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SYSTErl OF THE METROPOLITAN STREET RAILWAY COrlPANY 
OF KANSAS CITY. 

During the past three years the Metropoli tan Street 
Railway Company, under which name nearly all of the 
cable and electric lines of Kansas City, Mo. , and Kansas 
City, Kan. , have been united, has made very extensive 
improvements on its property for the purpose of increasing 
its value , reducing the cost of operation and maintenance, 
and providing first class ·accommodations for the vastly in­
creased traffic. The city in Missouri and that in Kansas 
are under separate municipal governments, but for busi­
ness and commercial purposes constitute one community. 

while the manufacturing industries and railroad yards are 
located near the river. This condition leads to the early 
introduction in the city of cable railways, so that at pres­
ent there is considerable cable mileage i11 operation. 

The system of the Metropolitan S treet Railway Com­
pany comprises 136.53 miles of single t rack, as follows: 

Cable lines, miles of single track ..... . 
Elevated electric lines, miles of single t rack . 
Surface " " " " " " 
Horse lines, 

. 62.76 

. 16. 14 

. 54.63 

. 2. 98 

FIG. 1.-INTERIOR OF BOILER ROOM , CENTRAL AVENUE POWER STATION- KANSAS CITY 

The_ combined population in 1890 was 171,000, and both 
sections of the twin-city are rapidly increasing in size. They 
are noted for their immense stock and meat packing inter­
ests, their yards and packing houses being second only to 
those of Chicago in the volume of business done. Kansas 
City in Missouri has a population of about four times that 
?f Kansas City in Kansas. and is the second largest city 
lll tl1e state. The residential and business districts of the 
two ~ities are: on the sides and the summits of steep hills, 

For the operation of this system the company has 
seven cable power stations and four electric power stations, 
two of the latter being installed in the cable stations. The 
plan of the system with the location of the several stations 
is given in the map on page 68. 

A study of the situation at K ansas City, as will be 
seen by this map, gives a very good idea of the relative 
advantages, so far as station concentration is concerned , 
of the cable and electric systems, Were the cable lines 
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equipped with electric power , they could probably be 
operated from one station, even without the use of high 
potentials and rotary transformers, being all in one section 
of the city. Instead,the station equipment is divided into 
small units, as shown by the following table: 

As will he noticed from the above list, the company 
has been able to reduce the number of its stations by 
operating one, i. e., that for the Summit Street cable by 
means of electric power, This line has a length of 
4.34 miles- measured a8 single track, and was formerly 
operated by a 24 in. X 48 in. Wright automatic cut­
off engine. This engine has been cut out, and the power 
from the motor is transmitted to the original cable machin­
ery by a belt 36 ins. wide passing over a 34 in. pulley on 
the motor to a 24 ft. pulley on the cable machinery. The 
management of the company reports that the cable machin­
ery has been operated more successfully and satisfactorily 
by the motor than it was with the engine, and with greatly 
reduced cost. The figures given later in connection with 
the cost of producing power at the Central Avenue power 
station from which the power is transmitteo, shows that 
$ 659.29 average per month is safved by using the electric 
motor power. The current for operating this motor is 

STATION 

Eighth and Wood­
lawn powerhouse. 

Fifteenth Street and 
Grand Av e n u e 
power house. 

Thirty-first· Street 
and Holmes Street 
power house . 

LINE OPE RATE D 

Kansas City cable, ex­
cept Summit Street 
division . 

Grand Avenue cable 
including Westport 
and Fifteenth Street 
branches. 

Holmes Street branch 
of the Grand Avenue 
cable, also Rosedale 
Avenue electric. 

ENGINE AND SIZE 

One Reynolds-Corliss 
tandem compound 
engine 26 ins. and 40 
ins. X 72 ins. One 
Wright automatic 
engine 28 ins. X 48 
ins. (Reserve.) 

One Reynolds-Corliss 
engine 36 ins. X 48 
ins . . and one 32 ins. 
X 48 ins. ( Reserve). 

One Reynolds-Corliss 
24 ins. X 48 ins. and 
125 k. w . Westing­
house generator. 
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FIG . 2.-MAP OF LINES OF METROPOLITAN STREET RAILWAY CO. 

E ighteenth a n d 
Olive Streets 
power house. 

Twelfth and Char-
1 o t t e Streets 
power house. 

The Big Blue River 
power house. 

Ninth and Wyom­
ing Streets power 
house. 

E ighteenth Street 
cable, anrl also the 
Vine Street and 
Prospect Avenue 
electric lines. 

Twelfth Street cable. 

The Kansas City, In­
dependence & Park 
Railway. 

The Fifth Street cable 
line; also acts as re­
serve electric power 
house for the west 
side of the city. 

N inth and Washing- The Summit Street 
ington Streets cable. 
power house. 

The Central Avenue 
power house. 

The electric lines in 
the western part of 
the city. 

Two Hamilton Corliss 
30 ins. X 72 ins. 
( one as a reserve) , 
also operates 125 k. 
w. rail waygenerator. 

Two Hamilton-Corliss 
28 ins. X 16 ins. 
(one as a reserve). 

One Wright automatic 
28 ins. X 48 ins. and 
one Reynolds-Cor­
liss 24 ins. X 48 ins., 
also a 450 k. w. and 
250 k. w. G. E. gen­
erators. 

Two Hamilton-Corliss 
28 ins. X 60 ins. 
( one as a reserve for 
cable) and two 24 
ins. X 48ins. Smith, 
Biggs & Rankin en­
gines and two Arm­
ington & Sims en­
gines for electric. 

Three hundred k. w. 
four-pole electric 
motor driven from 
the Central Avenue 
power house distant · 
8855 ft. 

One Reynolds-Corliss 
tandem compound 
30 ins. and 60 ins. X 
48 ins. and a Walker 
r200 k.w. generator. 
Duplicate equip­
m ent is being put in, 

carried from the Central Avenue power house, a distance 
of 8855 ft. over a weatherproof, insulated copper cable of 
1,000,000 c. m. area on the positive side. On the nega­
tive side the current returns over 1670 ft. of 1 ,ooo,c.oo 
c. m. cable composed of both insulated and bare copper. 
This cable is tapped to the iron structure of the Kansas 
City Elevated Railway which forms the remaining 7185 ft. 
of the negative conductor 

The Central Avenue power house, which is a most 
modern plant and is the most important station of the com­
pany, is located on Central Avenue and on the west bank of 
the Kaw River. The building is a brick structure with steel 
framework. The engine room is 144 fl. long and 63 ft. wide; 
the boiler room q4 ft. long and 5 r ft. wide, and the height 
both is 33 ft. 7 ins. from the top of foundations to the 
under side of the bottom chords of the roof trusses. The 
unloading shed is 41 ft. long and 20 ft. wide. The steel 
framework consists of steel columns supporting steel roof 
trusses, rigidly bound together with longitudinal struts 
and sway rods. The roof covering is slate laid on wood 
sheathing supported by steel channel purlines. A 30 ton 
traveling crane is supported on longitudinal plate girders 
in the engine room. The station is surmounted by a self 
supporting steel stack, 175 ft. high and IO ft. 6 ins. in 
diameter. It has a clear flue space of 8 ft. 4 ins. inside the 
brick lining, and is located between the boilers in the cen­
ter of the boiler room, making the shortest possible smoke 
connections. 

Steel coal hoppers,holding- 1000 tons of coal, are located 
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in front of the boilers in the boiler room. Two of the 
boppers directly in front of the stack are used as ash re­
ceivers. The coal from the car in the unloading shed is 
shoveled by hand into the receiving hoppers, from which 
it is carried in conveyors, operated by a small en­
gine, to the coal hoppers overhead. From the 
coal hoppers it is delivered by gravity through a 
chute to the stoker hoppers. The conveyors also 
carry the ashes from the ash pits into the ash hop­
pers and from the hoppers the ashes are conveyed 
by gravity through a chute to the cars. 

The boiler room contains six 250 h. p. Bab­
cock & Wilcox boilers with wrought steel headers 
and capable of carrying 200 lbs. pressure. The 
boilers will give 3000 boiler horse power at 15 lbs. 
evaporation when the engine is operated compound 
condensing. They are equipped with chain grate 
stokers, making the firing almost smokeless and 
automatic. Provision was made in this room for 
1600 additional horse power. There is also in this 
room one 3000 h. p. Berryman feed water heater and 
two Worthington boiler feed pumps. 

The coal handling machinery was furnished 
and erected by the C. W. Hunt Company. From 
the car in the unloading shed the coal is shoveled 
by hand into the receiving hoppers, then the con­
veyor carries it under the boiler room floor to the 
end elevator, thence to the coal hoppers overhead 
where a horizontal conveyor distributes it through­
out their length. From the hoppers it is fed by 
gravity into the stoker hoppers. The vertical con-
veyor also carries the ashes from the ash pits and 
delivers them into the two center hoppers located in 
front of the stack, from which they are drawn by gravity 
directly into the receiving car in the unloading shed. By 
this arrangement the fuel and refuse ashes are handled 
only once. The conveyor driving machinery is located 

The peculiar arrangement of p1pmg with long sweeps 
makes it flexible and abolishes the use of expansion joints. 

The engine room contains one Reynolds-Corliss tan­
dem compound condensing engine with cylinders 30 ins. 

FIG 3,-GENERATOR 

and 60 ins. X 48 ins. The main shaft is 24 ins. in diam­
eter and the main journal is 22 ins. X 42 ins. The fly­
wheel is 208 ins. in diameter and weighs 12 1000 lbs. The 
engine has an automatic stop valve operated by a special 

governor which is 
set to operate when 
the engine runs five 
revolutions above 
speed. This gover­
nor acts and closes 
the valve, shutting 
off the steam in the 
main pipe, prevent­
ing any possibility 
of the engine run­
ning a w a y and 
wrecking itself as 
well as the building. 

The air pump 
and c i r c u 1 a t i n g 
pumps are driven by 
an engine with Cor­
liss valve gear. 
Water is taken from 
the K a w R i v e r 
through a 20 in. suc­
tion pipe passed 
through the con­
denser and returned 
to the river through 
a 24 in. pipe. 

FIG. 4.-GENERATOR AND ENGINE 

The generator, 
which was furnish­
ed by the Walker 
Company, of Cleve­
land, 0., is directly 
connected to the en-

in the boiler room roof trusses, the trusses being designed 
especially heavy to carry this conveyor machinery and its 
load. 

The steam pipe system consists of one 16 in. header 
having extra heavy fittings with bent pipe and large 
radius, connecting the drums of the boilers to the header, 

gine and runs 80 r. 
p. m. It has a rated capacity of 2400 amps at 550 volts 
and is guaranteed to work at 50 per cent overload for a 
period of five hours. The armature is 101/z ft. diameter 
and the field frame contains fourteen pole pieces. 

