company, Ohio. 
Pedric Company, A. B. 
Pressed Steel Car Company, Pittsburg, Pa. 
St. Louis Car Company, St. Louis, Mo. --ENTERTAINMENTS AT THE COLUMBUS CONVENTION 

T he :Manufacturers' Association, w hich has charge o f the 
social side of the Columbus Conventio n , has made elaborate 
arrangements for the entertainment of the lad ies during the 
day t ime and for that of all the attendants in the evening. 
A complete program of this portion of the conven tion is to 
be published and will be distributed at Columbus. T he fol
lowing, however, are the main features which have already 
been decided upon: 

Tuesday Evening-Reception and ball at Memorial Hall. 
\ •Vednesday Evening- One theater party at the Southern 

Theater in t he play "She S toops to Conquer"; a lso anoth er 
Lheater party at the Shubert T heater in the play " Fantana ," 

Thursday A fte rnoo n- Reception to the ladies a t the Ar
lington Cou ntry Club. 

Thurs~ay E vening-Annual banquet a t th e South ern 
Hotel. 

Friday Evening- Vamlevi lle entertainm en t at the South
ern T heater. 

[ n addition there will be interurban tro lley parties. auto
m obile rides. golfing and a number of other form s o f amuse
ment , most o f whic h will be specia lly arra nged for th e ladi es 
in a tte nda 11ce m the convent io n. 

ELECTROSE HIGH-TENSION INSULATORS 

At the recent annual convention of the Canadian E lectrical 
A ssociation, Harold \V. Buck, chief elec trical e ngineer of tli e 

Canadian N iaga ra Power Company, gave a description of the 
insula tor u sed o n the transmission line to Fort Eri e, w hich 
line will supply curren t to Buffalo . The leng th o f the line. 
which is o f 37-s trand alum inum of 500,000-circ>mil s section. 
is 15 miles, the vo1tage being 24,000. 

The materia l of the insu lator which is sho w11 in the accom • 

! 

• i HI<;H-TE NSlON 11\'SU LATO R 

panying cut is made by E lectrose 1\.-ianufacturing Company , 
Brooklyn, N . Y. "Electrose" is an in su lating compound 
which has been largely used in telephone, teleg raph and elec
tric rai lway work , and is now being employed for high-te nsion 
insula tion . i\lr. Buck sta tes that thi s ma teria l is a ve ry good 
insula tor , is very s trong mechanically and is entire ly free from 
cracks and o ther defects \v hich are common in glass and 
porcelain. Simi lar insulators have been used on the Buffalo 
transmission lines of the N iagara Fall s Po\ver Company for 
th e past three years , and they a re the only insula tors on those 
lines ,vhich have caused no trouble. .\ l r. Ruck adds that 
i1 is irn possiLle to shatte r E lec trost" insulato r s hy stone throw
ing, and they will frecp1 en tly turn a r ifl e bullet wi tho ut heing 
damaged seriously . 



572 STREET RAILWAY JOURNAL. [VoL. XXVIII. No. 15. 

THE STEAM GENERATING EQUIPMENT OF THE SPRING 
STREET STATION, COLUMBUS 

A brief description is published in Section II. of this is~ue 
of the Spring Street station of the Columbus Railway & Light 
Company. This station is perhaps the most interesting of all 
the stations in Col umbus, partly because it generates most of 
the railway current used, and partly be.cause it is equipped 

Company, and are shown in the accompanying engraving. 
As they are located in the main engine room, the housings 
are covered with magnesia plaster to prevent radiation. The 
overhung wheels measure 18 ft. x 6 ft., and are driven by 
center-crank engines, the two water-cooled fan bearings for 
each wheel being supported on the engine foundations. At 
the rear of the housing is a sliding damper which shuts off 
either fan as desired, one standing as a "spare." Similarly, 

there is a two-way butterfly damper in the discharge 
passage, operated by a rope in reach of the engine
room floor. The draft is regulated by varying the 
cut-off of the engines while running by means of a 
hand wheel which shifts a block in a link of the 
valve gear., This method is considered more 
economical than regulation by throttling either the 
engine or the draft. Between the fans and the boiler 
are two Green fuel economizers, one of 600 tubes 
and one of 300 tubes, or 10,800 sq. ft. of economizer 
surface altogether, which is about 78 per cent of the 
boiler surface. Recording thermometers register 
the temperature of the water on entering and leaving 
the economizers and the average rise in temperature 
of the feed water with the present boiler capacity is 
a bout 9<J per cent. 

INDUCE D DRAFT AT SI'RING STREET STATION, COLUMBUS 

The main engines exhaust into a Wheeler surface 
condenser, the exhaust passing through a Cochrane 
oil separator on the way. Although the con
densation is returned through open feed-water 

with both natural and mechanical draft. An account of the 
steam generating equipment may therefore not be out of 
place. The station contains two 1000-kw, one 850-kw and 
two 500-kw direct-current generators driven by Green
\Vheelock compound engines, also two 500-kw alter
nating current turbo-generator s supplying current 
fo r lighting. Steam a t 175 lbs. gage pressure is 
supplied by fou r Babcock & \Vilcox boilers con
nected to a brick stack and six served by mechanical 
draft fans. Four more boilers, which are to be con
nected to the mechanical draft fans, are being in
stalled. 

Each of the fou r boilers connected to the stack 
contains 168 tubes, 4 ins. in diameter and 18 ft. long. 
There are also two 42-in. drums, 23 ft. s¾ ins. long, 
so that the total heating surface of each boi ler, as
suming that half of the cylindrical surface of the 
drums is in contact with the hot gases, is 3424 sq. ft., 
equivalent to 311 hp at a rating of II sq. ft. per 
horse-power or 342 hp on a ro sq. ft. per hp rating. 
These four boilers have Dutch ovens, two at present 
fi red with gas and the other two hand-fired with 
coal. T he brick stack drawing the gases from these 
furnaces is 203 ft. high, including a 50-ft. extension 
added a short time ago. Between the boilers and 
the stack is a Green economizer of 800 tubes, aggre
gating 2200 sq. ft. of heating surface, or a little 
more than 50 per cent of the boiler surface with 
which it is connected. 

heaters, receiving the exhaust of the pumps and fan 
engines directly to the boilers, no traces of oil have 
appeared in the latter, which are cleaned every sixty to eighty 
days. The condenser circulating water is taken _from the 

The mechanical draft part of this plant at present 
comprises 2100 boiler horse-power, although boilers 
now being put in will bring this up to 3500 
hp, for which capacity the fans were designed. 

CHART SHOWING TE:MPERA"I"URES AND DRAFTS, COLUMBU~ 

The furnaces of these boilers have travelling chain 
grates, and although the same coal is burned as in the 
Dutch ovens with natural draft, namely, coarse slack 
costing about $r.25 per ton, there is less smoke from the 
short funnel into which the fans discharge than from the _tall 
stack. The fans were supplied by the Green Fuel F..conomizer 

Scioto Kiver, and after leaving the condensers 'discharges into 
an overflow tank from which the "make-up" for the boilers is 
drawn. 

A chart for June 21, 1906, from one of the Bristol record
ing thermometers, is shown above, the records from other 
charts being superimposed, so that the one diagram shows for 
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simultaneous molnents, ( r) the temperature of the flue gases 
entering the economizers, (2) the temperature of the gases 
leaving the economizers, (3) the temperature of the feed 
water leaving t~e economizer and entering the boiler, and (4) 
the intensity of the draft in inches of water. It will be no
ticed that the gases leaving the boilers are above 500 deg. 
practically all of the time except from midnight to 6 a. m., and 
that the economizer reduces. this temperature by 150 deg. on 
the average. The mean of the feed-water thermometer read
ings is 227 deg., although the actual average temperature of 
the water cannot be stated in the absence of hourly readings 
of the water meter. As the average temperature of the feed 
water entering the economizer from the heaters is about 150 
deg., this corresponds to an average rise of temperature of 
about 75 deg., which in turn indicates a fuel saving of 7 per 
cent. The average hourly evaporation from the boilers 
served by this fan is 63,000 lbs. of water. The above plant is 
in charge of F. R. Brosins, chief engineer, to whom this paper 
is indebted for the Bristol chart. There is a complete ash 
and coal handling equipment and the plant is a model in 
many respects. 

INDURATED FIBER FOR INSULATING PURPOSES 

Plans and description of the under-running third-rail system 
adopted by the New York Central Railroad Company for its 
electric zone were published in the STREET RAILWAY JOU R
N AL for Sept. 2, 1905. At that time the company was plan
ning to protect all of its third rail with a wooden covering. 
During September, 1905, however, a portion of the New York 
Central experimental third-track system at Schenectady was 

held in insulators 12 ins. in length supported in brackets every 
10½ ft. The joints in the indurated fiber covering are made 
by a 2-in. lap joint of the same material, as shown in Fig. 2 , 

and a wider covering, illustrated in F ig. 3, is used at points 
where the third rail is bonded. One great advantage pos
sessed by this material for this class of work is that it is much 

FIG. 1.- UNDER· 
RUNNING THIRD· 
RAIL COVERIK G 

FIG. 5.-NEW YORK CITY CO N
DUIT RAIL COVE RI NG 

cheaper than the wood covering, principally for the reason 
that It can be installed much more easily, as it has simply to 
be slipped over the rail. The elasticity of the material will 
then hold the covering in place. 

Two other applications of this material to electric railway 
work are also illustrated. Fig. 4 shows the section of a pro
tecting covering used on the Manhattan Elevated and Sub
\vay systems in New York. The subway third rail, it will be 
remembered, has a timber protection which prevents acci
dental contact from above, but as originally laid the third 
rail was not protected on the side. The indurated fiber pro
tector is molded to fit the base of the rail between the ties 
and is carried up on the inside of the rail in the way shown. 

F IG. 2. - UNDERRUKKING THIRD RAIL, SHOWING METHOD OF COVERIKG JOIKTS IN COVER SECTIONS 

FIG. 3.-COVER FOR A BONDED JOINT 

covered with sections of indurated fiber made by the In
durated Fiber Company, of Lockport, N. Y., and the ma
terial has proved so satisfactory that a considerable portion 
of the New York Central tracks in its electric zone near New 
York .is being equipped with this material. It is also being 
used on the under-running third-rail system which the VVest 
Shore Railroad is installing between Utica and Syracuse, and 
which will be put in operation about Dec. I. 

Indurated fiber has been in use for a long time for the 
manufacture of pails, jars and other household goods, and 
for such purposes has been found to be strictly water and 
weather proof, and will stand the elements for years. Its 
application to electrical work, however, is comparatively re
cent. Nevertheless it is an excellent insulator. \Vhen .¼ 
in. thick the material, it is claimed, will stand 23,000 volts 
without puncturing or breaking down; when 1¼ in. thick it 
will stand 35,000 volts, and when •¾ in. thick, 46,000 volts. 
As used on the New York Central & \Vest Shore the in
durated fiber is molded in sections 43½ ins. long, so that it 
takes ~hree sections to cover the third :rail, as the latter is 

FIG. 4.- SUBWAY AKD ELEVATED 
PROTECTO R 

Its elasticity permits it to be slipped over the base of the rail, 
after which it holds itself in position. 

Another application of tbis material to railway work has 
been made by the N ew York City Railway Company on its 
Thirty-Third Street Crosstown line, between First and Sec
ond Avenues. On Oct. 6, 1905, 90 ft. of the conduit con
ductor rail was covered with the special form of indurated 
fiber molding shown in Fig. 5, which surrounds the rail with 
the exception of the flat surface on which the shoe of the 
plow slides. The installation of the conductor in this case 
was made not so much to protect the rail against accidental 
contact as against corrosion and ammonia salts from the 
street. For this purpose it has answered excellently. 

Indurated fiber is also being manufactured as a covering 
for wire of any size, especially when in exposed places. For 
this purpose the elasticity and insulating and weather-proof 
properties of the material commend it. It is also being em
ployed for battery jars, transformer jars and covers, and for 
oil switch jars. The \"lestern Union Telegraph Company is 
also employing it for its resonators . 
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PNEUMATIC DOOR OPENER 

J. E. Osmer, maste r mechanic of the Northwestern 
Elevated Rai lroad Company of Chicago, has invented a 
pneumatic door opener , which wi 11 be put on a number of 
ne\v elevated cars in Chicago. 