The switchboard consists of two generator panels, one 
wattmeter panel and twenty feeder panels, manufactured 
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by the General E lectric Company. T he feeder panels a re 
supported by a steel gallery in the eng ine room . This 
gallery ·and the s tairs leading t o it haYe an ornamental 
iron railing, which together wi th the switchboard panels 
adds to the fine appearance of the engine room . The frame­
work of the. switchboard and gallery has been erected for 
two generators and six· feeder panels in addition to the 
above number, which provides for increasing the size of the 
swi tch board in t he future with out increasi11g the si7.e of 
the gallery. Su ffi cie11 t space in this engine room has bce11 
allowed for extend ing the gallery to double its present size' . 

T he watt 111ete1· and genera tor panels a re loca ted on the 
engine room floor under th e gallery which supports tli e 
feeder panels. The watt meter p:m el contains one 8000 
amp. Thomson record ing wa ttmet <:r and the quick break 
:-;witch es for controll ing the lights in th e power house. 
T h e generator pa nels are equ ipped w ith \Ve!-iton illumina ­
ted dial ammeters, of a capacity of 4000 a mps., automatic 
circui t breakers of th e magnetic l>lo\\-Ott t t ype an<l with a 

. 
' ·a::;. ~ . 

' '\ 
'\;, .. , 

•IG. 5 - PIPING OVER BOI LER S 

capacity of 8000 amps. for brc:1 ki ng the circ11it in ca!'c o f 
:m over load, and 111:1m switclics of th e quick 01 eak t) pe 
with co rrespond ing capacity. To the lef t of the g(:11crator 
pa ut:ls supported 011 a hi11gecl frame are l\rn \,\' eston illu­
minated dial voltmeters, wh ich h ave been calibra ted to­
gether. One is for indicat ing the potential of the li11 e, 
t he other is a r ranged with plu gs fo r taking th e pote11tial 
o f t he generator before cutting it in on the line. Tlte feeder 
panels are equipped with round pattern \\Teston ammeters, 
au tomatic circu it breakers and quick break switches . 
E lectric bell signals are also used to give an alarm when 
any of the circui t breakers is opened for an overload . 

The genera tor is connected to one of the generator 
panels with three 800,000 c. m. rubber covered cables for 
t he positive co11 nectio11 and three for the negative. The 
other generator pa11cl is used for receiving the current 
from the Ninth and \,Vyomi11 g power house and delivering 
it th rough the wattmeter to the feeder panel. The Ninth 
a ntl \Vyoming power house with its number of smaller type 
machines is maintained to supply current for the ''Owl" 
train service, and lights during the latter part of the night, 
also to supply current in ca:-;e of an accident to any of the 
machinery of the new plant. 

The frcder pnnels are divi<l ed n p as follows: seyen 
pauels fw the Kamm~ <;ity Elcrnted Railway, three for the 

W est Side ( Quindaro Boulevard ) line, t wo for the Ar­
mourdale and Argentine line, three for the South West 
Boulevard , two for the Wyandotte Street line, one for the 
S ummit S treet line, one for the 400 h. p. motor which 
drives the cable machinery at Ninth and Washington 
S treets power house and one for the Broadway line , which 
will be changed from horse to electric power this year. 
Arrangements have been made for mounting wattmeters 
on the feeder panels, one for each road in order to ac­
curately arriYe at the power furnished to each of the 
various lines separately , and the propnrtion of the cost of 
operating the power house can be charged against the 
lin es according to the amount of the power consumed. 

On the back of the~e panels is a long bus bar running 
the full length of the board to which eight 800,000 c. m . 
cables from the main ,rnttmeter are attached. Short Lus 
bars connecting the panels for each road together are 
mounted above the long bus bar, and connections ·will be 
made from the 1011g bar through the meters to the short 

bars. The feeders running from 
the feeder panels out to the ,·ari-
1111:-; sections 011 tlte different linf's 
range from 300,000 c. 111. to 
1,000 ,000 c. m. witlt a total 
area of ; , 7~ 6.coo c. 111. and ,ill 
are ca lculated s11fficielltly l1eaq' 
to operate 50 pe r cc11t more cars 
in cas~ the trayel demands 
them . The t,Yeuty large feeders 
are carried from the panels to 
arnl along tlie \\ail 011 porcelain 
i 11sulators in a 11 eat a 11d syste­
matic 111am1cr, then through the 
openings in the wall where they 
lea,·e th e building and are carri­
ed on iron poles to the eleyat£>d 
rail\\'ay structure at \\hich point 
they b1 anch for the various 
roads. The longest feeder carry­
ing current from the power 
house is to the west encl of the 
Armourdale and Argentine lines, 
which transmits power to cars 
2S,300 ft. from the power house. 

The negative bus bar, ,,·hich 
is 2 ins. in diameter, is supported 
on insulated hangers under tlie 
gallery floor auout 4 ft. back of 
the generator panels. Four 
1,000 ,000 c. 111. cables are carri-
ed from the negative bus liar 
through brass tubes, do\\·n to ancl 

th rough the eng ine room floor into the basement, then 
th ro ugh a d uct under tl1 e street to a column of the ele­
, ·ated railway s tructure. They are carried up the col um 11 
011 the ~tructure then branch in different directions to the 
several roads. 

E ach feeder and generator panel is furnished with 
lightning arresters, all terminating in one ground plate, 
which consists of 72 sq. ft. of No. 16 gage sheet copper. 
This ground plate is buried 16 ft below the basement floor 
on top of the coarse stratum of sand, which is from 8 to 10 

ft. below low water mark in the river. The plate is so 
connected that the return currents cannot pass over it to 
the generator except at such times as lightning may mo­
mentarily cause the generator current to pass over the dis­
charged points of the arresters, thus reducing the action 
of electric currents on the plate to a minimum and insuring 
a t all times the proper ground connections for the light­
ning arresters. 

This plant is now furnishing current to operate sev­
enty-seven cars daily on 55 miles of electric and 4¼ miles 
of cable track. 

The rernlt of the combined efficiency of the machinery 
of this house is very clearly proven by the expense of opera­
tion. \ Vhile the average kilowatt hour output is not large 
at times the current output reaches from 2500 to 3250 amps. 
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The following kilowatt hour ou tput and cost of oper­
a ting was taken as a11 a,·e rage per mont h fro nt th e month-; 
of July, August, September, a nd October, 1897. 

Kilowatt hours output . ..... . . 3 10,33S 
Eng inee rs, oilers and firemen 
Repairs tu engin e anrl 111achi11 .. n· . 
O il 1rnd waste for engine ... 
Fnel ... 
\Va le r . . . . . 
M1~cella11eous. 

. $ 47177 
83.35 
4° 94 

87,, 55 
26 91 
1909 

Total. . . . . . . . . . . . ..... $1,512.61 

'flte above figures show th at the m·erage kilo\\"att 
hour is produced for $.00487+ 

The economical results of operating the cal,le marhin­
t·ry at N inth aud Washington S treets po\\"er house wit !t 
dectrical motive power as compared with steam per month 
are as follows: 

OPl~RA'rr:--r<; \\"IT[{ TIii'<; Hl.EC'l'RIC l\lOTOR 

Elec. current for motor, 64 468 k. w. hr -. at if, o• ,,1847 
1\Ioturman . . . . . 
Oil ancl waste . . . . . . . . . . . . 
\Valer for rheosta t . . . . . . . . . . . 
Repairs for motor a11tl tl c tric a pparatus 

Total . . . ... 

OPJ;;RATI.'-C \\"ITH s'rEAl\l PI.Al'-T 

F.ngi neen;, firem e n and , ,i 'ers . . . . . 
Repairi; 011 engine and 111ar hi11ery . 
Oil a11J waste . . . 
Coal 
Water .... 

Total . 

$312.4S 
50.00 

2.50 
1.25 

. f-366 23 

if, 295 00 
5800 
21.45 

6o4 55 
46 52 

Tlte alim·e figures for ope rat i11g liy c:lectric tllotor are 
taken as an average per 111011th from th e cost of operating 
during the months of July, A 11gu~t . Septellllicr a nd October, 
18;,17, and those for operating with the stea m pla11t :ire 
taken as an average per month for the year of 1896. Tit is 
shows that $659. 29 average per month is sa,·ed liy u:,ing 
the electric motor power. 

During this year the company \\'ill install in the Cen­
tral Avenue power house another engine and generator of 

built in 18961 to 103 lbs. on the Kansas City E levated Rail­
way, the Southwest Boule\·ard Railway and the \Vy na­
dotte Street line. J ohnson rails were used in this new 
construction. The relaying of the rails on the K ansas 

flG. 7-TRACK CONSTRUCTION ON TH~ WYANDOTTE 
STREET LINE 

City Cable line ,vas a most in teresting 
undertaking as the \\'ork was executed 
"ithout interference with the train service. 
'l'liis was successfully accomplished on s 
111ile~ of the track on the main li11e all(} 
t 11e porti ,m 011 the Independence Avenue 
bra11ch of the ~,·stem. 

For its rail- joints tlte company has in­
stalled a consiJerable numLer of cast "·eld 
ed joints with excellen t rL"sttlts. In Sq>­
tember, 1~97, 1721 cast welded joint,., ,vere 
11stall ed 011 the old rails 011 the T roost 
Avenue branch and 3255 on the old rails of 
the Grand Avenue cable tracks, includiug­
a portion of tlte \Vestport and F1=ternth 
Streets branches. 

FIG. 6.-SWITCHBOARD IN CENTRAL AVENUE POWER STATION 

The \Vrnndotte Street line is one of 
the latest li;1es built by the company , hav­
i11g bee n co111pletecl May , . 1897, and repre­
sents a number of novel features in track 
ct>nstructio11. The track is o f 103 1 b., center 
bearing Johnson girder rails laid in con­
crete. The larger por tion of the street is 
paved with asphalt i11 wltich trenches 20 ins. 
wide and 12 ins. deep \\'ere dug- and the 
rails laid in on small wooden supports at 
intervals of ro ft. A ft er tlte tracks \\'ere 
surfaced on the blocks, the trenches \\'ere 
filled in wi th concrete made of Portland 
cement and finely crushed rock thoroughly 

the same capacity as already described. The excavation 
for the foundations is under way. 

For its track work the company has employed a most 
substantial construction. In its new work 60 ft. ra ils are 
used, ranging iu weight from 83 lbs. on the Independence 
Avenue branch of the Kansas City cable, which was re -

tamped around and under the rails. On 
the top of the concrete, granite paving blocks were la id 
next to the rails and the asphalt paving replaced to meet 
the granite blocks. The rail joints are all cast welded 
and also bonded with No. o copper bonds. The two rails 
of each track are bonded together every 500 ft. and all four 
rails every 1000 ft. in the usual manner. 
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The overhead and span wires are supported on iron 
poles set in concrete; the poles are located inside of the 
curb line on each side of the street. The feeder lines for 
the South West Boulevard and the Wyandotte Street lines 
contain 222,559 lbs. of copper in the posi-
tive and return feeders. 

The principal shops of the company, 
including the machine, wood working, 
paint and electrical, also the storeroom for 
supplies, are located in the Twelfth and 
Charlotte Streets power house. The 
shops are equipped with the latest im­
proved machinery for speedily executing 
all repair work, building new and rebuild­
inl{ old cars and making all classes of re­
pairs to the electrical machinery and ap­
paratus. The machinery in the shops is 
driven by a 30 h. p. electric motor. Trol­
ley wire has been put in over the tracks, 
and all motors and car equipments are test­
ed before they are turned out for service. 
The electric current for lighting, testing 
and power purposes is obtained over a 
feeder wire from the Central Avenue 
power house, a distance of 13,256 ft. 

The Waterloo & Cedar Fans·:suburban Railway 

In the Eastern and Middle States electric interur­
ban railways have long since ceased to be a curiosity, and 

While much has been accomplished 
in new construction during the past two 
years, considerable remains to be done. 
The Broadway line, which has 2.98 miles 
of single track on which the horse car ser­
vice was discontinued Aug. 7, 1897, will 

OPEN AND CLOSED MOTOR CARS-WATERLOO, IA . 

be electrically equipped this year. The plans for a double 
track electric line from Washington Park to Fairmount 
Park have also been completed and the work will com­
mence as soon as the weather will permit. This line will 
have 13,054 ft. of single track and will be operated as a 
branch to the Kansas City, Independence & Park line. 

- - - -•··•---- -
Illinois Street Railway Association 

In response to an· invitation addressed to the street 
railway companies of Illinois, representatives from all parts 
of the state met at the Great Northern 
Hotel in Chicago, Jan . 5, and formed the 
Illinois Street Railway Association. The 
following named officers were elected : presi­
dent, W . H. Patterson, Bloomington ; vice­
president, D. B. Sherwood, Elgin; secre­
tary and treasurer , T. J. Mi nary, Spring­
field; executive committee, W. H. Patter­
son, C. K. Minary, D. B. Sherwood, \V. L. 
Ferguson , Decatur ; B. F . Harris, Cham­
paign; Walter Barker, Peoria, and W. F. 
Brennan, Chicago. 

The constitution as adopted set forth 
as the aim of the association the closer 
affiliation of all street railway companies in 
the state for the purpose of improving 
methods of construction and maintenance 
of railways. It is intended to hold yearly 
meetings, when papers will be read upon 
recent improvements and devices in track 
construction, correct appliance of motor 
power, electric equipments and economic 
devices which will tend to lessen the ex­
pense of street railway operation. 

The following companies are members 
of this association: City Electric Ry. Co., of 
Decatur; Central Ry. Co. , of Peoria; Peoria 
& Prospect Heights Co.; Urbana & Cham­
paign Ry. Gas & Electric Co.; Chicago Gen-
eral Ry. Co.; Bloomington City Ry. Co.; 
Danville Gas Electric Light & Street Ry. Co.; Chicago City 
Ry. Co.; Elgin City Carpentersville & Aurora Ry. Co.; 
Aurora Street Ry. Co.; Springfield Consolidated Ry. Co.; 
Kankakee Electric Ry. Co. The next meeting will be 
held in Chicago the third Wednesday in May, 1898. 

even across the Mississippi wh~re in comparison with the 
older states the country is sparsely populated, this method 
of joining towns and villages is becoming popular. The 
Waterloo & Cedar Falls ( Ia.) Railroad is some 9 miles 
long, connecting the towns named. First projected in 
1895, actual work was begun in May, 18~6, and cars were 
running twelve month~ later. The line parallels the Bur­
lington & Quincy and Illinois Central railroads, and the 
company intends carrying freight as well as passengers, al­
though the passenger business to the resorts along the 
route will be of the most importance. 

SWITCHBOARD-WATERLOO, IA, 

The country through which the line runs is rough 
and more beautiful than one would imagine exists on the 
Western plains. The route winds along the Cedar River 
for much of the way, at times close down to the level of 
the water and again on a ridge far above it. The names, 

( 
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alone, of the various points of interest along the way tell 
something of the scenery ; there are Cedar River Park, the 
[slands at Sans Souci, Russell 's Glen, the Cliffs, and Bluff 
Park. 

The right of way near the river required considerable 
rock filling, and a total of eight bridges was built ; the 
largest of these is a three span steel bridge 315 ft. long 
across the Cedar River. The seven wooden bridges, with 
one exception 150 ft. long, are small and were built to 
a void earth fills. 

The grades are long and gradual, the heaviest not 
over 7 per cent. Although the roadbed is substantially 
built for heavy service, the line is laid with 56 lb. rails; 
these are on cedar and oak ties and ballasted with gravel. 
The trolley wire is for the most of the way suspended 
from span wires; bracket construction is, however, used at 
a few places. The poles are all of cedar. 

At the Cedar Falls end no franchise for a trolley line 
could be obtained, so the cars enter the city over the tracks 
of the Great Western Railroad, running about a mile 011 

the steam road, which necessitates running on exact 
sche~ule time. At the Great Western depot connection is 
made with the Cedar Falls & Normal Electric Railway, 
which is operated with Patton motors. 

It was originally the intention to build the road dow11 
the west side of the river, and the power house was erected 
on this side near the Waterloo end, as it supplies power to 
the local railway as well as to the interurhan line; later it 
was decided to build on the other side of the river, which 
makes the power house at a considerable distance from the 
road. Lines joining the extremities of the road, and the 
extremities with the power house form a triangle with its 
longest side pointing towards Cedar Falls. \Vith these 
conditions to meet the feeders are carried on two separate 
pole lines and extend in a straight line from the power 
house to the connection with the road. The longest feeder 
is 4¾ miles and all are of No. 0000 wire. The Great 

INTERIOR OF ENGINE ROOM-WATERLOO 

Western Railroad delivers coal at the power house door , 
and a small stream near by supplies water for the boilers. 
The firm of Foster & Louis installed the new machinery 
in the power house and was contractor for most of the 
equipment. 

There are two engines; a 250 h . p. Fischer, belted to 

a 150 k. w. Triumph railway generator, and a West ing­
house eng111e belted to a 100 k. w. generator of the same 
make. 

The valves in the Fischer engine , which is shown on 
this page, are double ported for both admission and 

:J 
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GENERATOR- WATERLOO 

exhaust. The governor is of the flywheel type and gov­
erns the speed very closely. The cylinder clearance is very 
low as in a ll of this type of engine. 

The generator embodies the latest features of im­
proved dynamo design. The armature is of the iron clad 
type, thoroughly ventilated by air passages both parallel 
and at right angles to the shaft. The conductors are of 
solid bar copper of rectangular section laid in slots insulated 
from the core with mica and held in position by hardwood 

keys, obviating the necessity of bands. There are 
no joints of any kind in the armature winding ex­
cept the connections to commutator. 

The commutator bars are of the best grade of 
copper, insulated from each other and from the 
shells with pure India mica. T he shells are of 
steel and -;o constructed as to rigidly support the 
bars, at the same time permitting free circulation 
of air to the interior and absolutely preventing the 
possibility of any oil reaching the insulation. The 
poles are laminated, being built up of No. 24 B. & 
S. gage sheet steel. The series and shunt fields are 
wound on separate forms, highly insulated and 
held in place by a cast iron keeper. The design 
as a whole is graceful and shows a careful attention 
to detail. 

The test of street railway service is severe and 
this generator has on several occasions been sub­
jected to sudden overloads, in some instances ex­
ceeding 50 per cent of the rating of the machine 
without the slightest sparking or indication of 
strain. 

The second engine is a W estinghouse of 150 

h. p. and belted to a 100 k. w. generator of the 
same manufacture. A third generator will furnish 
power for sale throughout Waterloo. There is 
sufficient room for doubling the present equip­
ment. 

The switchboard is of white marble, divided 
into six panels-two ge:nerators and four feeders 
handsomely framed. It is fitted with Triumph 
rheosta ts, Weston instruments and Cutter circuit 
breakers, and was built by The Triumph Electr ic 
Company. 

Four 42 ft. Pullman cars, two motors and two trailers 
make up the rolling stock; these are fitted with rattan 
seats set crosswise, Westinghouse air brakes and electric 
heaters. The local Waterloo line has eight sing-le truck 
cars, and connection with the interurban line is made at 
\Vest Waterloo where passengers for the interurban change 
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cars. The fare between the two cities is fifteen cents, 
graded into three divisions: from Waterloo to Cedar River 
five cents, Cedar River to Bluff Park five cents, Bluff Park 
to Cedar Falls five cents. A half hour service is main­
tained, The population of Waterloo is about 8000 and 
that of Cedar Falls about 3000. In round figures the cost 

VIEW AT SANS SOUCI ON CEDAR RIVER 

of the road was $165,000. The line is running very sat­
isfactorily and carrying large number of passengers. 

A Drawbridge Safeguard 

Whenever current is carried under a drawbridge, by 
means of a cable, overhead feeders should be provided, 

LOOKIN G UP CE.DAR YALLE.Y 

and made fast to the bridge in such a manner that they 
can be quickly connected to the main feeders in case of 
failure of the submarine cable. To this end, cut-out boxes 
should be erected at either end of the bridge, and the 
bridge feeders fitted with contacts that can be quickly 
bolted on when the cable is cut out. This greater security 
will often prove valuable. 

Electric Railway Motors 

Bv GEO. T. HANCHETT 

VI-Bearings and Bearing Lubricants 
The bearings in a street railway motor are very im­

portant parts in its construction. In modern 
motors they consist for the most part of cylin­
drical shells which are lined with some good 
friction metal. These shells are sometimes of 
one piece and are slipped over the end of the 
shaft, and sometimes they are in halves and 
doweled together. Axle bearings, of necessity, 
are always in halves, for it is obviously out 
of the question to press off a car wheel every 
time it is desired to install a motor. 

Some of the early motors, notably the W. 
P., and some of the Curtis '' A '' motors, 
used brass shells. These were of metal about 
,¼ in. thick, in the case of armature bearings, 
and were allowed to wear to T¾- in. before they 
were thrown away. They were very satisfac­
tory so far as running qualities were concern­
ed, but they are expensive to maintain both 
on account of the relatively expensive metal 
which is used and the fact that each bearing 
shell required to be machined before it could 
be used, therefore babbitt bearings have come 
now into almost universal use. 

In the selection of a babbitt metal, it is 
very common for street railway men to go by 
price. They know that a 6 cent metal is next 
to worthless, and they argue or rather act up-
on the supposition at least, that if 18, 20 or 
25 cents a pound is paid that they are sure of 

getting something that is satisfactory. 
Now it is one of the tricks of the engineering trade to 

make up a metal which will form a moderately good bear­
ing, give it an imposing name and sell it at a high figure; 
and a few words as to the nature of Babbitt metals may 
not be out of place. 

The substance which is largely used as a filling in the 
composition of cheap metals is lead. This 
has the effect of making the metal too soft to 
stand mechanical stresses, and a bearing bab­
bitted with a metal containing too much lead 
will fail by the metal squeezing out at the ends 
after the fashion of putty, and it may be acid­
ed that this happens very soon after the bear­
ing has been put into service. A common 
test, therefore, has been to take a stick of the 
bearing metal and see if it will make a mark 
on white paper. The assumption drawn if such 
be the case, is that the metal contains too 
much lead to be suitable. In the opinion of 
the writer, any bearing metal containing lead 
is unfit for railway use. 