FIG. 2.-P LAN OF OPE NER 

of 123 llis. in the small cylinder is balanced against 492 in the 
large, with a resultant force of 369 lbs. to open the 4oor. 
T he stroke of the piston is I I ins. A t the end of each stroke 
there is a spring cushion. T he piston head 3t.rikes a pin at 
t he end of the stroke. T hi s pi n is cushioned by a spring. 
T he exact end of the stroke can be adjusted by means of a 

plug a nd set nut on the end of the cylinder. 
The amount of air required for two move
ments, t hat is for closing and opening the 
door, is 24.64 cu. in. To prevent a person's 
hand from being injured by catching in the 
door when it is sh ut there is a spring in the 
connecting rod between t he lever and the door 
which permits the _do'or being opened 2¼ ins. 
with a reasonable pressure. One very strong 
feature of th is device is that there are no 
stuffi ng boxes, the only moving joints being 
the piston heads and slide valves. As no w 
made there are no keys or set screws to work 
loose. Reducing valves are not needed wi th 
this device. The shaft on which the pinion 

~ - - - ,-1r~~tRy.Juurnal and lever are placed is 1-in. square steel with 
bea rings turned down upon it. Although de-F I G. 3.--SECTIUN OF OPF. :-J ER 

F ig. I shows the apparatus complete a s it will be insta lled 
under a seat in one end of a car to operate a co rner door 
which ~l i(\e s back into the side of the car. Figs. 2 and 3 are 
drawings showing the details of const ruc tio n. Referring to 
t he sectional view. Fig. 3. it wi ll be noted that there is a 
small hi gh-pressure cylinder a t the left end and a low
pressure cylinder a t the righ t. Between the high and low 
press ure pi ston heads is a rack which engages a pinion. 
011 the same shaft as this pinion is the lever which 
operates the door. T he slide valve which controls the 
operation of the <levice is located on top of th e low
prcs~ure cylinder at the right. To close t he door, the ai 1 

i~ admitted throngh a port in this ~lide \'a lve to the high
pressnre cylinder at the left . T h is fo rces lhe high-pres.sure 
pisto n from left to right to the limit of its t ravel. This holds 
t be door closed, air pressure being kept on the piston until it 
is desired to open t he door. To open th e door. a movement 
of the slide valve cuts off the air supply from the air control 
line or reser voir fro m which it is obtained and allows the 
air in the high-pressure cylinder to ex haust into the lovv
pressure cylinder . The pressure in the 
hvo cylinders, therefore, eq uali zes, and 
lhe arert of the low-pressure piston being 
greater than that of the high-pressure. 
the }Ow-pressure piston will be fo rced 
from right to left and the door wi ll be 
opened. T he beginning of the latter 
movement to open the door is, of course. 
accomplished with a high-air pressure 

signed primarily for use on corner entra nce 
cars which have the doo r sliding back in the side of t he car , 
it ca n, of course. be adapted to cars with plat form gates or 
doo rs. • 

Pigs. S an<l 6 show the pneumatic door opener as applied 

FIG. 4. - 0l'ENER COMP LETE 

to a folding door, Fig. 5 showing the door closed and F ig. 6 
the door open. \iV hen the door is closed the lever forms a 
toggle joint which makes it impossible to force the door o pen 

· until t he join t is moved off center either by compressed air or 

St.,,e,,t R.y.Jou!'II-J 
. but a littl e below the co ntrol-line press

ure. At the end of the stroke the air has 
expanded down to a pressure 0 which will 

F I G. 1.-DIAGRAM SHOWI NG OPERATION OF OPF.NER 

give about r61bs. a t the end of the door-operating lever. Sev
eral sizes a rc made, but the fo llowing is an example of the one 
giving a 40-in. door movement. The small piston is 1.5 in. in 
diameter and r .76 in. in area. \Vith 70-lb. pressure in the 
control line fro111 which the air supply is obtained, this will 
give a piston force of 123 lbs. The pinion diameter is 5 ins. 
a nd the lever arm is 20 ins. long, so that 15.4 lbs. is available 
at the end of the lever to move the door and hold it closed. 
T he large low-pre.s-stt re piston has an area of 7.04 sq. ins. , or 
fouf 1,'t imes that: of the small cyl inder. Therefore when air i.c: 
arlmitted to the low-pre.c:c:urc cylinder from the high. a forc e 

by ha nd. T he particular device shO\vn in Figs. 5 and 6 is no t 
t he one which will ult imately be used on fo lding doors, as it 
is too lon g to fi t in the corner of the vestibule. The small 
machine will be only 18 ins. long. A lso one 13 ins. total 
len gth. 4¾ piston travel , I•¼ ins. diameter small cylinder, 
r¾ ins. la rge cylinder, the same to be used as a door c heck 
and openi ng and closing devi ce. 

F ig. 4 is from a photograph of the device ready to put on a 
car. To take it off the car the only thing necessary is to 
unsc rew the legs from the floor and disconnect the lever. 

Su mmed up, thJ: principal adv·an tages of the devices a re a 
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saving of air over previou s pnemuat1c door-operating devices, 
a nd the absence of stuffing boxes, set screws an<l a multiplicity 
of small parts likely to get out of order. 

-....-----.-
A SECTIONAL DUMPING GRATE 

Freedom from frequent repairs and time-saving in cl eaning 
are two of the features claimed for the dumping grate designed 
bv the Gibson Iron \Vorks Company, of J ersey City. T hese 
ciaims appear to have a suhstantial basis, as will be e\·icle nt 

FIG. 5.-0PENER ON FOLDI NG DOOH. 

from the construction of the grate as \Ve11 as the fact that it 
has been adapted by such large pmver users as the Brook
lyn Heights Railroad Company, of New York , the New 
York Edison Company, Pennsylvania Railroad, and o thers. 

The construction and assembling of th e grate is performed 
in small units, each bar consisting of a number of straight
running ribs with a center tongue which depends from the 
middle of the body of the grate and fits into the pocket of the 
rocker shaft, thus making the grate strongest at the point of 
greatest strain. The company has not follm\·ed 
other grate designers by cutting up into the back
bone of the grate in order to fit over the rocker 
shaft; instead, it has reinforced its grate at the 
place of maximum strain by caSting a . tongue 
onto the cross-wall of the g·rate, which joins the 
webs together, increases the strength of the grate 
sections and distributes the metal evenly in the 
same, thus combining strength and durability. 
The body of the grate si ts in a frame, and the 
rocker shafts which support the grate sections 
rest in the sides of the frame. In the rockers is 
cast a pocket which extends from one end to the 
other and which receives the tongues of the grate 
sections. A section complete consists of eight to 
ten bars, securely pinned through the rocker, 
thereby allowing the expansion to take place in 
several sma11 units and avoiding all warping an<l 
jamming in the furnace. 

The accompanying cut illustrates the dump
ing arrangement under ;the g rate, w hereby t,vo 
of the forward sec tiOns are dumped to the 

center and two rear sections are <lumped likewise, 
showing the lati tude allowed by the use of this grate, 
by which any single sec tion can be dumped at will , or the 
whole fire may be dumped if the occasion requires it . In 
case a bar needs repairing it is an easy matter to knock out the 

pin , ta ke out t he ,damaged bar a n<l insert a new u 11 e w1thuul 
much difficulty. 

\Vhen the fire needs cleani11g, the live lire il'.l pu,,he<l fro 111 
the front to the rear part of the furnace and the clinkers 
a nd ash es dumped into the ash pit; the grates are then 
leveled, the live fir e brought forward, and the rear ~ection 
dumpe<l in the sa me ma1111er. After the fire is leveled and 
fre sh coal added there is a clean, bright fire secured so 
quickly that the operation may be repeated as often as the 
condition of the fire requires, since there is practically no loss 
of steam or fuel in t he operatio11. Tt is poss ibl e to cl ean nm! 

F l G. G.- Ol'ENER 0~ FOLDIKG DOUR 

coal one part of the grate without <listurLing the hala nce oi 
the fir e. 

The operation of cleaning the fire is positive and complete, 
and the clinker is not mixed through the fire as is the case 
with other grates. A fireman can clean a fire in one-fourth 
the time required for stationary grates, thus saving fu rnace 
walls and boi lers from much damage by contraction and ex
pansion , as less cold air is admitted in cleaning the fires. The 
simple operation of this g rate will commend itself to almost 

a ll , a n<l especia lly to those whose boiler rooms are too short 
to properly clean a fi re. 

T he contract for the Sixth Avenue subway exte ns ion of the 
Hudson Tunnel Company, of New 'fo rk, has heen awar<led. 



STREET RAILWAY JOURNAL. [VoL. XXVTTI. No . . 15. 

NEW EQUIPMENT FOR LAKE CHARLES STREET 
RAILWAY COMPANY 

It \Vas in the summer of r905 that the old horse line at 
Lake Charles, about 2 miles in length , was electrified. The 
management adopted the best track and overhead construc
tion, using creosoted ties and span poles 6o ft. , 6o-lb. rails with 
American continuous joints, and oo trolley wire with double 
galvanized span wi re. On Feb. 3 of this year, after· having 
comp1ctcd three lines with a total trackage of 8 miles , the 
comp~ny began operating five B rill full convertible cars, two 

ceiling, 8 ft. 47'8 ins. ; height from the track to the platform 
step, I ft. 2 7-16 ins.; the side si11s measure 3 ¾, ins. x 5 ins.; 
the end sills, 3_½ ins. x 8¾ ins.; sill plates inside, 3,½-in. x 
6-in. ~ Ji-in. angle-iron ; length of the seats, 35 ins.; width 
of the aisle, 24 ins. The car bodies are mounted on the No. 
21-E single trucks with a wheel base of 7 ft. 

In speaking of its new semi-convertible cars, the Lake 
Charles Railway Company states that it has had ample 
opportunity to tes t the extra large carrying capacity of this 
type of car, having carried as many as 143 passengers on one 
car at a time. Such a load would be i~npossible with an 

A VIE\\" ON RYAN STREET, THE PRI NC I PAL BUSINESS AVENUE OF LAKE CHARLES, LA. 

on the Goosport line, the patrons 
0

of which are mostly con
nected with the large lumber mills and manufacturing in~ 
te rests which border this line; one on the H odges Street line, 
which passes through the residential portion of the city, and 
two on the Shell Beach line with a terminus at Shell Beach, 
,vhere is located a fine pier, the destination of a great many of 
the passengers who patronize the Shell Beach line. On the 
pier every form of amusement is provided, and the waters of 
the lake affo rd excellent bathing, boating and fishing. A 
stage is now bei ng constructed in connection with the danc
ing hall on the pier, and it is the purpose of the management 
to provide theatricals during the winter months, and it is 
expected that this new enterprise will stimulate winter travel 
in a marked degree. 

The company recently added to its rolling stock three 
Brill type grooveless-post semi-convertible cars built by the 
American Car Company, of St. Louis. The new cars meas
ure 20 ft. 8 ins. over the end panels and 30 ft. 1 in. over the 
vestibules; width over the sills, 7 ft. 9½ ins., and over the 
posts at the belt, 8 ft. 2 ins.; height from the floor to the 

ordinary drop-sash car with its restricted aisle space. The 
illustration shows Ryan Street, the principal thoroughfare of 
Lake Charles, on which will be seen one of the full convert
ible cars in operation. 

---...-----------
The Springfield, Troy & Piqua Traction Company is now 

operating six limited cars daily between Springfield and Troy. 
At Troy the cars connect with the limited cars on the Dayton
Toledo interline service. This makes possible direct service 
between Springfi eld and To1edo of about six hours. 

----...-+--------
Ohio interurban lines sho~ a gain of a bout 16.½ per cent 

in the taxation assessment for 19o6 as compared with 1905. 
The returns made to the State Board of Equalization for 
railroads show an appraisement for interurban lines of abotit 
$11,650,000. Last year the total appraisement was about 
$10,000,000. A number of hearings was granted by the State 
board on an applicat io n for reductions for some of the smaller 
roads, and in several cases reductions were made. 
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A NEW SWITCH STAND FOR INTERURBAN RAILWAYS 

The three switch stands of different heights shown in the 
accompanying cut have been designed by the Ramapo Iron 
Works, of Hillburn, N. Y., for service on interurban rail
ways. These stands are known as automatic return stands 
No. rr, No. 12 and No. 13. No. II being the high stand, No. 
13 the low stand, and No. 12 the medium height stand for 
general use. These stands are said to be as nearly ideal in 
their simplicity and reliability as is possible to have any 
mechanical appliance. Fig. 2 is a sectional view showing 
the automatic mechanism, which is the same in the three 
stands. The maker of these s_witches has introduced a num
ber of safety features into their construction, as will be de
scribed in this article. 

The spindle to which the target and lamp tip are secured 
is one solid piece extending through the stand base to the 

FIG. 1.- SHO\VING THREE TYPES OF SWITCH STANDS 

eye bolt to which the moving rod connecting the switch is 
attached, giving a perfectly rigid connection between the 
switch points and targets and lamps. As the throw on spring 
switches is usually made as small as practical, 3 ins. to 3½ 
ins., a slight movement of the switch points gives a decided 
angle to the target or lamp, showing a definite indication of 
danger to the approaching car if points are held partly open 
by an obstruction. 

The lever handle for throwing the switch stand as shown 
in Fig. I is attached rigidly to the spine.He, and consequently 
to the switch points. To throw the switch the operator in 
lifting the lever handle raises a square block from a square 
hole in the top of the stand, and cannot lower the handle 
again until a quarter turn has been made, that is, a complete 
throw of the switch. If there was any obstruction in the 
switch preventing the points closing tight against the stock 
rail the operator could not make the quarter turn or lower 
or lock the lever handle, and consequently would look for the 
obstruction. When the stand is thrown and locked it is a 

sure indication that the switch has been completely thrown 
and locked. 

The safety block as shown in Fig. 2 is held in position by a 
roller in an equalizing bar; the latter being held by two 
springs. The roller eliminates friction and the safety block 
is so shaped as to give the same effective pull on the switch 
throughout an entire automatic movement, returning the 
switch points to their original position. 

The safety block is attached rigidly to the spindle by a 
square block fitting in the top of it below the lever handle; but 
when the lever handle is raised the square block is raised and 
the spindle is then free for operation of the stand by hand. 
The springs on the spring bolts can be tightened or loosened 
by putting on or taking off washers back of the nut and 
cotter, to give greater or less effective strain on the switch 
points_ according to their length, weight of rail section, etc. 
This insures the switch points always being held snugly 
against the stock rail, and does not throw increased strain 
on the points when they are thrown wide open automatically 
by trailing car. 

Each stand is furnished with an adjustable throw and an 
adjustable moving rod, and they will fit switches of any 
throw. The connection of the switch moving rod to the 
switch stand spindle i;; through a large eye-bolt; a half turn 
of the eye-bolt will affect the· throw of the stand about r-r6 
in., and any desired throw can be obtained. As a switch 
wears under service the throw slightly increases, but with 
these stands the throw can always be readily adjusted to the 
switch. The adjustable moving rod consists of a round rod 
with turn-buckle jaw on one end and a rigid jaw on the other 
end, and this adjustment will permit of all lost motion in the 
switch being readily taken up without moving the switch 
stand. With the adjustable throw and adjustable moving 
rod no further adjustment in the switch is necessary, and 
rigid switch tie-bars are desirable. 

FIG. 2.- DET.AILS OF SAFETY.BLOCK MECHANISM 

Several features of these stands have been well proven by 
many years' use in the old-style Ramapo safety stands de
signed for steam railroads. The new style Ramapo switch 
stand for steam railroads is the same as styles Nos. II, r2 
and 13 referred to in this article, with the exception of the 
safety block, which is made to snap switch points entirely 
over to the opposite track by car trailing instead of returning 
them to their original position. For steam railroads it is not 
thought desirable to have each pair of wheels of a long train 
operate the switch an<l stand automatically, but to have the 
first pair of wheels snap the switch points over to a correct 
position, the target and handle being locked in new position. 
This is accomplished entirely automatically without the aid 
of an operator. 

A lively interest in these switch stands has already- been 
manifested, and the maker believes that their general use 
throughout the United States and Canada is assured. Thou
sands have already peen distributed throughout the United 
States, Canada, Mexioo, the Philippine Islands, etc. 
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A DETACHABLE TROLLEY POLE 

A. 11 lnv~mion for which important daims a re made has 
recently been added to the ti me-savin g devices of the Bayonet 
T rolley Harp Co mpany, of Springfield, O hio. Tt is known 
as a detachable trolley pole clamp and arm. T he device is 
very simply constructed, consisting of two principal parts, 
an arm and pole clamp or base. T he lower part of t he arm 
A is designed to fit any style of base, but has a trough-like 
extension, defined by marginal flanges, and a t the upper and 
lower end of this extensio11. a ud forming part of the flanges, 
are sets of hook-like projections oppositely directed toward 
eac h other. The lower set of proj ections receive t he trun
nions of an abutment coll rtr, C. T he upper set receive s the 

·'"-"' -· = . .~ ..... ,.., 
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DETAILS OF CONSTRUCTION OF DETACHABLE TROLLE Y 
POLE 

studs and projections on either s ide of the clamp B. T hi .-, 
cla mp is a lso provided with an extension or tai l piece which 
is designed to pass through the opening in the abutment 
collar C, and forms a gui<l e and support for t he lock spring 
G, which is coiled thereon and secured thereto by means of a 
spiral groove in another collar at the u nion of the tail piece 
and clamp proper. \Vhen the pole clamp B is in working 
posit ion the lock spriug C rests agai nst the abutment coll ar 
C and holds the clamp studs into engagement with the upper 
set of hook-like projections with a pressure of over 100 lbs. 
O n the under side of the clamp is a locking projection which 
extends through the slot in the arm and engages the spring 
safety latch D. This safety latch is not a necessity, but a 
precaution in case of backing the tro lley. The pole is re
moved hy holding back t he latch D and pressing t he pole 
down and forward steadily until the clamp studs disengage 
the upper set of hook-like project ions, when the tail-piece of 
the clamp is withdrawn from the abutment collar C. On re
versing the operat ion the pole is on again. Xo tools what
ever arc requi red to remove or replace the pole. 

l\ot the least important part of this device is the means of 
lining up the pole, which is done in the car house. The 
trunnion rack or fram e, F, is placed on .iny plane of sufficient 

length to accommodate the pole titted with harp a nd wheel. 
T he clamp B is placed in the rack wi th the studs in their 
bearings, then the pole with the wheel flanges resting on the 
other end of the plane is laid in the clamp and fastened with 
fo ur bolts as in the ordinary way. It has been fully demon
strated that this method of lining up the wheel and pole in
sures a more perfect alignment than it is possible to get on 
top of the car. 

As this a lignment can be done in th e car house in five 
minutes' time and the poles exc ha nged on top of the car in 
only one minute, every railroad man who has ever taken note 
of th e time lost in renewing broken poles will realize the 
value of this contrivance from a time-saving standpoint. The 
ma nufacturers expect to give daily demonstrations at the 
Columbu s conve ntion of t his <levice. 

---.. +---------

A NEW GRIP NUT 
T he mo~t important of ·a car inspector 's <luties is to see 

that all nuts on the car body, trucks, and motors are kept 
light. Several styles of lock nu ts have been devised to pre
ve nt nuts coming loose, but in many cases their cost or the 
lack of simplicity has prevented their general adoptio~. The 
"grip nut" made by the Grip N ut Company, of ChicagO, Ill., is 
claimed to overcome both of these objections. T his nut, which 
is ma<lc of special steel by automatic machinery, is intended to 
be used as a second nut. At first glance it has much the ap
pearauce o f an ordi na r y nut , and the reason for its peculiar 
holding power becomes evident only when the threads are 
exa mined. These are cut in such a manner that the bolt is 
gripped tightly whether or not t he nut is sc re\~ed up against 
its mate. 

NEW GRI P NUT 

The "grip nut" has been in u se in connection with rail 
joints on steam road rails for several years. At crossings 
which are subjected to heavy traffic and ""•here previous to 
the application of the dgr ip nut" it was necessary to tighten 
the nut every day or two, the nut has demonstrated its' 
ability to hold under the most adverse conditions. The nut 
is app1ied like the ordina ry type and requires no special 
th read, hole or slot or othe r change in a standard bolt. It is 
made in all s izes from ;)/4 in. to 1¾ ins. and with special 
th reads. 

--- +---
The enforcement a t Savannah, Ga., of the State law rela

tive to the separat ion of the races on street cars, as well as 
railway trains, has had the sa me effect in t hat city that it had 
in other Southern cities when first attempted-a boycott by 
the colored people of the tro1ley cars. Since the day that the 
enforcement of the law was ·commenced the number of col
ored passengers riding, even on the suburban lines, has been 
less than Io per cent of the number of passengers formerly 
ca rried. Successfully to carry out the boycott independent 
hack lines, carrying colored passengers to any part of the 
city for 10 cents, have been established, and •this has been 
carried to such an extent that at least two members of the 
Council have threatened to introduce an ordinance making 
the maximum charge for carrying passengers in the city 10 

cents. 
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A WEDGE BRAKE SHOE ADAPTED FOR STANDARD
IZATION 

\i\' hen deciding upo n a brake-shoe for a given service it is 
desirable to have , besides a body metal giving the best braking 
coefficient, a constru ct ion that will permit the braking metal 
to he worn down to the limit without the danger caused by 
broken pieces fal1ing out of the head. To secure these results, 
the Keystone Brake Shoe Company, of New York, N. Y., 
has brought out a novel wedge-type brake-shoe capable of 

FH;, t.- T A PtrnJ N <; KEY STO NE Tl--:N u K OJ\ A CO~ VEX S l 1 HFA <'E 

using any kind of brak rn g metal and eas ily adaptable to any 
type of car truck or wheel. 

Despite the numerous improvements in brake-shoes, it is 
-; t ill true that the scrap, though la rgely reduced, has not been 
eliminated. A large number of shoes are hclcl only by a 

FIG. :::.- 0:\'E-PlECE S HU E 

middle lug, the proportion being 13 in s. of braking meta l to 
1¼ ins. of lug. T his means that hardly more than II per 
cent of the shoe is secured unless the brake-shoe is bolted top 
and bottom to the brake-shoe head or keyed to prevent the 
broken pa rts from fallin g. This dangerous condition is reme
died in lhe Keystone shoe by havin g a tapered keystone tenon 
on a convex back for nearly t he entire length of the shoe as 
shmvn in Fig. I. It wil1 be noted from the cut that the key
stone tenon is wider and thicker near the middle than at the 

Fl G. 3.-A TWU-l'ART S H OE FOR ASSEM BU NG 

ends. As this tenon is about 12 ins. long it holds the braking 
metal for about 93 per cent of its entire length, thus increas
ing the factor of safety over the single-lug construction by 
8oo per cent. T t is evident, therefore, that a shoe thus se
cured can break any number of times without having the 
pieces fall out . The tenon becomes a tight wedging fit in 
service, so that rattling is impossible. 

The fa ce of the wedge brake-shoe has a tape ring keystone 
111ortise 0 11 a concave surface, as shown in Fig. 2, for retaining 
the metal until it is enti rely worn o ut . The convex construc
tion for the back and the concave for the face of the shoe 
gives such strength to the sides that they arc much more 
liable to wear away than to break. As the shoe is divided in 
two parts (Fig. 3) it is flexible e nough to conform to the 
tread of the wheel. \i\Then the shoe is worn so thin that it is 
time to remove it from the head, the old shoe may be applied· 
to the face of a ne w one where it wi ll form a lap joint as 
shown in Fig. 4. 

The constructional feature which enables this shoe to be 
readily adapted for different fo rms of brake-shoe heads is 
obtained by an interm ediate hrake-shoe head. T his is made 

FJG. 4. \\" U U~ SHUE I i\" K E\\' SH OE, SHOWIKG LAP J01NT 

uf ma lleable :-. cmi-.steel a nd is divided near the middle. Its 
weight varies from 4 lbs. to 7 lbs. according to the design of 
the back, a nd requires a space of one-quarter to three-quarters 
of an inch between t he shoe and usual head. This interme
diate head gives a fl exible, removable steel back that does not 
scrap. be:- ides enabling railways to adopt one standard shoe 

FlG. 5.-S£CTIO~ OF PLANE D 
FACE ON FIRST APPLI

CATION 

FIG. 6.-SECTION OF MOR 
TISED FACE FOR CONTIN

U OUS APPLICATION 

without disca rding their present heads. O f course, with new 
equipment, the standard Keystone brake-shoe can be e m
ployed. 

NEW JACK BOX FOR INTERURBAN RAILWAYS 

The tel ephone is recognized as the most efficient i11strument 
fo r the despatching of trains-steam as well as electric. But 
up to the present time it has been an expensive proposition to 
equip a li ne with a telephone system, because of the fac t that 
booths had to be constructed at great expense a t frequen t 
intervals. A 'phone had to be installed a nd kept under lock 
and key, each conductor having ·a key, which necessitated 
his getting off the car a nd con suming valuable t ime in un
locking and locking the booth, with the chance of forgetting: 
the last operation. The booths wi.:re not infrequently de- 
stroyed by grass fires or overturned by wind storms. T hey 
were always subject to frequent repairs because of the action 
of the elements, rodents, woodpeckers, etc. 

Very recently, however, Geo. H. Metheany, a practical 
telephone man from the interurban rai lway district of Ohio, 
invented the Lima jack box, whi ch enables the train crew 
to obtain instant co nnection with a despatcher without the 
delay of lock and key and without leaving the car. Fig. 1 

shows the jack box ready for instant use within convenient 
reach of the car; Fig. 2 1 the ease of "plugging in" for con-
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nection to portable 'phone, and F ig. 3 the parts of the Lima 
jack box gr ouped in the order they are assembled. The 
way the spring j ack holder is completely insulated from the 
outside casting deserves particular notice. The spring jacks 
are made especially heavy and are mounted on a fibre-block. 
T h e connections pass through mica bushings and are soldered 
to the weather-proof wire on the back of the spring jack 
holder. As a still fu rther precaution the jack plug is equip
ped with a fuse. which will blow if a high voltage were to get 
through, thus protecting the conductor and the telephone 

from accident. The plugs have 
long handles and are so con
structed as to leave no metal parts 
exposed or uninsulated in the 
j ack box. There is absoluteiy no 
chan ce of a sh ort circuit or 
ground. T he lock washer shown 
at the bottom of F ig. 3 securely 
holds the spring jack holder in 
the casing and cannot be re
moved without special tools. 

FlGS. 4 A N D 5.- JACK B O X ~his preVents the possibility of 
PL U G IN AND O UT irresponsible per sons tampering 

with the in side of the box . 
Figs. 4 and 5 show a cross-section of the jack box and 

t.he way the parts look when assembled. F ig. 4 shows the 
plug engaged and ready fo r conversation, and the manner of 
displacing t he metal ball. Fig. 5 shows the plug being with
drawn and how the ball drops back into the opening and 
closes it perfectly against the entrance of <lust, moisture, and 
insects. T he cone-shaped motith of the plug opening guides 
th e plug instantly to its position. T his mouth , in conjunc-

The patents and rights of manufacture of the Lima jack 
box and plug have recently been purchased by W. N. 
Matthews & Bro., of St. Louis, who are prepared to furnish 
them to other electric railway companies. They will have a 
working exhibit of the Lima jack box in section B, space 18 
and 19, building 6 at the Street Ra ilway Convention at 
Columbus. 

-------+++---
THE FRANKLIN WATER-TUBE BOILER 

Water tube boilers have been manufactured for so many 
years that it seems impossible to introduce in their design 
any very radical features. The Franklin Boiler Works Com
pany, of Troy, N. Y., does not assume to do this, but rests 
its claims for public confidence on the good r esults already 
given by its boiler as a steam generator in many classes of 
service, Its electric railway customer s include am ong the 
interurban ra ilways the Scioto Valley T raction Company, of 
Columbus, Ohio, and among city companies the Utah Light 
& Railway Company, the Public S ervice· Corporation of N ew 
J ersey and others. 