The United States Navy department made 
a series of exhaustive tests on the various bear­
ing metals in the market. These tests were 
strictly comparative, genuine babbitt being 
taken as the standard, and it was found that 
no metal equaled it in either wearing or anti­
friction properties. Many of these patent com­
pounds were assayed and it was found that 
the all-around excellence of the bearing metal 
was in almost direct ratio with the proportion 
of tin that it contained, and genuine babbitt 
being almost pure tin with just enough copper 
to make it tenaceous and just enough anti­

mony to make it flow nicely, stood at the head. Such 
a mixture is worth in the neighborhood of 25 cents a 
pound and varies according to the market, and all of the 
patent metals which were assayed by the Government were 
found to be of less value, figuring from the prevailing 
prices of the _respective metals they contained. This 
seems to sho\V that anybody who pays over 25 cents a 
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pound for bearing metal of any kind, is paying for royalty 
and reputa tion and not for car mileage. Anti-friction 
metals, like genu ine babbitt and others of lower grade, 
should be melted very carefully. If the heat be applied 
too rapidly , some of the metal will oxidize and be skimmed 
off as dross, thus altering the proportion of the mixture. 
The metal so lost generally comprises the hardening 
medium and renders the resul t ing alloy much inferior; 
thus it is possible to make a specious test to the disadvan­
tage of a really good bearing metal. J ust before pouring 
a bearing, the metal ~hould be thoroughly sti rred, for the 
heavier components tend to exist in the greatest quantity 
in the bottom of the mass, and unless this precaution is 
·taken the bearing will not be made of the true mixture. 

In casting babbitt bearings, it is very important that 
the various lots of metals be kept separate. Each 
batch of shells should be marked by some private mark, 
showing the lot from which they were cast,and when those 

D 

FIGS, 1 AND 2.-MANDREL AND CAPS APPLIED TO SHELL 
FOR CASTING BABBITT 

shells are returned to be rebabbitted, the old babbitt must 
be kept in a lot by itself and not mixed with new, even 
though it is supposed to be of the same quality . The 
reason for this is that the babbitt may have been careless­
ly heated and poured, and its quality materially altered as 
before described, in which case mix ing it with new babbitt 
will seriously deteriorate the value of the entire melting. 

If the old babbitt is to be used again , it should be 
melted and used by itself. It is well to reject the babbitt 
from bearings which have prematurely ground out , on 
the supposition that the metal was overheated or not prop­
erly stirred in the pouring. The addition of one worn out 
shell of burnt babbitt might seriously injure 50 lbs. of good 
metal. It is obviously experimental to mix different 
grades or makes of anti-friction metal,aud it is very proba­
ble that the resulting mixture will be inferior in quality to 
either of its components. 

There are two methods which are much used to make 
babbitt metal bearings. The first is to cast them carefully on 
a mandrel of the proper size, and the second is to cast them 
with a mandrel that is a few sixty-fourths of an inch small 
and ream the bearing to size. If carefully done the lat ter 
is the preferable method , but too often the work of ream­
ing is so carelessly performed that it would be better to cast 
the bearing to size in the first place. A reamed surface has 
the advantage of exposing a clear metal surface free from 
oxidation and supposedly better adapted for friction, but 
the difference is slight and the real value of reaming con­
sists in the high mechanical accuracy of fi t. Large hand 
reamers are very expensive , and frequently the lathe is 

called into service for this purpose. In such a case the 
fi nishing chip should be very light, the carriage should be 
set to a fine feed and the tool should be so shaped that it 
will take off a chip after the manner of a hand scraper, 
thus leaving a smooth polished surface and one not filled 
with tool marks. 

Reamed bearings and possibly hand scraped bearings 
are advisable for armatures where the speed is high, but 
u nless the work is very carefully done it is labor wasted, 
for the plain mandrel cast bearing will prove superior to a 
poorly machined one. 

The oil grooves should be chipped in after the bearing 
is reamed, as they are liable to interfere with the action of 
the cutt ing tools. Usually all that is necessary in the line 
of oil grooves are two marks cut with a U-nosed cold 
chisel, crossing each other diagonally, the grease orifices 
being at their intersection. 

If the bearing is to be cast and not reamed, the man­
dril may be made out of a piece of shaft, of the same size 
as the shaft , on which the bearing is to finally operate. 
T he mandrel may then be smoked in a torch flame so that 
a thin layer of soot will give the bearing clearance, and pre­
vent the mandrel from sticking. The better way, however, 
is to use a mandrel ir4 in. large and give it a light coat of 
oi l , just sufficient to make it greasy, but not enough so that 
the melted metal will sputter and bubble when poured 
upon it. The common procedure is to make two collars, 
which may be secured to the mandrel by screws as shown 
in Fig. r. These serve to center the bearing upon tlie 
mandrel and hold it in position while the metal is bein& 
poured. The bearing shells themselves should be ex­
ceptionally free from grease and oil, so that the babbitt 
will stick to them. For this purpose they may be washed 
in a strong solu tion of ordinary washing fluid or potash, 
which will effectually cut' the grease and remove it. When 
thoroughly dry and cleaned they are ready to be babbitted. 

The shells and the mandrel should be slightly warmed, 
almost hot enough to be inconvenient to handle, and the 
grease ducts and the edges of the mould should be stopped 
by wads of clay. The bearings should then be poured in 
a vertical position, preferably through a hole in the collar, 
thongh it is common to pour them on the sides through 
one of the grease ducts. The latter method has the dis­
advantage that any imperfection in the pouring appears 
on the bearing itself while with vertical pouring, imperfec­
t ions, if there be any, are more likely to occur at the ends 
where they will not do any particular harm. As soon as 
t he metal is set, the mandrel should be cooled as rapidly 
as possible by taking off the collars and dipping the end in 
cold water, still allowing the bearing to remain hot, and 
presently it can be easily driven out with a raw hide 
mallet. Care should be taken that the ends of the man­
drel projecting from the bearing are smaller than the bear­
ing itself, and that any sharp edges where the size changes, 
be carefully rounded, for if the mandrel is not driven 
straight out, such edges are liable to damage the finished 
surfaces. In casting these cylindrical bearings a very 
slight taper will be of assistance in removing the mandrel. 
T he difference in diameter in the bearing ends should not 
exceed -;4 in . and it is best to get along without a taper, if 
possible, unless the bearing is to be subsequently reamed. 

The metal should be heated just enough to run freely . 
The rule should be that the metal be just hot enough so 
that when it is poured it begins to solidify at the bottom, 
just after the pouring is finished. If any cooler, irregu­
larities in the pouring will fill the bearing full of notches, 
and if any hotter, the composition of the metal will he al­
tered, invariably to its detriment. To avoid oxidation, the 
babbitt should not be kept mel ted any longer than abso­
lutely necessary. Similar precautions are to be observed 
in cast bra:,:s bearings. Brass can be so badly burned that 
it can be broken with the fingers, giving a black, cakey 
fracture and yet such burned brass can be brightly pol­
ished and externally will appear thoroughly suitable. 
Therefore in selecting brass for casting bearings, old bear­
ing brass may be used provided that it has not been re­
melted too many ti mes, and its fracture appears satisfac-
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tory. But , as is the case with babbitt, it is better to keep 
track of the lots of metal and after they have been used 
four or five times to reject them for bearings. Old bab­
bitt, of course, is valuable only as junk, but old brass can 
be advantageously used for many small casting-s em­
ployed in railway work. 

Split bearings are commonly cast on a half mandrel 
placed on a flat surface and covered by the bearing shell. 
Such a mandrel is quite expensive to make, and its use 
may be avoided by making up a half shell with a highly 

,infusible lining, such as very hard brass, and machining it 
to exact dimensions. This prepared shell may be used 
in connection with the shell to be babbitted with the two 
collars, and the ordinary mandrel as described in the 
method of pouring cylindrical bearings. The edges of this 
dummy shell should be oiled slightly to prevent the babbitt 
from sticking. 

In babbitting brass bearing shells which are some­
times used on axles and occasionally on armatures, the 
surface to which the babbitt has to adhere should be 
tinned with rosin or soldering acid. This adhesion is 
not possible in the case of cast iron shells, and therefore the 
latter should be thoroughly cleansed, as has been described, 
and liberally provided with grip holds drilled in diverse 
directions. A well babbitted bearing when dropped from 
a height of 6 ins. on to the bench, will sound like a solid 
piece of metal, and if the work be poorly done such a fall 
will produce a brief buzzing sound like that of a cracked 
bell. 

The lubricating of street car motor bearings is pre­
ferably grease. It is not a clean lubricant, but it is what 
might be called a dusttight one, for dust and flying parti­
cles will find it much harder to work into and grind out a 
bearing which is lubricated by grease than one which is 
lubricated by oil, therefore grease is almost universally 
used on street railway motors. Oil is sometimes advisa­
ble on inte1 urban and elevated roads where the journals 
are very heavy, and where liability of trouble from dust and 
grit is very much reduced. 

Another advantage of grease is that its viscosity very 
much reduces the chances of its being thrown out of the 
bearings and over the windings. In elevated railway work 
where oil is superior for mechanical reasons, this trouble of 
flying lubricant is largely experienced and has proven a sub­
stantial practical difficulty. There are more different lubri­
cating compound:: than there are anti-friction metals and 
that is saying a great deal. It seems to the writer that al­
most every conceivable substance has been tried. Powdered 
lead, lime, rosin, salt, soaptone, caoutchouc, sulphur, bees­
wax, carbonate of soda , gutta percha, ivory dust and asbes­
tos are only a few of the many materials which no one 
would suspect could be beneficially used in any lubri­
cant, but which have been nevertheless employed as 
components in the preparation of lubricating com­
pounds. 

It is not possible to lay down any rigid rule for lubri­
cants. The temperature and load conditions have much to 
do in determinit;g it and these are liable to vary. It may 
be better to use a lighter grease in winter than in summer , 
in fact this is often done and practical experiment is the 
best guide. Greases containing graphite or ~oapstone or 
similar ingredients are better suited for gears and parts 
where rubbing is not continuous. Animal oils or tallows 
are liable to contain acids, which should be neutralized 
with soda or caustic potash according to some approved 
formula. Vegetable oils are liable to be of a drying variety, 
that is, they will thicken and gum on exposure to atmos­
phere and they should not be used in a lubricating com­
pound to such an extent that this property proves objec­
tionable. A vegetable oil will carbonize on a bearing at a 
relatively lower temperature. Lubricating compounds 
known to contain a percentage of vegetable oils should be 
tested severely before being approved. A carbonized vegeta­
ble oil in a bearing produces a surface of about the same 
texture as a sawed piece of carbon, and it enormously in­
creases the friction both by its roughening and its filling 
up the clearance so that the axle binds. 

Axle grease for the most part consists of animal tal­
lows the acids of which have been neutralized with soda. 