The boiler is constructed of wrought steel throughout and 
consists of one or more drums having openings in the bottom 
near the front and rear heads, covered by water-legs riveted 
to the shell. These water-legs are connected by tubes parallel 
to and under the drums, which tubes are expanded into the 
tube pla tes of the water-legs. The water-legs are made of 
wrought steel plates which are flanged to fit the drums and 
riveted together with butt straps, thus permitting unrestricted 
areas for the water to circulate through them and into and out 
of the drums. The boiler proper is tested at the factory and 

FIG. 1.-JACK BOX READY FOR USE FIG. 2.-PLUGGI NG IN FOR PORT
AB L E 'PH ONE 

FIG. 3.-PARTS OF JACK BOX 

tion with the outer cast-iron shell of the receptacle, forms a 
double petticoat which effectually sheds off the rain, sle.et 
and snow. 

This jack box has been in consta!lt u se on the lines of the 
Ft. \Vayne, Van Wert & Lima Railway Company for over a 
year and a half. The company has one installed every half 
mile, so that the crews do not have to go more than a quarter 
of a mile at any time to obtain instant communication with 
the despatcher's office. They ar e also installed over the lines 
of the Muncie & Portland T~action Company and others. 

shipped complete in one section, which eliminates assem
bling, completing and testing at destination, and greatly facil
itates erection and setting. 

When set the boiler is slightly inclined, the water fi.Iling 
the tubes, water-legs and half of the drums, the remaining 
half of the drums being steam space. When heat is applied 
the water circulates up the inclined tubes, then vertically 
through 'the front w.ater-leg into the drum, whence it passes 
down through the r~ar water-leg and into the tubes again, 
the steam being disengaged in the drum. The areas being 
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unrestricted a t a ll points, t he water is co ntinually tra velin g 
in this circuit over all of the heating surface a nd absorbs t he 
maximum amount of heat. 

Fire brick tiles rest on the bottom row of tubes, extending 
from the front water- leg to within a few feet of the r ear 
wat er-leg, forming th e top of the furnace and combustion 
chamber. Similar rows of tiles, rest ing on the top row of 
tubes, extend fro m the rear water-leg to within a few fee t of 
the front water-leg. Rows of side tiles 1es t on the walls of 
the se tting and tile-bars riveted to each side of the drum 
and extend from the front wa ter- leg to t he cross wall which 
forms the front of the uptake chamber. T he gases pass 
u nder the bottom tiles to th e r ear over the bridge wall into 
th e combustion chamber, whence t hey pass upward and for 
ward among the tubes under the second row of t iles to 
the front, where they leave t he tubes and pass back under 
the dru ms and side ti les to the uptake ch amber. The bottom 
tiles being white hot , radia te high temperatu re in th e fu rnace 
and combustion cha mber , insuring complete combu st ion of 
the g ases before they come in contact with the rest of the 

C ROSS-SECT I O N" OF WAIER-iUilE BOJ LE R 

tubes. Th e g'ases in trave ling three times the length of the 
boiler impart the max imum am ount of heat to th e water, and 
the greater par t of the soot is deposited in the co mbustion 
chamber, from which it is removed through the rear cleaning 
door. · 

Each water-leg has hollow st ay-bolts so a rranged that a 
steam blower can be inserted th rough them to blow away 
any soot which may co11ect o n the tubes a nd t iles in the 
combust ion chamber . T his can be done while the boile r is 
in operation without admitting cold air into the set ting. In 
th e outside plate of each water-leg hand holes are placed 
directly opposite the ends of each tube, and are fitted with 
plates and gaskets so constructed t hat the internal pressure 
keep.s t hem tight. F or a thoroug h cleaning of the inside of 
the tubes, it is only necessary t o remove the front hand-hole 
pla tes to admit the scraper, which pushes the scale into the 
rear wa ter-leg, from which it can be taken by removing a few 
of the h and-hole plates in t he bottom row. Inspection can 
be made in a similar manner by inserting a torch in t he rea r 
water-leg through the opening in the drum, which is amply 
large for the purpose. No cleaning is done from the sides, 
so any number of these boilers can be set in one battery 
without wasting space for cleaning aisles. 

T he stea m nozzle is near t he front end of the inclined 
drum where it ·is at the .grea test distance from the Water, a nd 
a steam separa ting device, co nsisting of a perfo rated dry pan 

and de flect ion plate, is placed between the nozzle and the 
water, which insures dry steam even when the boile r is heav
ily overloaded. 

A mud drum of thi ~1 steel is placed inside the drum below 
the water line, Into this the feed water enters and ther e 
deposits incoming impurities. T hese are blown off at inter
vals throug h blow-off pipe extending thro ugh rear head. 
This mud drum being submerged in water at high te mper
ature, the fe ed water is heated before leaving it and does not 
come in contact with the sh ell while at a low temperature. 

The front end of the boiler is supported o n cross bea ms 
resting on and bolted to steel columns ,vhich extend to th e 
fo undation. A lug is r iveted to the front head and bear s 
on a roller set in a ro ller chair placed on the cross-beam. 
The rear end of the boiler is supported on the rear fou nda
t ion wa ll, which is carried up fo r t he purpo se. On t his wall 
a re set plates and ro llers oti which rest s the back water-leg. 
T his m ethod of supporting the boiler, independent of the 
setting , provides fo r any change in the incl inat ion of the 
boiler and for expa nsion and contraction. 

The upright column s and cross-beams fo rm the frame
work of th e front. Small cross-channels are bolted to the 
upright columns a nd support the upper half of t he front. 
T he lower half consist s of wrought steel plate panels to which 
a rc bolted the frames fo r the fire and ash doors. T his con
struction provides fo r the removal of all or any part of the 
lower half of the front without dist urbing th e supports or 
t he upper half , and also provides for the ins ta llat ion of stokers 
without other change. 

NIGHT REBONDING AT OAKLAND, CAL., WITH THE 
PLASTIC PLUG RAIL BOND 

N ear ly every elec tric railway find s after a few years of 
operation that its tra ffic grea tly exceeds the original esti
mates. The n umber of car s operated has been increased ; 
more dyna mos a nd engines have been insta lled and more 
overhead feeders put up, but th e ex pense of teari ng up the 
pavement arou nd t he joint plates, remo ving a nd replac ing 
same, frequently prevents proper rebonding. I t was a 
problem of t his kind that co nfro nted t he Oakland Traction 
Consolidated Railway at Oakland, Cal. , aft er the ear thquake 
last spring. Sa n Francisco 's terrible disaster had caused 
a la rge increase in the population of Oakland and sur
rounding towns, a nd tra ins running at 40 miles per 
hour wer e so frequent on t he co mpany's Key Route 
that it was impossible to do any t rack work du ri ng the day. 
The problem was st ill furth er complicated by the fact that 
heavy guard rail s on each side of the se rvice rai ls prevented 
t he easy r emo val of the joint plates and made it practically 
impossible to hammer them back into place if t hey were 
removed. T he ruana gement finally decided to apply th e Har
old P. J,3row n "plastic plug" ra il bond, which among other 
advanta,iCs avoids any necessity of removing t he angle plat es, 
as in paved streets the exposure of only a few inches of rail 
j oint is required in order to put t he bond into place. 

On the Oakland work, t wo large air-brake compressors 
with their motors a nd reservoirs were mounted upon a car 
and operated fou r different sets of air drill s. \ Vith this 
apparatus the gang of nine men were able to bond 150 joints 
per nig ht. Careful testS have sho,vn that t hese bonds, wheP 
applied t o bot h a ngle-pla tes per j oint , have practically the 
same conductivity as the unbroken rail. 

T he Eckles & Smith Company, of S<ln Francisco a nd 
Portland, supplied the Chicago pneumatic drills used for 
this work, done under th e super vision of J. Q. Brown, the 
assistant manager a nd engineer of the road. Afte r insta lling 



STREET RAILWAY JOURNAL. [VoL. XXVU I. No. 15 . 

these bonds a nd giving t hem a thorough test under severe 
conditions, further orders have bee n placed for other port ions 
of the road, as the bonds have given entire satisfaction. 

The bond itself is ex tremely simple. Between the fi rst and 
the second bolt holes from th e end of each rail a hole from 
¾ in. to ¼ in. in diameter is bored diagonally downward 
through the flange of t he a ngle-plate , into, but not through, 
the base of the rail. The h ole is nearly at right angles to t he 

RAlL SECT10N, SH OWING APP LI CATlON OF PLASTI L 
P L UG BOND 

plate fl a nge and as near the ve rtical web as possible, as show n 
in the illustration. In doing a small amount of work, a n ordi 
nary ratchet drill a nd a ] -shaped clamp passing under the base 
of the rai l are the only tools necessary. \Vh en desired, a por t
able elect ric dri ll can lJe supplied, with which from 100 to 2 00 

joints per day can be boll(\ed by one mechamc and two 
helpers. T he hole i !> usually drilled to within .1/s in. from 
the bottom of the rai l base. T he dri ll chips a re removed 
with a per manent magnet, and the proper depth of t he hole 
de termined by a template or by a collar fastened to the drill 
stock. J f desired, the plates may be 
dri lled to a sl ightly smaller size before 
being distributed along the road fo r new 
work ; this mor e than doubles the number 
of joints which can be bonded in a day. 
After the hole is drilled it is amalgamated 
by fi ll ing with wat er a nd rubbing with th e 
end of a rod of solid a lloy. T his insta ntly 
coats the steel wit h a layer of bri ght amal~ 
gam, whic h wi ll not rust , nor will it permit 
the steel below it to rust . 

the seal, a piece of ttexiblc waterproof msulating material is 
fastened to the a nJ Je-plate over the hole with a waterproof 
cement. After t he bo nd is applied, th e ra il a nd angle-plate 
may move on each other ¾ of an inch or more in any direc
tion without breaking the contact through the plastic al1oy, 
Even if the plast ic alloy above the level of th e to pol the 
hole in the rail base should escape, ther e is still enough 
retained in the hole to maintain a direct contact, and this 
cannot be jarred out, since it is absolutely inelastic and ad
heres tightly to the steel and to the amalgamated copper 
spira l. T he cur rent passes fro m one rail t hrough the plastic 
plug to the a ngle plate, then through the second plug 
to the next rail. A bo nd fo rmed by a pair of ¼-in. 
plugs into each angle-plate on a 70-lb. T -rai l joint of A. S. 
C. E. section has prac tically the same conductivity as that 
of t he unbroken ra il. T h is bo nd is especially designed for 
rebondmg work \.vhere the joint-plates, halts and nu ts have 
fi rmly rusted into place. The bond is also very effective in 
new work, but to secure durabi lity on new work t he manu
facturers recommend tha t lock washers should be used under 
a ll of the track nuts. 

LARGE STEEL VENTILATING FANS 

T he Allis-Chalmers Company, for some year s past , has 
made a specialty of la rge venti lat ing fa ns with diameter s 
varying from 12 ft. to 35 ft. T hese are of the double-intake, 
center-draft type. They are built up of sheet steel a nd a n
gles, t he blades being rigidly fastened to sheet-steel a rms, 
which are in turn clamped bet\veen two cast-iron cente rs, so 
shaped as to present the least possible resistance to the air 
as it enter s the fan; the blades ar e a lso well braced to insure 
their running true, T'h e sides of these fa ns are enclosed, 
from the periphery of the intake to the periphery of the out
side or top blades, by steel plates r einfo rced by angle rings 
on the outside and by angles on the sides of the blades on 
the inside. 

This construct ion insures a st rong, rigid fan for heavy 

O n bonds of la rge diameter, a spi ral of 
fl a t amalgama ted copper wire is placed 
into the hole to seal completely the crack 
hidden between the meeting surfaces o f 
the i·a il a nd angle-plate. Thi s is not. 
necessary with sma ll sizes. T he hole 
is t hen part ly fill ed with th e new process 
plastic a lloy, which adheres closely lo the 
ama lgamated surfaces of the steel and 
fo rms a conducting path of very low re
sist ance between the rail and the anglc
plate. U nlike the old type of plastic 
alloy, this material will not leak mvay 

\ ' EKT IL:\TI .NG FA N, DRI VE N BY DI RECT-CO NNECTED ENG LNE 

even t hough a crack should be left behveen the rai l 
base and th e a ngle-plate. The bond hole is closed by 
an amalgamated metal disc which is locked in place by .i 
hammer blow on a blunt chisel , making a burr in the angle
plate ju st above the top edge of the disc. To further insure 

duty, and also prevents a ll loss of air due to clearance be
tween the fan and the side of housing, and a lso r educes the 
fric tion for the same reason. The fan is usually mounted 
upon a hammered iron shaft secured to it by heavy keys. 
T hen large set collar s in halves are placed one upon either 
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side again st the fan centers and cla mped in recesses tu r ned 
into the shaft; these prevent the fan from working upon the 
shaft. A bronze bushed water-jacketed bearing is placed 
upon either side of t he fan, and these bearings, braced by 
suitable columns, are supported on long sole plates, the ends 
of which rest on the fou ndation and are securely bolted to it. 

These fan s may be arranged for direct connection to the 
motive power or provided with pull eys for belting, depending 
upon the conditions of service, but in either case the ap
paratus is made exceptionally compact and combines maxi
mum efficiency and durability with minimun1 bulk and weight. 
\\Then the fan s are required to be placed in damp and dirty 
passages, the direct-connected unit has many advantages, for 
the use of belting und er such conditions is far from desirable. 
T he limited space available in such cases is also another ar
gument in favor of this arrangement. The fans may be 
driven eit her by small "Reliance·· Corliss engines or by m o
tors, preferably induction motor s, where a lternating current 
can be supplied. 

-♦---
THE UEHLING GAS-COMPOSIMETER 

lt is well known to all steam engineers that prime mov
ers1 turbine as well as rec iprocating, in their highest develop
ment have reached a state of perfection that only very small 
additions to steam economy may be hoped for in this di
rection. On the other hand, there is still room for large 
gains in economy in the boiler room in generating the 
steam required. From 20 per cent to 40 per cent of the heat 
cle\'eloped by the coal is still lost up th e chimney, due to in-
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FIG. \.-SHOWING RELATIO N BET\VEEN THE LOSS OF HEAT 
AN D PER CENT OF CARBON DIOXIDE IN THE 

CHIMNEY GASES 

judicious or careless firin g. This loss can be reduced to a 
minimum only by having a positive control over the fireman 
and by giving him the means of knowing the condition of his 
fire at all times, thus enabling him to supply the coal and reg-

ulate the air in such a manner that maximum efficiency 
result s. 

The best index of efficiency for the furnace of a steam 
boiler is the percentage of carbon dioxide (CO 2 ) in the 
products of comhu stion, It is of easy calculat ion to deter-

FIG. 2.- SINGLE TYPE OF GAS COMPOSIMETER 

mine how the loss up the chimney increases as the CO 2 in 
the products of combustion decreases. , Fig. I graphically 
illustrates the relation hetween the !6ss of h eat, i. e., waste 
of fuel, and the per cent of CO 2 in the chimney gas. The 
logical conclusion is, therefore, that if the CO2 contained 
in the product s of combustion can be co ntinuously observed 
the fire can be so regulated that maximum effi ciency results. 
Several instruments have been devised to indicate co ntinu
ously the CO.,, others to record the same, but none of these. 
it is claimed, ;ccomplishes the two important r esults secured 
by the Uehling gas-cornposimeter, namely, th at the fireman 
shall at all times be able to see what he is doing in the way of 
efficient firing, and the superintendent have a continuous 
record of what he did-and thus have a check on his work. 
The Uehling gas-composimeter indicates the CO:! at the boiler 
front or other conspicuous place for the fireman's guidance, 
and at the same time makes a conti nuous record of it in the 
offi ce of the superintendent or other convenient place. This 
in strument is made by the Uehling Instrument Company, of 
Passaic, N. J., and can be furnished in single. double or mul
ti ple form, adap ted to serve one or more boilers up to eight 
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in one system, indicating and recording the CO 2 for each 
boiler. 

Fig. 2 illustrates the instrument in single form. Fig. 3 shows 
two records, of which the upper one is an example of bad 
firing and the lower of average good firing. The latter shows 
an econo~y of more than 12 per cent in fuel over the former. 
Neither the fireman nor the proprietor were aware of how 
badly they were doing until the fact was revealed by the 
gas-composimeter. 

This company also makes a combined pyrometer and gas
composimeter. Fig. 4 shows two r ecords made by this in
strument. The temperature was taken near the bridge wall 

... ... ... 
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F IG. 3.-GRAPHIC COM PARISON OF THE RESULTS OF GOOD 
AND BAD FIRING 

of the boiler furnace, the CO 2 of which was simultaneously 
recorded. A comparison of these records shows the temper
ature of the furnace is also a measure of efficiency, but that 
the per cent of CO 2 is more sensitive to excess of air and 
hence waste of heat than the temperature. It also shows that 
after cleaning the fire it was possible by careful regulation to 
attain close on to the theoretical per cent of CO2 in the 
products of combustion. Since the loss of heat is directly 
proportionate to the stack temperature, a continuous record 
of the latter is of greatest value and always advisable to have. 

----------+---------
The Indiana, Columbus & Eastern, acting with the Indian-

apolis & Eastern, is soon to resume the operation of fast lim
ited service from Dayton to Indianapolis. The schedule will 
call for 108 miles in four hours, which is considerablv faster 
than the schedule of the Interstate Limited, which f~rmerly 
ran over this route, but which was abandoned some time ago 
when the Schoepf interests were unable for the time being to 
buy the Dayton & Western, which operated the cars. 

INDESTRUCTIBLE FIBER FURNISHINGS FOR NEW YORK 
CENTRAL ELECTRIC CARS 

One of the most interesting facts in connection with the 
rolling stock for the New York Central's electrified division 
at New York City is the use of a new indestructible fiber 
instead of wood for the headlinings and roofs of the 180 
cars ordered jointly from the American Car & Foundry Com
pany and the St. Louis Car Company. In view of this im
portant order it may be of interest to describe the qualities of 
this fiber. 

This material, known as "Durite," is made by the Inde
structible Fibre Company, of New York, from a specially 
treated wood pulp on paper-making machinery. When 
fillished it has a very hard, smooth, wood-like surface, and 
is so compact and non-absorbent that it is very easily finished 
and decorated. Another variety is waterproof, which will be 

FIG. 4.-SIMULTANEOUS RECORDS MADE BY A COMBINED 
PYROMETER AND GAS COMPOSIMETER 

especia1ly adapted to trolley equipment. This fiber can be 
made in any desired thickness and bent into various shapes; 
will hold nails and screws; does not splinter; takes less coats 
of paint. and varnish than wood. Unlike the latter, however, 
veneered fiber panelings will not crack, warp or peel, as they 
do not absorb moisture as readily and are less affected b~ 
changes in temperature. 

From the qualities mentioned it is apparent that this ma
terial has a wide field of usefulness. In car construction 
alone it is being employed for· ceilings, panels, headliningst 
roofs (with canvas protection), seats, seat backs, etc. In the 
form of tiling_ it makes an excellent covering for the walls of 
power stations, waiting rooms and the like. 

The Northern Ohio Traction & Light Company has won 
an important decision before the Supreme Court in the mat
ter of grade crossing assessment in Akron. 
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EMERGENCY VALVE AND THE NEW TYPE OF GOVERNOR 
FOR AIR BRAKES 

The peculiar advantage of the straight air brake system is 
its simplicity and the fact that the brakes may be released 
gradually. The system, however, is deficient in that it puts 
the control of the brakes in the hands of the motorman alone; 
and, moreover , when two or three cars are run in a single 
train, if the train should break apart, the brakes are not set 
automatically as with the automatic air brake system. The 
National Brake & Electric Company has put into service an 
emergency valve which eliminates the deficiencies of the 
straight air brake system by giving to it the automatic feature 
in case of separation of the cars of a train and by putting the 
control of the brakes in the hands of the conductor as well 
as in the hands of the motorman. 

The valve which is attached direct to the head of the brake 
cylinder has connections with the main reservoir, the auxil-

the auxiliary reservoir, the pressures in the brakes are set 
by the equalization of pressure in the auxiliary reservoir and 
the brake cylinder; (2) the train pipe line is connected direct 
to the emergency pipe line through the slide valve and the 
emergency pipe line is given an additional opening to the 
atmosphere; (3) the small port to the left of the valve seat is 
covered by the valve and air is prevented from passing to the 
emergency line from the auxiliary reservoi r ; (4) the connec
tion between the main reservoir and the emergency line is 
cut off by the seating of the piston so that no air can pass 
into the emergency line from the main reservoir. 

To release the brakes after they have been set by a reduc
tion of pressure in the emergency pipe line, the openings of 
the emergency line to the atmosphere are first clo sed a nd th e 
engineer's valve is thrown to the emergency position. A ir 
then passes from the main reservoir through the engineer's 
valve and train pipe lines into the emergency pipe line, which 
is connected to the train pipe line through the port in the 

EMERGENCY VALVE FOR 
STRAIGHT AIR BRAKE OIL-PNEUMATIC GOVERNOR 

slide valve. The increase of pressure in 
the piston chamber which is connected 
with the emergency pipe line and the 
pressure of the spring previously men
tio ned causes the pisto n and valve to 
move in the normal position. \Vhen 
this occurs the engineer's valve may be 
thrown to release position and the b.rake 
cylinder will be vented to the atmo sphere 
through the train pipe line. · At the same 
time connections are restored between 
the emergency pipe line and the 
auxiliary and main reservoirs and the 

iary reservoir, the train pipe line, and an emergency pipe 
line as well as with the brake cylinder. The emergency pipe 
line is continuous throughout the length of the train,and takes 
the place of the customary equalizing pipe line used to bal
ance the pressures in the reservoirs on the separate cars. 

In ordinary operation, the system is essentially a straight 
air brake system. Air from the main reservoir on the for
ward car is admitted through the ordinary type of straight 
air brake engineers1 valve, the train pipe line and the emer
gency valve to the brake cylinder 

A phantom view of the emergency valve is shown in one 
of the illustrations. It consists of a slide valve and piston 
moving in an air chamber. The auxiliary reservoir is con
nected with the slide valve chamber and the main reservoir 
with the piston chamber. Of the three ports controlled by the 
slide valve, the one to the left leads to the brake cylinder, the 
middle one is connected to the train pipe line, and the port 
on the right has a connection with the emergency line. 

The valve is shown in the normal position, that is, for 
straight air operation. Pressures in the auxiliary and main 
reservoirs and in the emergency pipe line are equa1ized 
through the small port shown to the right of the slide valve, 
and the piston and valve are held in the position shown by a 
spring which exerts a pressure equivalent to a pressure of 
about 15 lbs. per sq. in. on the back of the piston. With the 
valve in this position1 air from the train pipe line enters the 
central one of the three ports controlled by the slide valve, 
passes through a connecting port in the valve and enters the 
brake cylinder thr9ugh the port to th~ left. If the train 
should separate or the conductor should pull his emergency 
valve, air escapes from the emergency line and the pressure 
behind the piston is reduced. This causes the piston and 
valve to be forced to the right by the auxiliary reservoir 
pressure in the slide valve chamber. When this occurs (r) 
the port to the brake cylinder is uncovered and opened to 
the slide valve chamber, and as this chamber is connected to 

pressures in these a re equalized. 
In addition to adding the advantages of the automatic air 

brake system to straight air brakes, the application of the 
emergency valve has several other desirable features. Unl~ss 
the straight air train J)ipe is closed the brakes cannot be 
released until the train is brought to a full stop, as sufficient 
pressure cannot be obtained in the emergency line to reverse 
the piston. The emergency pipe line serves to balance the 
pressure between the reservoirs of each car, as the reservoirs 
are all connected to the emergency pipe line through the 
emergency valves. Should the pressure in any of the main 
reservoirs drop suddenly, due to breakage of pipes, the brakes 
will be set. As the emergency valve acts only in cases of 
emergency, there will be very little wear on the parts and the 
expense of maintenance will consequently be a minimum. 

The type-N pump governor is another n ew feature qf the 
brake equipment of the National Brake- & Electric Company. 
The governor is extremely simple in design, has few working 
parts, and occupies very little space. The essential features 
of the device are a cylinder P¼ ins. in diameter which is con
nected direct to the main reservoir ; a piston working in the 
cylinder is acted upon on one side by the pressure of the air 
in the main reservoir and on the other by the tension and 
compression of springs. Movement of the piston throws a 
toggle joint over its center and causes a hammer to strike a 
switch-arm which makes or breaks the circuit to the air 
pump. 

The working parts are a ll contained in a box 8 ins. long, 
s¼ ins. wide and 4 ins. high. The box is filled with oil, 
which not only keeps the workin•g parts lubricated but also 
serves to extinguish the arc caused by the breaking of the 
circuit. A tightly fitting cover prevents leakage of oil. 
When filled with oil the governor weighs but 12 lbs. 

The device is rightfully named a pneumatic governor, as 
the only electrical features about it are the two terminals 
and the switch-arm which makes the connection between 
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the terminals: The pressure at which the governor cuts in 
and out is regulated by changing the position of two ad
justable nuts on the piston rod. The governor has been in 
practical operation on cars for more than a year. 

AN INCANDESCENT LAMP FOR RAILWAY USE 

T he Franklin Electric Manufacturing Company, of Hart
ford, Conn., has recently put on the market a new lamp de
signed especially for st reet railway and other work where 
the re is much vibration. In this !amp the filament is an-

chored at its lowest point 
and is supported directly 
from the stem. As will be 
noted from the accompany
ing illustration. this is ac
complish ed hy a small glass 
column extending from the 
stem past the upper por
tions of the filament coil. 
The filament is securely 
fastened to an anchor wire 
welded in said glass col
umn, and the greatest pos
sible rigidity of fil ament 
support i; thus obtained. 

Through this improved 
method of construction the 
street railway type sustain s 
vibration equally at a ll 
part s of the fil ament, and 

N EW 1\NCHORED FILA11ENT not at one point as in the 
LAMP case of ordinary incandes-

cent lamps. All possibility 
of the filam en t drooping or touching the bulb is removed. 
1t is impossible for the filam ent coil s of t he Franklin street 
raihvay lamp to short-circuit and destroy the lamp. 

Especially selected materials are u sed throughout , and the 
lamp is constructed to resist the hard usage which is unavoid
ahle in certain lines of service. The lamp will be exhibited 
at the Columbus Convention with a vibrating machine de
signed especially to reproduce the conditions under which 
lamps operate in railway service. 

--.-
A PNEUMATIC DOOR OPENER 

Pneumatic door oJ)eners in passenger elevator ser vice it 
has been proven effect a saving of from 25 to 35 per cent in 
the average duration of the stops at floors. Definite figures 
as to the time saved by the use of these devices in elevated 
and interurban railway service where stops are frequent are 
not available. but it is reasonable to presume that the time 
saved is considerable. The accompanying r eproduction from 
a photograph shows the Burdette-Rowntree pneumatic door 
opener as applied to an elevated car. These openers are in 
use on cars of the I\-Iet ropolitan West Side Elevated Railroad, 
Chicago; the Boston Elevated System, the Old Colony Street 
Railroad, of Boston, and several other systems. The pneu
matic door Opener consists primarily of an air cylinder the 
piston rod of which carrieS a rack having teeth which mesh 
with the teeth of a pinion placed above it. The pinion carries 
a lever of a length equal to about half that of the door open
ing. A long arm attached to the lever at one end and at the 
other to the door to be operated opens and closes the door. 