The formula for common railway grease suitable for 
axle boxes and bearings is as follows: melt 200 lbs. of tal­
low and stir in 150 lbs. of palm oil, boil, and then allow 
to cool until about 90 <legs. F. Stir continuously. Then 
strain it into a solution consisting of 60 lbs. of soda dis­
solved in 3 gals. of water, stirring the two together. An­
other axle grease is as follows and suited for summer use. 
tallow, 450 lbs.; palm oil, 250 lbs.; sperm oil, 27 lbs.; 
crystalized soda, 108 lbs.; water, 1220 lbs. The lubricant 
should be heated and melted in one vessel to about 180 
degs., and the water and soda heated in another till just 
below boiling point. They should then be run together 
and stirred until cold. The slower the cooling process the 
harder the product. For winter use 75 lbs. less tallow 
and 8 lbs. more sperm oil, 6 lbs. more soda and 10 lbs. 
more water. In those greases where soda and other basic 
alkalies are so largely used, they not only neutralize the 
acids in the fats, bu~ they unite with a considerable per­
centage of them, forming soft soap, which frequently forms 
a principal component of axle grease. 

Another grease suitable for gears is graphite one part; 
lard, four parts, to which a very small quantity of camphor 
ha'> been added. 

There are many good axle greases now offered on the 
market, and one or two of them are of such admitted ex­
cellence that they have become standard. 

Railway motor bearings are almost identical in shape 
as manufactured at present, but there is one point that 
dese1 ves mention before leaving the subject, and that is, 
the interchangeability of the bearings of a motor. It is ob­
vious that the pinion bearing has much more strain im­
posed upon it than the commutator bearing, and good 
design dictates that it should be longer, but on the other 
hand, bearings that are interchangeable are a great conveni­
ence. Provided this interchangeability is not secured at 
the expense of mechanical design, that is, the pinion bear­
ing is made too short and the commutator bearing too long, 
it is preferable to have the bearings interchangeable. It is 
plain, however, that for this to be, the commutator bear­
ings must be longer than is absolutely necessary, and this 
will often make the motor so long across the axle that it 
interferes with the brake rods. Indeed, the length of the 
motor bearings is frequently limited by the space to spare, 
and in several cases-notably that of the W. P. 50 motor 
in which the commutator bearing is scarcely longer than 
its diameter-the bearings have been sacrificed. There­
fore, it is usually better practice when space is so limited 
to make the pinion bearing the larger. 

-----•·-----
\V ork on the Boston Subway 

Following the requirements of the law, the Boston 
Transit Commission has prepared and submitted to the 
City Council its third annual report for the year ending 
A11g, 15, 1897. The report treats of progress of the work 
on the subway and on the new bridge to Charleston. The 
report says: "During the year ending Aug. 15, 1897, 
there has been expended on the subway $2,038,033 mak­
ing a total expenditure of $3,718,513. The total expend­
iture on the Charleston Bridge, still uncompleted, has been 
$324,801, making a grand total of $-1,043,313. Eighty­
seven per cent of the total mileage of the subway has been 
completed and about 7 per cent more is under contract or 
ordered to be built directly by the engineering depart­
ment. If it were not for the uncertainty in regard to the 
part north of Haymarket Square, the whole subway might 
be ready for use early in the spring. 

Of the work north of School Street, the report says : 
'' The work has been done largely at night and on Sun­
days, in order to minimize the inconvenience to street 
traffic, and to avoid unnecessary interference with the ser­
vices of pipes and conduits. Work on sewer changes has 
been carried on both by day and by night, a considerable 
part of it by tunneling.'' 
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The Chester Park Shops of the Cincinnati 
Street Railway Company 

The consolidation of the street railway companies in 
Cincinnati into one system made it a matter of economy to 
bring the repair shops of the various lines into one. This 
necessitated new buildings, and a site was selected well 
outside the city, at Chester Park, a pleasure resort owned 
by the company. Here it is in-
tended not only to make repairs, 
but to build cars as well. Cincin­
nati is a city of hills, and with the 
double trolley in use here the de­
mands on the repair department is 
much larger than usual. 

Aside from the shop power 
house, which is of brick, the build­
ings are built of quarry faced lime­
stone and present an extremely 
neat and pleasing appearance. They 
cover nearly eight acres of ground 
and are one story high with the 
exception of the office which has t 
the draughting rooms overhead and ~ 
a clock tower at the corner. There 1 

is a good deal of wood in the in­
terior construction The posts and 
trusses supporting the roofs are all 
of wood. The posts are prevented 
from checking or cracking by hav­
ing a center ventilating hole bored 
their entire length ; this is an ex­
pensive operation, but has effect­
ually secured the result sought. 

/. 

tions are the dry lumber shed, the carpenter and mill 
shop, the cabinet shop, erecting and repair shop, a nd fi­
nally the paint shop; on the other side of the street in the 
same rotation are the blacksmith shop, brass foundry, ma­
chine shop, armature room, supply depot and car house. 

The shops are heated throughout by an elaborate hot 
air system; six fans placed in the most advantageous posi­
tions, as regards length of distributing pipe , direct con-

~ 

In designing the plant Bert L. 
Baldwin, mechanical engineer for 
the company, and Pat Leen, super­
intendent of the shops, visited a 

FIG 1.- CHESTER PARK SHOPS-CINCINNAT 

number of repair shops and nearly all of the large car 
shops of constructing companies in the West, since the 
intention is not only to repair , but to build new cars as well. 

FIG . 2.-MACH1NE SHOP 

A spur of the Cincinnati, Hamilton & Dayton Rail­
road runs the length of the rear, and the plan of the shops 
contemplates the receiving of raw material on this side, 
and passing it along through successive rooms until the fin­
ished car is turned out in the front; thus, on one side of 
Mitchell Avenue, which divides the buildings into two sec-

nected to small engines, force air over 45,000 ft. of I in. 
steam coils. The fans move 300,000 cu. ft. of air per 
minute; the shops contain about 5,500,000 cu. ft. of 

air space; thus the air is changed 
every twenty minutes. The hot 
air is distributed through galvan­
ized iron pipe. The coils are heated 
partly by exhaust steam from the 
engines, and partly by live steam 
from the boilers. The water of 
condensation is returned to the 
power house through a single main 
connecting with all the coils. The 
fans are run in summer for ventila­
ting. 

As there is so much wood used 
in the construction of the building, 
extreme care has been taken to 
provide fire protection. There are 
forty fire plugs on the grounds; 
near the desk of the foreman of each 
department is a gong, and signs in 
different places !nstruct all work­
men to respond immediately to the 
ringing. The workmen are to be 
given a course of instruction in the 
handling of the fire apparatus. 

A telephone system, with re­
ceivers for the foreman of each de­
partment puts the whole works in 
connection with the superintend-
ent's office. 

In every department there are 
neat toilet rooms and a locker for each workman. A du­
plicate key for each locker is kept in the office to guard 
against the workman losing his key or leaving it at home. 
These are hung on a board and properly numbered. All 
parts of the shops are well lighted, not only by windows 
in the sides, but by rows of skylights; to supplement these 
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on short or dark days are some rno arc and 700 incandes­
cent lights. 

The power house contains three engines: a Buckeye, 
Eclipse and Hamilton-Corliss. One Brush, three Thom­
son-Houston and three Card dynamos furnish light and 
power. 

3 drill presses, 
I holt cutter, 
8 engine lathes, largest 42 in . , 
I grindstone, 
I planer, 
1-150 ton wheel press, 
2 boriug machines, 
1 shaper, 

BLACKSMITH SHOP 2 milling machines. 

This is rn7 ft. X 90 ft .; the room is scarcely more smoky The shops are so recently opened that there are not 
than any other, owing to its being fitted with Buffalo many of the small devices pec11liar to individual shops. 
forges, which have an adjustable hood instead 0. 

of the ordinary fines, and from the hood tl.1e~/,A ,,~ 
fine leads down into the forge again; here it A /,, 3 

divides and a part of the smoke and gas ~/ 
passes out to the open air and a part re- ,-'7-, _ ,, ✓ 
turns to the fire. It is a curious ,.";, / ,., 

A 

fact that no smoke ever makes i ts 4-,✓-/ • " · 

/~:f' r' 
,:,-~- \ ~ 

A TH LEJ IC G ~ OVN03 

FIG. 3 .-LATHE FOR SMOOTH'NG BOTH ENDS OF 
TROLLEY WHEE.L 

FIG 4-HAND PRESS 

CHESTER- PARK 

- CAR SHOPS--

- T!!E CINCINNATI ST1'EE~Jif<!LWAY Co .. -
FIG 5_,R P/ NG! f>- tl\/1 

OF Mt>CHINE:S 1-l!k 
ARMATURE 
TESTING 

way to the outside air , but whether this is consumed in 
p~ssiug the second time through the forge is undetermined. 
The equipment is as follows: 

12 forges. 
2 punches. 
I steam hammer. 

Adjoi'ning the blacksmith shop is the brass foundry 
with a capacity of 14,000 lbs. of brass castings per month. 

ll!ACHINE SHOP 

An a1ley way divides the blacksmith shop from the 
machine room. This department contains: 

c~~~~ 
FIG. 6.-ROLLER FOR GRAINING 

WINDON FRtMES 

On account of the double trolley system, the time of 
one man is continually employed in machining trolley 
wheels. After being caught in the chuck the wheel is 
bored and smoothed by t\•;o tools of a turret lathe; the 
operation of the lathe is as follows (see Fig. 3): . 

A is the turret of a turret lathe. The wheel 1s l1eld 
in the chuck, EE, and bored in the ordinary way, and the 
side of the hub nearest the turret, A, is smoothed in the 
ordinary way. Then the turret is revolved and the truing 
tool is slipped through the hub, bringing the trued face of 
the hub up against the shoulder, F. The part, C, is now 
actuated by the lever, B, the center of C is not the center 
of the spindle, The cutting edge of C is thrown out past 
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the circumference of the spindle and cuts and trues the 
side of the trolley wheel hub farthest from the turret, A, 
and the process leaves the trolley wheel hub of the same 
length as the spindle from the shoulder to the end, which 
is the same as the correct width of a finished hub. 

In one corner of the machine room is the tin shop 
whose machinery consists of two power shears, the longest 
of which is used for cutting sheet iron for da~hboards. 

ARl\1.-\.TURE ROOl\I 

Here, as in all other depart­
ments, there is the general air of 
roominess, and the best appliances 
for turning out rapid work. One 
feature is a lathe for binding arma­
tures. A press improvised. from 
a jack screw and homemade frame 
as shown in Fig. 4, serves a nu111-
ber of purpf\ses. The taping ma­
chines are o f the General Electric 
pattern. By making its own coils 
the company has been able to re­
d.nee the cost more than one-half. 
In one corner of the room is a jack­
shaft belted to a Brush dynamo 
( Fig. 5) an<l used for testing arma­
tures. The bearings of the jack­
shaft are three different sized motor 
casings of General E lectric pattern 
corresponding to the types of mo­
tors in use on the road. .A finished 
armature to be tested is then placed 
in the casing of its own size ancl 
geared to the jack shaft as if in 
actual service. The dynamo term­
inals are joined to a bank of 5 00 

incandescent lamps connected in 
the usual way and making it possible to throw any desired 
load upon the motor to be tested.. 