To open the door the guard or motorman operates a small 
valve similar to an air brake valve. Air from the air-brake 

reservoir is then admitted to the crank end of the cylinder and 
'the movement of the piston causes the door to be opened. To 
close the door the air-valve handle is thrown in an opposite 
direction. The air in the cylinder is discharged into the 
atmosphere and at the same time air is admitted to the head 
end of the cylnder. The door is closed and latched, and 

PNEUMATIC DOOR OPENER 

moreover is held closed and is kept from rattling by the air 
pressure which remains in the cylinder. The fact that the 
crank is at the etreme end of its travel causes the final move
ment of the door in either opening or closing to be made :very 
slowly, and slamming of the door or the danger of injuring 
passengers is thereby avoided. 

The cylinder and operating device is usually placed behind 
the seats of the car, but in some instances they are installed 
immediately above the door opening. 

TENTH ANNIVERSARY OF METROPOLITAN STREET RAIL
WAY ASSOCIATION 

The tenth anniversary of the Metropolitan Street Railway 
Associa tion. composed of employees of the Metropolitan 
Street Railway Company, of N ew York. was celebrated at 
Carnegie Hall Saturday evening, Oct. 6, the employees of 
t he company and their families all being present. A vaude
ville program of ten numbers was arranged for the entertain
ment of those present. and in addition 1'.-Iarshall P. Wilder 
again volunteered his service and gave a short talk.' Music 
,vas furnished by the Metropolitan Street Railway fife, drum 
and bugle corps, composed entirely of employees of the com
pany. As president of the association, President Vreeland, 
of the company, addressed those present in part as follows: 

Friends and Families :-This is the only OppOrhtnity in the 
year that I have of speaking to the families of the members-the 
men I see every first Saturday night of the month during eight 
months of the year. although I always regard this annual meet
ing of men and their families as completing the large family 
group. I view this gathering together of the men's families as 
indicating the deep interest they take in the association. No one 
knows what the benefits morally and physically are better than 
the wives, mothers and sisters of members of the association. 
You all know of the close touch and relationship that it brings 
between the officers of the company and the men. A railroad 
operated by men who believe in, and rely upon, the management, 
caring for their interests and welfare, is always a harmonious or
ganization. Loyalty of employees to the management and loyalty 
of the management to the men, is always the key-note of har
mony and "Success. 

The work of the association has grown wonderfully during the 
past year. During the year ending September 19, r9()6, $35,265 
has been paid out for sick benefits and death claims. The treasury 
ot the association is in a prosperous condition as is shown by the 
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printed statement of the treasurer, which will be found in every 
seat. The indications are that during the coming year the mem
bership will be largely increased, and next year I hope to see the 
association not only largely increased in membership, but largely 
increased in prosperity and scope than it is at the present time. 

The benefits of the association are restricted by certain pro
visions of the constitution and by-laws, and to some extent by 
the limitation of funds of the association for entering into the 
broader field. A friend of mine, and of yours, having this in 
mind and anxious to help the situation in relieving sickness and 
distress when such exists outside the functions of the association, 
has placed a large sum of money in my hands for distribution, to 
be used in procuring surgical instruments and appliances and 
special treatment, etc. Most all of the cases where such benefits 
are dispensed would not be known were it not for the associa
tion and its physicians. 

The welfare of the employees of the New York City Railway 
Company and the association is constantly the care of the officers 
of the road. This fact will be noted in connection with the recent 
voluntary increase in the wages of the operating employees of 
the road. No request was made by the men for this increase ; 
none of them knew that it was being considered, and were pleas
antly surprised when the announcement of the increase was posted 
upon the bulletin boards at the various depots. This is one of 
the best assurances that we can give our men of the interest wt: 
take in their well-being. The wages now paid by the New York 
City Railroad Company are the highest paid to operating men 
upon any surface railroad in the United States. 

During the thirteen or more years that I have been connected 
with the management of the surface railroads in New York City, 
we have had no labor disturbances. Whenever the men had any 
misunderstanding or grievances of any kind they came to me, 
knowing that I would treat their differences as justly and as im
partially as a court of arbitration. In this way, which is the only 
way, the faith of the men has remained unshaken in my promises 
and agreements. 

It is my earnest wish and desire that the men employed on the 
lines of the New York City Railway Company and the members 
of the association continue to maintain the happy harmonious 
family relationship that has existed for so many years; that each 
forthcoming year, I may see the faces, old and familiar to me, 
each more loyal and earnest in his endeavor to make the railroad 
on which he is employed a model one for efficiency, courtesy and 
general attractiveness to the public, and that each and every man 
feel safe in the assurance that his welfare and that of his family 
is in the fair, just and kind hands of officers whose records are 
unblemished and whose promises have always been fulfilled. 

I hope that next year we may meet under the same happy con
ditions as to-night. 

I wish you all health and happiness during the year, and hope 
that you may enjoy the evening's. performance. 

Briefly the condition of the association may be summarized as 
follows: 

T ota l 
1906 1906 Incr ease to Date 

Cash on ha nd $2,474.39 $7,904.04. 
$1,815.50 $34,822.99 

lnvestments ... 34,822.99 27,577.84 . 
Dues and initiation fees .. 31,918.00 80,866.00 l,M2.00 224,387.99 
Entertainments, interest,etc. 11,682.71 10,844.10 1,288.61 70,617.06 
Sick benefits and death 

claims paid 35,265.00 31,695. 00 8,570.00 207.604. AA 
Membership, 4824. 

THE PENINSULAR RAILWAY UNDER CONSTRUCTION 

The Peninsular Rai lway Company, controlled by people promi
nently identified with the Southern Pacific Company, is building a 
double-track electric railway, 50 miles long, connecting Los Gatos 
an<l San Carlos. The road will nm along the lower slopes of the 
foot hills of the Santa Clara Valley, opening up a beautiful subur
ban district, Ten thousand tons of steel rails have arrived at San 
Jose and Los Gatos, and the actual work of construction will be 
pushed as fast as poss ible. The right of way has been acquired 
and is all on private property. It is planned to build three new 
towns along the line. One of these will be located at the junction 
of the branch railroad, which runs to Meridian and thence to 
San Jose, and will be about 9 miles distant from San Jose. 
Another will be opposite Mountain View Station of the Southern 
Pacific line. The Peninsular Railway recently acquired the elec
tric line running from San Jose to Los Gatos, and to Saratoga 
Springs, completing a triangle about 28 miles long. The line 

known as the San Jose & Los G3.tos Ra ilway Company was sold 
by O. H. Hale, of San Jose, and others, because it had become 
involved in financi al troubles. · 

THE DETROIT FRANCHISE QUESTION 

At a session of the Council fr anchise committee Thursday 
evening, Sept. 27, Mayor Codd submitted the two amendments 
which he secured from the D et roit U nited Railway earlier in 
the day. One provides for the coterminus expiration of all 
franchi ses on car lines that are within the city limits in 1924. T he 
other provides that the city has a right to purchase at that time 
all such lines. The first amendment results in an extension of 
three franchises that expire respectively in 1917, 1919 and 1920 
till 1924 and for the termination on the same date of the Fa ir
view franchi se, which extends to 1935, such expiration and ~x
tension, of course, to be conditional upon annexat ion to t~e city 
of territory containing these lines. T o the amendment, which ap
plies to th e municipal purchase clause, is added the condition th~t 
the city must assume the obligations undertaken by the Detroit 
United Railway relative to tracks in territory tha t is later made 
a part of Detroit. For instance, the Fairv iew franchise provides 
that res idents of that village shall enjoy a single fare within the 
village limits. In the event of Detroit ownership of a part of the 
village line and Detroit United Railway ownership of the balance 
within F airview, then villager s would have to pay car fare to 
two street railway sys tems, namely, the Detro it United Rail way 
and the Detroi t municipally owned system if the latter should 
come into existence. But this amendment protects Fairview and 
other suburban residents by requiring the city of Detroit to as
sume the obligations. 

At the meeting of the Common Council Tuesday, Oct. 2, the 
franchise, as amended by the committee on franchises, . with one 
amendment passed by the Council, was adopted and laid ~n the 
table, and the election commission was ~nstructed by resolut10n to 
place on the official ballot: 

"Do you favor a set tlement of the street ra ilway controversy 
under the terms embodied in the franchise submitted by the 
Mayor ?" The quest ion will appear twice, with a square and 
the word "yes" opposite one insertion and a square and the word 
"no" opposite the other. 

The report of the committee on franchises was adopted prac
tically in its entirety. The only exception wa s the amendment 
offered by A lderman Gutman, making the time within which 
transfers shall be accepted 15 minutes instead of IO. The com
mittee explained, through Alderman Grindley, that it was under
stood that the present franchises give only IO minutes, but a read
ing of the old Detroit Railvvay franchise disclosed that 15 minutes 
is allowed. 

Aside from the transfer time amendment, the or igina l franchise 
as submitted by the Mayor stands amended as follo ws: 

l', The Commo n Council r eser ves the right t o m ake such n ~w regu la• 
tions for the interest, safet y, welfare or accommodation o f the public as may 
be deem ed necessary. 

2. All fra.nchises o n lin es included in the c ity in 1924 shall expire in t hat 
year, no matter by whom granted. . 

3. The company must make e;,cte nsions whe n ordered by the Council 
after prop erty o wner s 1·esid in g a lo ng t he route petiti on for them. 

4. The company must use air brak es. 
5. The old cars on the p r esent 3-ce.nt lines must be r eplaced by m odern 

ones within two years, and not at th e company ' s p1easure. 
6. Th e Council reser ves t he right to regu late t he speed of cars. 
7. The city 's m embers o f t he board of arbit r atio n o n t he purc hase of t he 

lines shall not be th ree A ldermen , but t hree persons appointed by t he 
Council on th e n omination of t he :Mayor. 

8. Extensions of certa in ro utes shall not be d elayed u ntil grade se para• 
tion is achi eved, but must be m ad e with in a year after the Ra ilroad Cross• 
ing Board g ives l eave to cross at g rad e. 

9. Iro n poles shall be us~d in all parts of the c ity, not alo ne with in the" 
&.mile circle. 

10, Th e t en-for-a-quar ter t ickets t o be nam ed "ind ustrial t ickets." 
11. City not to purc hase t he •;goo d will " of th e co mpany in the el'e.nt of 

th e purchase of the sys te m in 19'.M. 
12. Immediate rep e:i l of franchise if rat e of fares 1s ar bitrarily increased. 
18. If t he ci ty purchases an n exed suburban lin es in 1924, the ci ty m ust 

take o ver the condi t ions and obligatio)l s of the township or vi ll age g rant s. 
(In addition to the above, seve ral amendme n ts wer e mad e to t he route ~ 

which w er e proposed by t he rail way compan y. New routes were laid ou t 
and certain portions of p resent routes were discontinued.) 

Important conc ession s asked for , but not obta ined, by committee: 
A publi city clause. 
U niform rate of eig h t t ickets for a quarter. 
Trans fers o n transfers. 
A higher rate of taxa tio n . 
Uniform rate of fare after a nn exation o f 5u burban Imes. 
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THE PLANT OF THE HOPE WEBBING COMPANY 

T he plant of the H ope W ebbing Company, located on the out
skirts of the city of Providence, R. I. , illustrates in an interesting 
manner how an industrial establishment expands unde r the in
fluence of steadily increasing business. A bout fifteen years ago 
the first building of the company on the present site was erected; 
to-day about I 150 employees are at work on the premises, and 
abo11t 8oo looms are in operation. T he company manufact ures 
narrow woven fabric of cotton, worsted, silk, etc., devoting a 
large share of its attent ion to tapes and webbing, varying in 
width from % in. to 6 ins. A considerable por tion of the tape 
oulput is devoted to electrica l insu lation purposes. 

The factory bui ldings are of substan tia l mill construction with 
brick walls, concrete foundations being used in the newer por 
tions. There a re five principal structt1res. Of these, th ree a re one
story weave sheds 453 ft. long each, and from 77 ft. to 85 ft. in 
width ; one is a prepar ing mill built in five stories 223 ft. x 84 ft. , 
while the fift h is about 320 ft. long, 6o ft. wide ana three stories 
in height, used fo r offices, the shipping and finishing department s. 
T he latest structu re to be completed is one of the weave sheds 
mentioned, including an 85-ft. addition to the no rthern end of 
the office building. The latter building extends perpendicularly 
ac ross the ends of the three wCavc sheds, and parallels Main 
Street, which is one of the direct routes between Providence and 
Pawtucket. The plant is located at the intersection of Main 
Street and Warr en Avenue, which is about 3 miles from the retail 
business dist rict of Providence. Provision for fu rther expansion 
exists on the south and west and the latter port ion of the com
pany's property adjoins the main line of the New Haven system 
passing between Boston and New York. 

Raw cotton, silk, jute and worsted ya rns enter the plant via the 
preparing mill building, a large storage capacity being provided 
on shelves in the basement of the latter structure. About r50 
loom s are devoted to the manufacture of elec tric tape. Of the 
total number of looms in the mill , half are double-shuttle looms, 
made by the Crompton & Knowles interests in Worcester, Mass., 
according lo patents owned by the Hope Webbing Company. 
Looms o f this type have twice the output of an ordina ry loom, 
and this is one of the most va luable assets of the company. The 
product leaves the factory at the opposite side from which its en
trance occurs. The weave sheds are all provided with central 
monitors and the entire establishment is liberally equipped with 
windows to facilitate careful work under the best of daylight con
ditions. Tar and gravel roofs arc employed and all the ma
chinery except tha t in the or iginal weave shed is group-dr iven by 
electric motors. Of these, abou t twenty-five a re in ser vice. the 
makes beiQg Genera l Electric, Westinghouse, Sprague and 
Holt ze r-Cabot machines. 

The power plant is a steam_-driven installation and the boiler 
room is a 39-ft. x 21-ft. st ructure, located between the original 
weave shed and the preparing mill . There are four Corliss up
right boilers, two being rated at 150 hp each and two at 125 hp 
each. The operating steam pressu re is 110 lbs. The prime mover 
of the plant consists of a 14-in. x 36-in. Corli ss engine of the non
condensing type, speed 9-+ r. p. m. i an 18-in. x 48-in. Corliss en
gine, spec(! 83 r. p. m. and a 9-in. x 12-in. Russell engine, speerl 
:z8o r. p. m. All the engines are of the horizontal type. The 
first two drive line shaft s, from which are belted a 9-E 46-kw 116-
volt direct-cur rent generator, speed 975 r . p. m., and a 150-kw 
6oo r. p. m. 9-E 240-volt three-phase alternator. The Russell en
gine is direct-connected to a General E lectric 45-kw us-volt di
rect -current generator. All these un its are controlled from a 
seven-panel marble switchboard set up near the belted generators. 
A Tirrell voltage regulator is included in the switchboard equip
ment, and a service connection is available from the ci rcuits of 
the Narragansett Electric Light Company. The lamps and motors 
in the mill ar e divided bet-ween the 235-volt a. c. circuits and the 
115-volt d. c. wi ring. There are two feed-pumps ; one, a Gould 
triple power-driven pump of 1640 gallons per minute capacity, and 
the other an 8-in. x 5-in. x 12- in. \iVarren steam pump, capacity 
3000 gallons per hour. 

The mills are heated by the Sturtevant hot-air system; six sets 
of fans and coils being in service. All but one of the heaters 
employs exhaust steam. The sixth h eater uses live steam through 
a reducing valve, on account of its distance from the boiler room. 
The Rhode Island sprinkler system is insta lled, and city water at 
rn8 lbs. pr essure is available at the mill s. A special fi r e-alar m box 
is located at the main office entrance. 

The product undergoes a rigid inspection, both by machine 
methods and by obseTYation before shipment. In case a flaw in a 
tape appears, the rotl-dinding machine comes to a full stop auto-

matically. Gaps in webbing ar e sewed instead of pinned together , 
and the company is prepared to supply tape correct in thickness 
to within .005 in. A new sleeving department has just been . 
opened for coverings of armature and commutator connecting 
wires. 

T he officers of th e company are : Pres ident, Fenner H . Peck
ham ; v ice-president, Joseph Belfield ; treasurer, Charles Sisson; 
secretary and assistant treasurer, Willis H. W hite; superinten
dent , Oscar A. Steere. --LARGE INSTALLATION OF GAS ENGINE-DRIVEN UNITS 

FOR WISCONSIN COMPANY 

Contra cts have recently been placed by the Milwaukee Northern 
Raihvay Company for the electrical equipment of its line to be 
built out of Milwaukee to Port V-lashington as the present north
ern terminus. Grading fo r this portion of the line is now prac
tically completed, and it is expected that ca rs will be in opera
tion over t his sect ion by June, 1907. The Comstock-Haigh
V-lalker Company, of Detroit, is acting as engineer and contractor 
for the company. 

The equ ipment orde red compr ises three horizontal twin tandem 
A llis-Chalmers gas engines, each with a ra ted capacity of 1500 
hp, di rect connected to three moo-kw, three-phase, 25-cycle Allis 
Chalmers alternators, together with gas diiven exciter sets and 
complete equipments for eight sub-stations. 

The main power house is to be at Port \Vashington, and sites 
for sub-stat ions have been provided at Burleigh, Cedarburg, 
Georgia Avenue, Marblehead, Brown Deer, Cedar Grove, West 
Bend a nd Campbellsport. As soon as the grading and construc
tion work between Milwaukee and Port Washington a re com
pleted, \.v ork will be begun on the extensions from Port Washing
ton to Sheboygan and from Cedarburg to Fond du Lac. 

T he route from Por t Washing ton to Mil waukee is over private 
righ t of way fo r practica lly the enti re d istance and in a lmost a 
stra ight line. Between Port Washington and Grafton there is a 
single curve only of 2 <legs. There will be no grade crossings. 
At the points where the new right of way intersects the Chicago, 
Iv!ilwaukee & St. Paul and Northwestern Rail roads, in four dif
ferent places, the new company has made preparat ion to trestle 
ove r or tunnel under. Trestles will be bui lt over t he St. Paul 
tracks at Grafton and in the town o f Mequon, and tunnels under 
the Northwestern will be built at Port \Vash ington and in the city 
of Milwaukee. 

T he power equipment, furn ished by the Allis-Chalmers Com
pany, of Milwaukee, will be of standa rd A llis-Chalmers design, 
both for gas engines a nd alternators. The electrical features of the 
equipment may be briefly descri bed as fo llows ; T hree-phase alter
nating current will be generated in the power house, at 405 volts 
and 3000 alternations, by the three di rect-connected a lternators, 
each of 1000 kw normal capacity, driven at ICIJ r. p. m. by twin 
tandem gas engines. T he power house is designed fo r a future 
installation of an additional moo-kw unit to c-omplete d l e plant. 
T he current generated will be delivered to a six-pane l switchboard 
having three genera tor panels, one exciter panel and two t rans
fo rmer panels. 

From the switchboard the current will be carried to the step-up 
transformers and also to the rota ry transformer switchboa rd. 
There will be seven oil-filled water-cooled step-up transformers 
of 500 kw each, a r ranged in t wo banks of three each, with one 
transformer as a reserve. T hese transforme rs will raise the 
vo ltage from 405 to a maximum of 22,0001 with in te rmediate taps 
to a llow the voltage to be va ried if desired. The current wilt be 
carried from each bank of transformers to the h igh-tension bus 
th rough three o il switches, of 40 amps. capacity each, in each 
circuit, and in addition to plug switches at each transformer to 
allow for speedily cutting out any t ransformer in case of break
down. F rom the h igh-tension bus th ree-, transmission lines will 
be led away, each with automatic o il circuit breakers of 40 amps. 
capacity in circuit. T he station appara tus wi ll be protected from 
ligh tning by means of an equipment of low equivalent lightning 
arresters and oil- immersed choke coils connected to the high
tension bus. 

• There will also be installed in the main power house two com
pound-wound rotary converters of 300 kw normal capacity, at 
650 volts direct current, connected to a six-panel switchboard, 
having two a lternating-current rotary panels, t wo di rect-current 
rotary panels and two direct-current fe eder panels with two feeder 
ci rcuits, which will contain a ll the necessary switches, circuit 
breakers, instruments, etc., for handling and regulating the cur
rent and apparatus. 
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Of the eight sub-stations, two will have two 4CIO-kw each, com
pound wound, 650-volt rotary converters and six 125-kw, 
22,000/405-volt step-down oil-filled, self-cooled transformers. The 
remaining six sub-stations will each have two 300-kw compound 
wound, 650-volt rotary converters and six rno-kw, 22,000/405 
step-down oil-filled, self-cooled transformers. 

Each sub-station will be protected against lightning by means 
of three 22,000-volt, low-equivalent lightning arresters and three 
22,000-volt oil immersed choke coils, and will have an eight-panel 
switchboard, having two alternating-current rotary panels, two 
alternating-current starting panels, two direct-current rotary 
panels and two feeder panels, except in the Cedarburg sub-station, 
where there wil be three feeder panels. 

All sub-stations will have 22,000-volt, 20-amp. automatic oil 
circuit breakers on outgoing transmission lines, and on the trans
former circuits, except at Cedarburg, which will have 40-amp. 
breakers on outgoing transmission lines. The Cedarburg sub
station will also have 22,000-volt, 40-amp. oil switches on the 
incoming transmission lines and three 22,000-volt, 20-amp. auto
matic oil circuit breakers on the high-tension equalizing bus. The 
low-tension cables are to be triple braided, weatherproof wire, 
supported on insulators, the insulated covering being relied upon 
only for protection from accidental contact and as a spacer. All 
high-tension wires will be ba re , mounted on proper insulators. 

--+♦+----------

EXPLOSION IN PHILADELPHIA SUBWAY 

Eight men were killed and nearly two-score of persons were 
injured Oct. 5 by the explosion of illuminating gas in the Market 
Street subway at Sixth Street. The street caved in, halting 
traffic, but damage to neighboring buildings was confined to 
broken windows. That section of the subway in which the acci
dent happened is being built by the Millard Construction Com
pany for the Philadelphia Rapid Transit Company. The exact 
cause of the explosion has not yet been determined. On Oct. 4 
workmen in the excavation discerned the odor of gas, and the 
United Gas Improvement Company, whose conduits run through 
the tunnel, was notified. A man was sent by the company Oct. 5 
to find the leak and repair it, and it ,vas while he was making his 
investigation at 6 :35 o'clock that the explosion occurred. 

-- ----++-+------------

EXTENSIONS IN A SUPPLY BUSINESS 

The Watts & Uthoff Supply Company, of St. Louis, has re 
cently enlarged its quarters, having leased the entire double three
story building and basement at 310 and 312 Market Street, which 
will make more prompt shipments possible. The company reports 
a very large increase in business during the present yea-r, show
ing a net gain of over 50 per cent for the corresponding months 
in the years of 1906 and 1905. This concefn started in business 
in 1902, but has progressed rapidly and now claims to be the 
largest exclusive electric railway supply house west of the :rviis 
sissippi River. It has just arranged to open branch offices in 
Kansas City, Denver and Dallas, and expects to carry stock in 
each city as soon as proper arrangements can be effected. 

This company is the -general western agent for the Ohio Brass 
Company, handling that company's well known line of overhead 
material, rail-bonds, etc., and in addition makes a specialty of all 
kinds of car-equipment material, so that it is in a position to fur
nish everything, as the managers aptly say, "from trolley to 
track." 

THE NEW WORKS OF THE D. & W. FUSE COMPANY 

The D. & W . Fuse Company, of Providence, R. I., has recently 
become re-established in a new factory on Hathaway Street in 
that city, off Elmwood Avenue. This well known electric 
specialty concern was organized in 1S97 to manufacture enclosed 
fuses for electric lighting and power service. At that time the 
enclosed fuse was unknown as a commercial article, either in this 
country or abroad, and the total floor space occupied by the com
pany in its first shop was but 320 sq. ft. Two men were sufficient 
for the work at the beginning. The new plant has a total floor 

area of 80,000 sq. ft . and employs about 300 men. Besides en
closed fuses and cut-outs, the company manufactures the new 
product known as Deltabeston wire, which has come to the front 
within the past year in connection with railway motors and other 
work, where specia lly treated asb~stos-insulated wire has been 
successfully applied. 

The new property has a land frontage of about 108o ft. on the 
shore line tracks of the New York, New Haven & Hartford Rail
road, the average width of the lot being 350 ft. The total area 
of the premises is 7 .8 acres. There are four principal factory 
buildings, including the office. The two main shops are built 
parallel to the ra ilroad, and a special side track facilitates ship
ment by rail to or from the plant. All the shop buildings are two
storied, with basement, and brick walls with heavy mill construc
tion was used throughout. The builders were Messrs. Hartwell, 
Williams & Kingston, of Providence. 

The main factory building is 284 ft. long by 50 ft. wide, and it is 
divided into three sections by means of hollow fire walls running 
from the basement to the roof. It is devoted to the manufacture 
of fuses, cut-outs and fuse boxes. The second large shop is 203 
ft. long by 47 ft. wide and is devoted to the manufacture of wire 
insulation. The boiler house, engine room, brass foundry and 
enamel shop occupy a separate building g8 ft. x 50 ft. in dimen
sions at 'the north end of the plant, power being electrically trans
mitted to the shops. The main line shafting in each department is 
driven by a separate motor, so that any portion or the entire fac
tory can be operated and controlled f ram the engine room. The 
enamel shop is 40 ft . x 58 ft., the engine room 40 ft. x 25 ft., and 
the boiler room 40 ft. x 25 ft. 

The boiler room contains two roo-hp Babcock & Wilcox water
tube boilers, each having fifty-four 4-in. tubes 16 ft. long. The 
working steam pressure is 135 lbs., and the boiler-feed is handled 
either by a Deane single-cylinder feed-pump or a Gorting in
jector. Coal is dumped from the railroad into an area just out
side the boiler room, whence it is wheeled to the furnaces in hand 
barrows. All fuel is weighed before being fired. In the engine 
room are two generators. One is a 20-kw Crocker-Wheeler 110-
volt direct-current machine direct-connected to a Westinghouse 
vertical compound engine, which also drives by belting a so-kw 
500-volt power d. c. generator of the Crocker-Wheeler make. The 
20-kw machine's speed is 300 r. p. m., while the belted unit makes 
ICXlO r. p. m. The engine size is IO ins. x 18 ins. x ro ins. The 
switchboard in the engine room is provided with a double-thr~w 
lighting switch so that the current of the Narragansett Elect ri c 
Light Company can be utilized in case of a breakdown. A brick 
stack surmounts the power house, and the power and steam sup
ply for the factory is carried in pipe tunnels from point to point. 

The fire protection is particularly well organized in the new 
plant. A hand hose wagon is kept in a small house on the prem
ises ready for instant service; city water is available at yard 
hydrants, and there is also a special city fire alarm box on the 
premises. A 20-000-gaUon sprinkler tank is installed in the yard on 
a tower which brings the bottom of the tank 50 ft. above the yard 
and 17 ft. above the highest sprinkler head of the interior fire 
protection system. All the lighting of the factory is electric. 