Beyond another alley is the supply <lepot, an interior 

ing wheels. The latter are seized by a rope and tackle 
and drawn up under the front platform on the inclined 
slide which is shown as dropped in the engraving. When 
the wheels are thus stored, the hinged slide is raised and 
fastened above the track. The car is fitted at each end 
with a compartment of this kind. Adjoining the supply 
depot is the car house where completed cars and those 
awaiting repairs are stored. 

FIG. ?.-PAINT SHOP 

CARPE:--l"'l'ER SHOP AND l\IILL ROOM 

Returning again to the rear of the buildings, and 
on the west side of 1\Iitchell A venue is the carpenter and 

mill shop. It is 205 ft. X 
125 ft. and the twenty-five 
machines do not crowd it; a 
team and wagon can deliver 
lumber to any machine. 
These are: 

r large doubl e cylinder planer, 
I small pony plaller, 
I cut off saw, 
I 24-in. han<1 planer, 
I heavy surfacer, 
I self feed rip saw, 
2 variety saws, 
I double circular saw, 
r large band saw, 
r small band saw, 
1 scroll saw, 
1 double headed friez ing ma­

chine, 
I sin~le headed friezing ma­

chine. 
2 graduated stroke mortising 

machines, 
1 triple boring machine, 
I triple drum sander, 
2 tenoning machines, 
I variety woodworker, 
I knife grinding machine, 
I heavy moulding machine, 
I light " " 
I grindstone. 

The majority of these 
nnchines were made by tlte 
] . A. Fay & Egan Company. 

FIG, 8-SU PPLY CAR AND SHIPPING ROOM The most important are: 

view of which is shown in Fig. 8. From here the supply 
car lea\·es twice a day for a trip to each one of the eleven 
car barns located in different parts of the city. The sup­
ply car shown in the cut has an ingenious method of carry-

a heavy surfacer for reducing 
rough lumber to finished sizes, from 26 ins. wide and IO 

ins. thick down to the smallest pieces of wood stock enter ­
ing into car construction, and a heavy triple drum sander 
or polishing machine for finishing all exposed surfaces. 
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T he latter is capable of polishing the finest veneers, and 
is one of the most valuable labor saving pieces of mechan­
ism int roduced in street car construction. A nother impor­
tant tool is a band resawing machine for reducing plank to 
thin material rapidly and accu rately, and at the same 
t ime reducing the waste in saw kerf to a minimum. Other 
time saving tools are: a triple boring machine, with quick 
adjust ing spindles, capable of boring holes of three differ­
ent diameters without the need of changing bi ts, and a 
double circular or revolving saw, peculiarly adapted to the 

FIG . 9.-TIME RECORDE. R 

pattern department, because of the range of work it per­
forms and the convenience in quickly chang ing from r ip­
ping to cross cut ti ng, mitering, bevel sawing and vice 
z1ersa. 

Under the same roof with the carpenter shop is the 
cabinet room and t he erecting shop. A t one side of the 
former, is a small room partitioned off and contain ing 
steam coils in forms for bendi ng boards for the curved 
parts of c 1r bodies. 

The erecti ng shop has a series of twelve tracks contin­
uous wi th those in the paint shop and from which it is 
separated by an open space. Between these buildings the 
twelve t racks are connected with a transverse track on 
wh ich runs a transfer car shown in Fig. I I. This car 1s 

FIG . 11 .-TRA NSF ER TABLE AT ERECTING SHOP 

operated on the double trolley system, as is the entire Cin­
cinnati Street Railway. The conductors, are, however, 
underground, two open slots reaching down to them. 

TH E PAINT SHOP 

This is the largest room in the shops and affords space 
for ninety cars. From fifteen to thirty-five men are em­
ployed in this depar tmen t , and it is expected to turn out 
1000 cars per year. T he floor is cement throughout as are 
also the floors of the pits. The pits both here and in the 
erecting shop are supplied with hot air pipes for thawing 
out and drying the cars. 

One of the special devices for painting window frames 
may be of interest ; instead of finishing them in the natural 
wood as is usual, the weather beaten frame after being 
smoothed is g iven several coats of paint. A highly pol­
ished mahogany board is then covered with a dark paint, 
which is immediately removed with a leather scraper. A 
heavy roller (Fig. 6) covered with rubber is then run over 
the board and picks up the paint left in the grain. This 
is immediately transferred to the window frame by run­
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FI G. 10.-TIME SLIP 

ning the ruller over it; the 
effect is that of the natural 
wood and it is much more 
durable than if finished in 
the natural wood. 

F rom 170 to 200 men 
are employed; all enter the 
same door, those working 
on the opposite side of 
Mitchell Avenue reaching 
their places through an 
overhead passageway. At 
the entrance is a Rochester 
time recorder (Fig. 9 ) , 
made by the Willard & 
Frick Manufacturing Com­
pany. Upon arrival and 
denarture each workman 
takes his card from the 
rack, drops it in the slot 
of the time clock, and 

p ushes down a lever till a bell rings , and the exact time 
is recorded . T here is a rack on either side of the clock 
and the printed card is placed in its proper place in the 
second rack. Thus the time occupied in registering is 
reduced to a mi nimum , as the line of employe? is con­
stan tly moving from one card rack to the other. Fig. IO 

is a reduced facsimile of the time card; there is no trans­
ferring of the r ecord to time book , the card alone being 
u t ilized in making up the pay roll. 

Electric Cars Cross the Brooklyn Bridge 

The formal opening of the Brooklyn Bridg<:: for the 
use of the electric street railway systems of Brooklyn took 

place on Saturday, Jan. 22, and a rep­
resentative of the STREET RAII.WAY JouR­

... NAL had the pleasure of riding on the first 
electric car to make the jo11rney. Three 
special parlor cars of the Brooklyn Heights 
Railroad Company, the Nassau Electric 
Railroad Company, and the Coney I sland 
& Brooklyn Railroad Company made the 
round trip, sta rting from the City Hall, 
Brooklyn , at about IO: 30 A. M . The 
round trip was accomplished in about I 2 

minutes a nd the opening was pronounced 
a complete success in every particular. 
T he cars were filled with the officials of 
t he Brooklyn street railway systems, rep­
resentatives of the press and invited g uests. 
The passag e of the cars was welcomed 
with cheers at both ends of the line, and 
it was evident that their advent was 
highly popular. One loop is finished, and 

t.bree others will be completed shortly ; meanwhile a few 
cars will be run 0\'er the Bridge each day to familiarize 
the motormen with the situation. 

IT is stated that an electric railway is to be built from 
Goshen through Chester and Washingtonville to New­
burgh , N. v _ 

A NUMBER of capitalists are negotiating for the pur­
chase of the Peru & La Salle Railway, La Salle, Ill. 
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New Car in Atlanta, Ga. 

The accompanying engraving illustrates one of two 
new double truck interurban cars which have just been 

CAR MADE IN ATLANTA 

completed at the car shops of the Atlanta Consolidated 
Street Railway Company. The car body is 42 ft. over 

INTERIOR OF ATLANTA CAR 

all, vestibuled and electrically heated. Pivotal trucks are 
used with 33 in. wheels and equipped with air brakes. The 
total weight of the car is about 15 tons. The 
electrical equipment of the car consists of two 
No. 34 Steel motors, having a rated output of 
about 50 h. p. each. 

As will be seen the car is graceful in outlin<: 
and being attractively painted presents a neat ap­
pearance on the street. The car, as will be seen, 
carries two trolley poles, one at each end, the 
1 ear one only Leing employed. This gi\·es greater 
ease in handling the pole from the rear platform. 

An Interurban Freight and Express Linc 

miles from Girard is that of Niles. The road is thus divided 
into three nearly equal divisions with a good sized ½enter 
of population at the terminals of each division, and a more 
or less thickly inhabited country alone the line. 

The company uses a special freight car which is 
shown herewith. This car is 33 ft. in length over all, 
and was built by the St. Louis Car Company. It 
is mounted on McGuire adjustable maximum trac­
tion trucks, and is equipped with Westinghouse 
No. 49 motors. The platforms are not separated 
in any way from the car, but the entire space is used 
from end to end, and a small partition, 36 ins. high, 
is placed just back of the brake and controller to pre­
\·ent packages or other articles from int-c:rfering with 
the operation of the brake or controller. A small 
room is partitioned off, which is known as the ice 
box This is 8 ft. long and 5 ft. wide, with a slide 
door. The floor of the ice box is higher next to the 
door; that is, it slopes towards the inside of the car 
which not only takes care of the drainage, but the 
ice piled up in the room tends to lay away from the 
door so as not to interfere with its opening and clos-
ing. The ice box is not intended as a refrigera­

tor, it being left open at the top, and the company carries 
in it not only ice, but beer and other articles. When hand­
ling ice, however, the room is a great convenience. This 
car makes three trips a day from Youngstown to Girard, 
Niles and Warren, and return, carrying packages, freight 
and express matter. The express contract is with the 
American Express Company. The rates charged for each 
package or box averages between five and ten cents for 
each 5 mile division, but special rates are made to large 
shippers or on large quantities. The company does not 
distribute packages or freight matter, except to points 
located immediately on its line. It has delivery stations 
or depots in each city where packages or freight matter 
can be left for shipment over the line or delivery from the 
line. 

The general mana~er of the company has the follow­
ing to say regarding the profit in an interurban freight and 
package service: " As to th~ profits of operating an ex­
press and freight service on an interurban line, I think it 
depends largely upon the conditions of the territory in 
which the line is located ; that is, the natural relationship 
between the towns located on the line. Although we can­
not claim to be doing what might be termed a i:rofitable 
business, as the business on our road is comparati\·ely new, 
yet, we feel that it will grow. \Varren is the county seat 
of Trumbull County , and Youngstown is the county seat 
of Mahoning County, and all the conditions seem to tend 
to considerable business between the cities. As to the 
amount and character of articles carried on our line , the 
character includes every variety, in fact everything that 
people eat, drink and wear. Our principal customers are 

' . 1- ,,,, 

~ ~,,. 
~ ~,, 

The Mahoning Valley Railway Company 
which operates an interurban line between 
Youngstown, 0., and Warreu, Pa., has gone very =~'---=;_-,_,,,,._,'-_:_,.,._··'-:-=--"'---'--"'----"::.'-'• ~"------"= =-=--=--'---"'--''----=:.::...::==:::..:.._:_....a.!~~ 

extensively into the freight and express business, 
and the resultof this experiment will be of great 
interest to street railway managers. The dis­
tance from Youngstown to Warren is about 15 miles and 
there are two other good sized towns along the line. Five 
miles from Youngstown is the town of Girard, and 5 

FRE.IGHT AND E.XPRE.SS CAR-YOUNGSTOWN 

wholesale grocers, meat dealers, brewers, icemen, mer ­
chants and traveling men. We also carry furniture, baby 
carriages and household goods.'' 
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LETTERS AN D HINTS FROM 
PRACTICAL MEN. 

The First Electric Train Ot·der 

NEW YORK, Jan. 12, 1898. 
EDITORS STREET RA ILWAY JOURNAL : 

While engineer of the Burlington & Mt . H olly Trac­
tion Railroad the au thor came into possession of the photo-

ways under the control of th e S tate Bailroad Commission . 
Last year , as usual , the bill was introduced, and, while its 
passage was not secured , it came nearer to becoming a law 
than ever before. Exactly what benefit either the state or 
the individual will derive from placing the roads under 
state control thP. most persistent advocate of the measure 
could not tell. It may be that the supporters of the bill 
anticipate that in some mysterious manner the state may 
be benefited, as has been the case in other states (?) or 
may be they only expect.to increase the list of public offices 

··'·~·--· ··- · ~-- ·· ·without seriously interfering with the 

r 
( 

....:; street roads. 
PE~J;{SYLVA;i; IA Ri\ILRO.\D cmih rw. There are other phases in the rail-

llN,r.:o RALL~OAti~ or JrllW ltR§(V Dl\'lilO\. 

• k ,;,? 
/ 

..,' { rl 

road situation in Georgia, however, 
which are more annoying-, than inter­
f er~nce by the rural legislators. Early 
in 1897 the epidemic of "cheaper rail­
road fares " which has so demoralized 
some sections of the country, reached 
Georgia, and apparently found a firm 
footh old. The first move made by the 
authorities in this direction was in 
A tlanta, the capital city and, in many 
respects , the leading city of the state. 
For purely political purposes the 

R,r-d "
0•0-;;;; •;;:;-:•0'7"~;;; '7'?"';•0;,:;,,.T.''." 0'0" op, Mayor of that flourishing city , in con-

----- _J junction with a " putty" council, 

ORDERS FOR FI RST ELECTRIC T RA IN 

graph taken on June 3, 1895, from which the accom pany­
ing cut is made, and the origin::ils of the t\\'0 fac-s imiles 
shown of train orders , wh ich ate valu able con tribu tions to 
th e historical records of the devel()ptllt ut of el ectr ic ra il-

passed an ordinance compelling the 
various car lines to grant free transfers 
to the different branches of their sys-

tems. T h e ordinance was passed anJ hecame effective 
some time in A ugust, and then trouble began. 

One of the roads accepted the city's mandate and car­
r ied out its provisions to the letter, one road did so par-

ELECTRIC AND STEAM TRAIN AT MT. HOLLY- VI EW TAKEN J UNE 3, 1895 

roading-. It will he noted that they are both dated Jnne 
3, 1895 , and therefore antedate by at least seventeen days 
any train orders for electric trains of which he has 
k nowledge. 

If such be the case the road running from Burlington 
to Mt. Holly in New Jersey is t he forerunner and fore­
most of all electric railroad ing under stea m railroad con-
ditions. FREDERICK VJ. DARLI NGTON-

Street Ra il w ays in Georgia 

ATLA1':TA R ,\ILWAV COM PANY, 
ATLA NTA, Ga., Jan . 8, 1898. 

E DITORS STREET RAILWAY JOUR NAL: 
Up to the adjournment of the legislature the street 

railroad situation here was, to say the least, rather pecu­
liar. Two governmental bo<lies seemed determined to be 
recognized, and while both were objectionable to the rail­
ways , they were,, at the same t ime, rather opposed to each 
other. 

F or several years as regularly as the legislature has 
met, some member of that verdant body has endeavored 
to introduce a bill placing all street and interurban rail-

tiall y, b11t the Consolidated, the largest in the city or 
state, refused absolutely to conform to the law.and through 
the Old Colony Trust Company, trustee under its mort­
gages, obtained an order from the U nited States Court 
prohibiting the city from enforcing the ordinance. Since 
that time the war has heen waged merrily enough, but 
nothing decisive has heen accomplished. 

In the fight the Consolidated Company takes the posi­
t ion that the city has no power or authority to dictate 
to it at all as regards the matter of fares. It claims 
further that the mere matter of obtaining- transfers is not 
the real obj ect in view, but that behind it, ill concealed, the 
city desires the power to regulate and control the charges 
for transvortation . In other words it declares that if the 
city were allowed to enforce this proposed ordinance it 
would be in a position to further disturh the revenues of 
the company whenever it might strike the fancy of the 
municipal officers. 

The position of the Consolidated is strong, and while 
it is fighting alone, every street railroad in the state is vi­
tally interested, for undoubtedly the result either way it 
may be decided, will have a di··ect bearing on every city 
and every railroad in the entire state. 

S. H. BENNETT, Sec. and Treas. 
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Ac c ide nt Bl anks in New Orleans 

CANAL & CLAIBOR NE RAILROAD COMPANY, 
NEW ORLEANS, Dec. 2, 1897. 

EDI'l'ORS STREET RAILWAY JOURNAL: . 
Thinking that perhaps it would be of interest to your 

readers to know the methods employed in the Claim De­
partment of the Canal & Claiborne Railroad Company, of 
N ew Orleans, I enclose you the blank forms used in this 
connection , wh ich are self explanatory. 

I mmedia tely a fter an accident occurs, the conductor 
and motorman are required to report the same orally to 
the fi rst inspector that they pass upon the lines of the 
company. A t the first starter's stat ion they hand in a pen­
cil '' Memorandum Report" (Form I ) , giving the general 

F0RJ\I No. I. 

MEMOR.AN OUM REPORT. 

Date ..... ........................... ...... ............. ....... . .. ."l'ime ............ ...... .. ........................... M 
Car N o ... ....... ............. ....... . .................... Li11e .... ..... .... ... ... ...... ..... .. .......... .. ............ .. . 
Place ............................... .. ....... .... ...... ..... .. .... ................ ........... ............... .. .............. . 
Rem ark s ........ ....... ......... ................. ..... ................. .......... .......... .......... .................... . 
(Sign ed) .......... ............. ... ..... .... ...... ... .... ........... ..... ......... .... ........ N o .. .... ......... ....... . . 

features of the accident. From this information the starter 
is enabled to take such steps in regard to the accident as 
may seem to him advisable. The inspector immediately 
after receiving informa tion and arriving at the place of a 
personal accident , notifies the general offices of the com­
pany together wi th t he company's physician, and the 
hospital service, if this has not previously been done by 
th e conductor. 

Form No. 2 covers the usual report made by motor­
men and conductors in regard t o accidents. This is al­
ways prepared in copying ink by conductors and is signed 
by the motormen , previous to leaving car in station at 
night after turning in the car. 

F0Rlll No. 2 (Fou r Pages) 

(PAGE I) 

ACCIDENT REPORT NO. . . . 

N ew Orlean s ....................... .... 189 ....... .. 
CAN AL & CLAIBORNE RAIL ROAD COMP ANY. 

G ENTLEME N: 
W ~ report the following a ccident, which took place in connection wi th ou r 

car this d ay : 
······································· ·····:······························· ·· ········ ······ ·· ···· ·· ······················ ··· ·· ·· 

We certify that the above is a true statement of the occurrence, 

········ ·· ··c~;;-a·~~t~~-B;ag~··N~:~:::::::::...... ··· ······M·~t;;;~·~~·1;~·a·g~··N~::::::·.:::::::: 
(PAGE 3) 