The motors are all 500-volt d. c. Crocker-VVheeler machines, 
and there are two Rhode Island Elevator & Machine Company 
electric elevators in each mill. About a dozen motors are in 
service , the largest size being 25-hp. A ll the tools are group 
driven. The company also operates an electro-plating plant, 
equipped by Hanson & Van Winkle, of New York. The principal 
electro-plating generator has a capacity of 4 kw, giving from 666 
amps. at 6 volts to 333 amps. at 12 volts. 

The offices of the company are installed in a commodious build
ing 50 ft. x 40 ft. at the south end of the plant. The first floor 
contains the main office and a handsomely appointed directors' 
room. On the second floor are private offices, a drafting room 
and a laboratory for experimental work, where both electrical 
and chemical tests can be made. The laboratory is equipped with 
a large variety of chemical reagents, alternating and direct cur
rent, special thermometers, r egulating rheostats and transformers. 
Instrument al tes ts are made regularly upon the different lines 
of fuses, and the data secured enables exceedingly accurate pre
diction to be made as to the behavior of the product in regular 
and emergency service. The company has made fuses of 4 amps. 
capacity for 20,000-volt circuits, and of 8oo amps capacity for 
250-volt lines. The smallest fuse thus far turned out regularly is 
for o.r amp. The comp,my makes no open fuses whatever. 
Deltabeston wire is now being used for armature coils and arc 
light magnets, besides its older feed-coil service. The D. & W. 
fuse is rated at the load the fuse will carry continuously and will 
blow at about IS per cent excess of its rating. 
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EXTENSION TO JOINT WORKS 

T he enlargement of the steam rolling mill of The Rail Joint 
Company, at the city of Tro3&, N. Y., known as the Albany Iron 
& Steel Works, has been completed. The rolling mill building is 
400 ft. long, independent of the machine shops and other build
ings. Th e electric conveying crane, which has a run over 6oo ft. 
in length , ca rries steel bi llets from the ya rd and constantly feeds 
the furn aces so as to supply two zr-in. t rains that a re in opera
t ion day and night ro ll ing rail joints fo r T and girder rai l sec
tions. T he Troy mill has a capacity to roll over 125 different 
sections of rail joints, and there are over 350 men employed in 
its op eration. A railroad siding o r switch, of the New York 
Central & Hudson Rive r Ra il road Company now runs a round the 
property, bringing raw material, coal, and steel billets into the 
yard, and taking out the finished products. 

While The Rail Joint Company owns the works at Troy, N . Y., 
it has nine other distributing points where its patented machinery 
and devices are used to produce the rail joints under contract 
with other mills for the convenience of their customers, thus the 
company makes deliveries from Buffalo and New York City, 
N. Y. ; Newark, N . J .; New Castle, Del. ; Steelton and Pittsburg , 
P a.; Chicago and Joliet , Ill., and Milwaukee, W is. T he com
pany maintains fourteen branch selling agencies. 

-------------THE NEW FACTORY OF THE MACALLEN COMPANY 

One of the best examples of recent factory construction in 
Boston may be seen in the plant of the Macallen Company, lo
cated at Division and Foundry Streets, South Boston. The old 
establishment of this house was located on Congress Street on the 
east side of Fort Point Channel, and the growth of the company's 
business recent ly demanded a move to mor e commodious quar
te rs. T he company is the manufacturer of a great variety of 
insulating materia l, including railway line equipment, gas fittings, 
arc lamp insulators, joints for a ir-brake apparatus, fixture joints, 
canopy insulator s, st eam insulators, etc. 

The new fac tory is of mill construction with brick walls and 
concr ete fou ndations, six full stories in height. It is 188 ft , ro ins. 
long by 158 ft. 10 ins. wide , and occupies about one-third of the 
land owned by the company at the new site. About 300 men are 
employed, and each of the six floors has 16,000 sq. ft. area, ex
clusive of t oilet rooms, columns and eleva tor wells. The ground 
area occupied is 17,400 sq. ft . V ery little steel work was used 
in the construction of the building, with the exception of some 
specia l work in the boi ler-house roof and blacksmith shop. The 
company operates a complete modern brass foundry in the new 
factory, and its fo rge shop is fitted with "American" gas annealing 
fu rnaces. 

A la rge number of new and more powerful tools were added 
to the insta llation in the new factory, including two toggle 
presses, a 750-ton fo ld ing press, a new 300-hp engine, new boilers 
and a 48-in. swing lathe; also a 1000-ton accumulator for heavy 
press work. Every room in the factory has an admirable supply 
of natural light fr om either the north or south sides. The ma
chinery is all driven by belt and line shafting, operated by a 
300-hp, 20-in. by 42-in., hori zonta l single-cylinder, Harris-Corliss 
four-valve e~gine, which is supplied wi th steam by a battery of 
two 200-hp Robb-Mumford horizontal return tubular boilers, 
operat ing at 90 lbs. steam pressure. Coal is hauled to the plant 
by wagons and dumped di rectly into the boiler room after being 
weighed on a set of platform scales just outside the building. 'The 
facto ry has no basement. There are two Deane feed-pumps, of the 
hor izontal duplex type, with 6-in. x 6-in. x 6-in. cylinders. 

Ample testing facilities are provided for the inspection of the 
va rious product s and electr ical t ests of insulation are made by 
means of a 110/ 220-volt, ½-hp belted alternator, which is wired 
to a transformer located beneath the testing table. Solid m ica 
insulating joints ar e tes ted to 4000 volts, and railway line ma
te ria l to 5000 volts. The tests are easily made by an operator who 
swings an insulated handle on a spindle carrying one terminal of 
the circuit radially over the product, which is packed immedi
ately after passing the insulation test. A h igh-potential testing 
set capable of giving 50,000 volts will soon be installed. The new 
factory has at least double the production power of the old one, 
and the possibility of extension to three times the pn:~ent area, 
insures room for the future business of the company for some 
time to come. The architect was M. D. Safford, of Boston, and 
the builder, C. A. Dodge & Company, Boston. The officers are; 
President, Thomas Allen ; treasurer, Louis McCarthy; secretary, 
Gardner W. Prouty. 

PERSONAL MENTION 

DR. CARL GOLDSCHMIDT, of the Goldschmidt Thermit 
Company, E ssen, Germany, is on a short visit to this country. 

MR. FRANK COOLEY has been appointed superintendent of 
employment and inspection of the various companies comprising 
the Brooklyn Rapid T ransit system. 

PROF. H . E . CLIFFORD. of the Massachuse tts Institute of 
T echnology, who has temporarily been directing the affa irs of the 
elect rical engineering department, will now be relieved from this 
executive work, through the recent appointment of Prof. Jackson 
to the electrical engineering department, and is planning to devote 
considerable time to consulting engineering. 

MR. H. A. DUN CAN, electrical engineer in charge of the elec
tric lighting department for the Interborough Rapid Transit Com
pany, has resigned to go with the Citizen's Railway & Light Com
pany, of Ft. Worth, T ex. This company has recently been formed 
by the consolidation of several railway and lighting properties by 
a syndicate headed by Mr. Warren Bicknell, of Cleveland. 

MR. E DW IN M. H AMLIN has resigned from the Lord Elec
t ric Company, of Boston, which on Nov. I will establish head
qua rte r s in New Yark. Mr. Hamlin is cognizant of the special 
advantages of this change in location b)' the company, but in spite 
of his appreciation of New York aS a center of industry and 
opportunity, business inter ests o f his in Boston demand that he 
reside in the la tter city fo r the present at lea st. 

MR. C. W. R ICKER, formerly engineer of power houses, sub-• 
s tations and elec trical distribution for the Interbofough Rapid 
T ransit Company, of New York, has become associated with the 
Cleveland Construction Company, of Cleveland, as electrical 
engineer, in cha rge of the electrical end of the work on several 
lines which this company is now building in the Central West. 
Mr. Ricker will have his headquarters in the Schofield Building, 
Cleveland, Ohio. 

MR. ] . H. KINNEY, who recently retired as general manager 
o f the Steubenville T r action & Light Company, Steubenville, 
Ohio, was t ende red a dinner at Stanton Park by his former asso
ciates r ecently, at which he was presented with a fine diamond 
stick-pin as a token of their es teem. Mr . Kinney goes to Salt 
Lake City to become superintendent of the Utah Gas, Light & 
Coke Company, a position under General Manager J. C. Ross, 
who was forme rly general manager of the Steubenville Company. 

MR. C. N. DUFFY, for several yea rs auditor of the Chicago 
City Railway Company, has been made comptroller of the Mil
waukee Electric Railway & Light Company. Since the retirement 
of Mr. Mackay and the death of Mr. W heatcroft the duties of 
t reasurer and audito r have been performed by Mr. Frank Boehm, , 
fo rmer bookkeeper, and now assistant secretary and treasurer, 
and by Mr. George M. Ka lweit, as acting comptroller and auditor. 
The position of comptroller has now been separated from the 
other departments and that place will be filled by Mr. Duffy. 

MR. FRANK H . BOWE N , division superintendent of the Pub
lic Service Corpora tion, of E lizabeth, N. J., has accepted a position 
as division superintendent of the P awtucket Street Railway system 
of the Rhode Island Company. Mr. Bowen fills the position made 
vacant by the resignation of Mr. Raymond R. Smith, who went 
to Evansville, Ind. , last July. Mr. Bowen was born in Paw
tucket, and was educated in the public schools of that city. He 
started in the railroad business in Worcester, Mass., fifteen years 
ago last Februa ry, as a conductor. He was promoted to the car 
house, where he was in charge, later going to Elizabeth, N. J., as 
an inspector and working his way up until he became division 
superintendent. 

MR. C. F . BAKER has been engaged by Mr. L. B. S611well 
as superintendent of power and construction in connection with 
the eng ineering and operating contract which Mr. Stillwell has 
recently executed with the United Railways & Electric Company, 
of Baltimore. Mr. Baker is well known to the engineering fra
te rnity and the railroad world. He has filled the office of Presi
dent of the American Railway Mechanical and Electrical Asso
ciation ; and has taken a prominent part in the councils of that 
body, of the N ew England. Railroad Club, and of the New Eng
land Street Railway Club. For many years Mr. Baker was with 
the W est End Street Railway Company, of Boston, and the 
Boston Elevated R~ilway Company, in charge of the construction 
and operation of their power plants and rolling stock. He is 
regarded as one of the ablest and most experienced, practical men 
in this line of work. 
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PART OF THE MAIN BUILDINGS AT THE FAIR GROUNDS, CO LUJIB US 
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THE SKYLTl',~ ALONG HIGH STREET, COLUi\lBUS, LOOKII\. G FROM THE CAPITOL 



Plate II 

CORK ER HIGH AKO GAY STREETS, COLC11B CS 

VIE W UF CO L U.MBUS, LUOKIKG E AST FROl\I BROA D AKD HIGH STREETS, S11 0 \Vl NG RESI DE NT I AL AN D lK D C STR IAL SE CTI ONS 



Plate Ill 

L 00'Kll\G NORTH ON HI GII STR EET, COLlT.\InUS, S110\\'I N c; S ll( J l'l'IXG ll!STIH(T 

VIEW AT CORNER OF HIGH AND BROAD STREETS, COLU11BUS 



Plate IV 

TH E I XTE H. C' Hll AN UK l O:N ST ATION I N CO L C'~lBC S AT KI GHT 

INTERURBAN UNION STATION ON WEST GAY STREET, COLUMBUS 



Platt V 

THE KE\\' CA H N Et;JE LIDRARY , E ,\ ST U.HOAD STREET, CO L Ui\111 US 

COLU;\rBt;S POSTOFFICE 

THE COURT HOUSE, CO LUMBUS 

CO L Cf\J.DL' S COCNTRY CL L'U 

H ARU ISO N BUlLDlKG, COLUMBUS, ONE OF THE 
CITY'S SKYSCRAPERS 



Plate VI 

I XS T l TLiT l O~ FU R TH E F EEJ; L E Ml.\1 0 £ 0 , CO Ll' :'I IB L"S 

BJ{() .\ ] ) s I l{EE I , (._"{ JL Ui\l m·s. L( )() Y.,:J ~ (, E .\~T- J:ROA D ST R EET P R ES EN•r s A 'i-} llLE ST R ET CH o i,· A Sl.-'ll A LT ED HU U L EVARD 

ENT R.\ i\" CE TO U.K l UN STATION, COL UMB US 



,_ 
FR.\ .:\' KLI N COUNTY J IELl·lORf ,\L HALL, COLU)IBUS 

COLL1·IBLS CITY CLCB 

ADM l N ISTRATIOK BUILDING, OHIO STATE UNIVERSITY, 
AT COLU:i\lBUS 

Plate VII 

TH E EMPIRE, O N E OF THE ATTRACTl VE COLCM ilUS 
Tf-IEATERS 

BIRD'S-EYE VIEW OF THE STATE CAPJTOL AT COLUMilUS 

THE "ARM ORY " UR GYJ.INASIUl\1, 011(0 STATE UNIVERSITY 



Plate VIII 

I \ \ 

SCI U'IU !< I VER A~ D t: I RD 'S-E \' E VI EW O F CO LU~IB US, L OO K! NG SO UTH , W I RELESS TELEGRAPH STATlU~ SHOW N AT LEFT 

COL U:>fB US SAVI NGS & TRUST BUILDI N G OFFI CES OF T II E. CUL U:'I IOUS R.\ILW AY & L IGHT 
COMPANY ON H IGH STREET 