WITNESSES 

~~~ .. !i~;~~-·.~~·:::::::::::·:·:·::::·::::::·:·:::::::::::::~~~:::::::::::·:::::::::::·::·:·::·:::::::::::~t~~:~~:,:~~~:~~~~ 
(Spaces for nam es and a dd resses o f ten other w itnesses follo w .) 

(PAGE 4) 

I NSTRUCTIONS 

Conductors of the Canal & Claiborne Railroad Company w ill report any a c­
cident to any c.ar or vehicle.belonging to the Company, or any oth er Compan y 
or p~rson, which occurs WJthin fifte1:n paces, or steps, of th e track s or cars be­
longmg to the Canal & Claiborne Railroad Company, no matter how triv ia l . 

'rhe most important duty of e moloy es in case of accidents is secur ing the 
nam~s and addresses of the Jarges t .number of witnesses poss ible. For th is 
reason the m otorman will ,to on the sid e walk with the conductor a n d do every­
thing in. hi s poVl:'er to obtain th e names an d addresses of the most intelligent 
and reltable witnesses he ma y se e. In case of a serious perso nal accident 
when persons who saw the accide nt will not g ive their names Co nductor wi ll 
a liow the ~otorman .to take the car bac.k t o the station ~lone , ~ hile Conducto; 
w ill sta y with the witness and follow h1m until he ob tai n s h is accu ra te name 
and a ddress . In taking the a ddresses of witnesses conductors w ill find ou t be­
tween what street~, and also th e num ber of residence. 

Employes must not, under any conditions , tell anyone who th ei r w it-

nesses are In case of accident, or make ai;ay statement with reference to the 
accident, except to an Official of the Company. 

Conductors and Motormen must co-operate in every way possible. 
Acciden t Reports must be fi lled out in ink and handed in before the Con­

ductor and Motorman leave the station after turnin g in car. 
nemora ndu m Reports must be made out immediately after the accident 

and left at the first station pa ssed. ' 

Street Street 

Employes a ft er haviug a n accident must mention the same orally to the 
first Inspector t hat they may pass on the lines of the Company. 

Con ductors will fi ll in the diRgram above, showing the exact location of car 
or cars, vehicl e o r persons connected with the accident, naming the streets and 
c ross s treets. 

The first page of this report covers every possible 
point of information which may be desirable in connection 
with almost any accident. The second page gives suffi­
cient space for a very detailed description of the accident 
so far as it can be given by the motorman and conducto~ 
in charge of the car. The third page contains spaces for 
eleven different witnesses, it being the policy the company 
to obtain the largest number of witnesses possible in- any 
accident case, since through a large number of witnesses 
and the most reliable witnesses that can be obtained the 
company has its only protection from blackmail instit

1

uted 
by vultu re-like lawyers who surround th e accident cases 
of railroad companies. On this blank, it will be noted, is a 
diagram showing the streets and cross streets. In this 
t he conductor traces the location of the tracks and the 
position of the car or vehicle, with all measurements. 
!'>--s this diagram ~s made a t the time of the accident, it puts 
m the most rehable and concrete form the best infor­
mation that can be obtained in connection with the acci­
dent . Of course, in a r eport of this kind it can hardly be 
expected that the conductors will make a finished drawing 
or anything approaching to it ; however it serves to give 
convincing information to a jury, since the conductor and 
motorman are always able to swear that the circumstances 
as shown ~n the drawing were the exact conditions, and 
tha t the diagram was prepared at the time of the acci­
d~nt. The instructions included on this page are suffi­
ciently self explanatory. 

FORM N o. 3. (Four pages) 
(PAGE I .) 

CA NAL&. CLAIBORNE RAILROAD conPANY. 

Ins pector's Report No ........ ......... .. 

MR. Jos. H. DEGRANGE, President, NEW ORLEANS ....... ............................. JS9 .• 

DEAR SIR.-
I cer tify that I have e xami ned into the following- a ccident 

f {lf ]ff :;tt·; i )i}//f !j~=: / ,; 
N~·~~··~·;;a ·~a·a·;~;i~-~r"j;~;~~-~· ·i;;i·~·;~;t:::::::: ::: ·:.-.-::·:::::::. :: ::.·::·: ::::::: .:: :::::. :::::: :::::: ::: :: : 
c~i~~:::;:: :::::: ::::::...:g~ ::: ::: ::: :::::a~·~~ j;~i·i~·~·::::::::::.·:::.·:.·:.·:: .. :.:::::::::::: ::. :·::.: ·::::· :::::: ::: :::::: 
Was mJured person removed from place of accident, and if so where? ................ . 

P:h;·~;~i;;;;·;.;"c;i.ifi~c(i~i~~·~;.;ct·p·i~~~i·"ii~~.::::: ::: ::::::::::::::·Pi~~~::::::.::::::.:::.::::·.:·:·:::::. 
Circu_mstanc~s of IDJUred person (we a lt hy, medium. poor ? ) .................. .............. .. 
Ma rned or single? ...... .......................... W h o is dependent on person for support ? 
......................... ......... .... ......................................... ........ ....................... ................ 

N ;;~~ .. ;;~a· ;;a·a;~~~· -::x · ~;;; ~~· ~"i ~~ hi~i~: :::::: ::: . : :: : ··. :·:.: :·.::::: ·::::::::::: ·:::::. :::.:·:::. ·: : .. :·:::·: :; 
Fi ;~i· ·i;~~~a. ;;r- ;;~~ia ~;.;·i: ·~ i ·:.: ·:.: ·.:: ·.:: ·:.:·:.:·::::::: :: M:. ·1h~·~;;"g";;::::. ·:. :·::. ·. :: . : : ·. :: ·.:: ·.::·:.: ·:: .. : :: : : : ·:. ·. 



STREET RAILWAY JOURNAL. (VOL. XIV. No. 2 . 

Below is a diagram showing exact location of car or 
vehicle or person, connected with accideut , with reference 
to tracks, street and cross streets: 

Form No. 3 is prepared by the inspectors and assistant 
claim agent , who in terview all w itnesses and prepare all 
final information in this department in connection with 
the accident. T he headings that a re shown on the first 
page of this form are inteuded to sufficiently cover all 
desired iuformation which would be of any service to the 
company, in defending a claim insti t u ted by injured par­
ties. O n the second page of this form a blank page is 
left for a careful , detailed drawing sh owing, as is stated on 
t he page, the location of car or veh icle or person connected 
with the accident, wi th reference to tracks, street and 

Repoir' S hop. 

A Poor Piece. of Engineering 

STEELTON, PA., Jan. Ir , 1898. 
E DITORS STREET RAILWAY JOUR NAL: 

Referring to letter in the January number, entitled 
"A P oor Piece of Engineering," the danger which a 
" facing switch" involves is rarely appreciated until atten­
tion is called to it by some such accident as that related 
by J. F. H. If this had been a left hand crossover, the 
accident might easily have been attended by loss of life, as 
has been the case in at least one case of which l have 
knowledge. 

While the plan which J. F. H. proposes does away 
with the facing switch, it is still far from a convenient one 
to operate. To enter house from the main track farthest 
from house, requires three reversals of the movement of 

DIAGRAM SHOWI NG LOCATION 
OF INJURI ES 

PRO PER AR RANGEMEN T OF CAR HOUSE ENTRANCE CURVES 

cross streets. This drawing is made up from the preliminary 
d rawing prepared by the conductor ( Form No. 2) , and 
also from additional information \Vhich is obtained from 
witnesses by the inspector after thoroughly look ing up t he 
case. 

Form N o . ..J., we believe, is entirely original with the 
Canal & Claiborne Railroad Company, and was suggested 
b y the company's physician, Dr. Jos. T. DeGrange. T he 
various beadings on the first page are intended to cover 
all informatiou which would he useful in defeuding an 
accident case, looking at it from the physician's stand­
point. The second page contains two cuts (see above); 
these blank s are made up in detail and are mean t to be 
analogous to the statements in Form No. 2 and Form No. 
3, only from a physician's standpoint of considerat ion. 

FORM No. 4. (Four pages.) 
(PAGE I). 

CANAL & C I,AIBORNE; RA II,ROAD COMPAN Y. 
Physician 's Accident Repor t No ..... ... . ........ . 

N ame of person injured . .... ................. ... ..... ........ .. . ...... . , .... .......... .. ........ .............. . 
Address of person injured .................................................................. .................. . 
Color .. .. ....................... . ..... . Age ........................ Occupation .................................. . 

~~~~i;:11 c~~1i~i;: ~~l t i~:d~v~~~i.ci"e~·1::::: :::::::::::: ::: ::::::: ::: ::::: :::::: :::::::::::: :·: ::: ::: :::: :: 
Date o! accident .... .. ................. .......... .................. ...... Time .............................. M. 
Place of accident. .... ................... .. ........ ............................. ... ............. ................. ... . 
Date of physician's first examinatio n ................................... Time .... ..... ........... . M. 
P lace of first examination ......... .... ....... ................ .............. .. .. ...... .... ..... ........... .. . . 
Number of calls afte r firs t e xamination ..... ......................... ... ..... ... ..... .... . .... ...... . 
Car No .............................. .. ........ L in e ............ .............. ............. .......... ..... . ...... . . .. .. . 
Conductor .... ..... ...... .. . ...... ... ......................... ............. Badge No ..................... ..... .... . 
Motor man ....................... , ... .... ........................ .......... Badge No .................... ..... .... . 

(Second page contains diagra m s of h uman body given above, third a nd 
fourth pages space for a full report by the physician). 

Immediately after an accident , the physician examines 
the injured person,and notes carefully all points of injury. 
These are located exact ly u pon the figures as mentioned 
so that at any future time if a claim is brough t against th e 
company for injuries, this report , which was made on the 
day of the accident, may be passed to a jury to show the 
exact location of injuries, thus refuting any false claims 
that may be made for injuries other than those actually 
sustained. Pages three a nd four are left blank for the 
p hysician's complete descriptiou of any points otherwise 
not covered in the report. 

All of these reports are prin ted and written in copy­
ing ink, and the copy book kept in the offices of the com­
p any, while a ll of the original data are tu rned over to the 
a ttorneys of the company, and filed in special files pre­
p ared for these cases. 

G. H. DAVIS , Gen Man . . 

t he. car. F rom the nearer main track requires two reversals. 
I n the plan shown herewith , all facing switches are also 
elim inated, and only one reversal is required to reach the 
house from the farther track , and two from the nearer. 

CHAS. A. ALDEN. ----•------
Ingenious " Booster" Connections 

PHILA DELPHIA, PA., Jan. 5, 1898. 
EDITORS S TREET RA ILWAY JOUR NAL : 

' ' Making the most of things, ' ' is the street railway 
man's watch word now-a-days , and the man who really can 
make the most of things generally comes out pretty near 
the top. In a power house not long since, I found a 
very ingenious arrangement of the generators, whereby 
one, or three, might be used as the very fluctuating travel 
demands. 

In the drawing, the line is shown, the several divisions 
being designated as follows : a and b, 

I, branches; c, main line, and d an extension 
of the main line 3 miles long and beginning 

/Irle n oj about 5 miles from the main power station in 
tJ -g- 1r which were three units;./, a modern direct 

connected generator runnino- at 90 r. p. m. 
Jk·~, h 

. c and having an output of 1300 or 1400 amps. 
The smaller generators, g and h, were of 
the type of five or six years ago. At e, an­

d [I] other station was located which could start 
one of the older generators at will. 

This company operates about 160 cars, and has a sea· 
side resort at the end, d, and travel varies from a full load 
for all the units, to a small load for generator,.,r. In the 
main power station, connections are such that the three 
generators can all be operated in multiple, or as travel de­
mands, the liue, b, can be put on unit g, and the main 
line and branch, a , operate from .f and e. By another com­
bination, the generator, h, can be connected up as a 
' ' booster,'' and the main line , clear to and including d, 'llay 
be operated from unit _/, and the booster, h, without the use 
of the generator at e. 

The connection of the generator, h, is through the 
switch, i (shown in detail), and when the lever, i, is thrown 
in contact withj, the generator is running in multiple with 
the others , but when the lever is thrown to k, the connec-
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tions a re such that the machiue becomes a '' booster,'' and 
works in that capacity with whatever feeders may be con­
nected with it. The switch connections are such that 
e ither of the branches can be ''boosted'' or isolated to a 
single genera tor at will. JAMES F. AusTIN. 

Headlight Contacts 

NEW YORK, Jan. 15, 1898. 
EDITORS STREET RAILWAY JOURNAL: 

Some of the electric headlights used on trolley cars 
take curreut through a pair of brass contacts placed one on 

either side of a hardwood plug which 
· supports the lamp when it is in posi-

t ion in fron t of the car. One of these 

0 

• • C 

@ reflPctors is shown by the drawing, and 
current is taken through the oval 
brass contact shown at a, in the engrav­
ing; the other contact is on the oppo­
site side of the wooden plug. 

-~ @ 

- @ @ 
I have found that the connections 

111 

' 
are bettered by using a large plate, as 

shown at b. The wires lead down through holes in the 
wooden plug , and care must be taken not to cut them 
while cutting away the wood to receive the larger plate, 
which is shown in detail at c, the screws iu each corner 
being coun tersu nk enough to surPly prevent them from 
ever touching the spring contacts in the lamp holder. 

F. H. 
----H•►----

Fire fr om Using Old W ire 

OMAHA, Neb., Jau. 12, 1898. 
EDITORS STREET R AILWAY JOURNAL: 

A case of fire from the use of second-hand wire has 
just been brought to my notice, aud the manuer of the oc­
currence is so likely to happeu in any power house, that 
a ll electric workers should know of it. The situatiou was 

abou t as shown iu the drawing herewith. 

r 
T he car sheds were lighted by lamps 

: ~ p1aced fi ve in ser ies, in t he manner usual 
~ to railway lamps, and each lamp was 

d ropped down on a post as shown at d, 
in the illustration. A fuse box ,vas lo­
cated at b, and the usual switch at c, for 
use when the lamp d, had to be renewed 
or when fo r any reason it was necessary 

t o cut out the series of lamps without going to the regular 
controlling switch. 

The trouble occurred at a, and the post was set on fire 
a t that point, supposedly by an arc which formed between 
the ends of the wires which were found to be broken a t 
this point. In the investigation it was found that the 
w ires used for putting up these lamps had been used be­
fore for some temporary purpose, and it is supposed that 
:at the point of bending around the small insulator , shown 
-in detail at e, the wire had become so strained that it gave 
w ay soon after it was put on the post , aud , being held 
,only by the insulation , an arc was form ed as the wire 
got jarred enough to separate the ends to arcing distance. 
A good deal of care should be taken, when using second­
b and material, to make sure that it will not fai l in some 
m anner that may increase the fi re r isk, or damage the 
b usiness of the company by causing awk ward delay on the 
:l ines. R. M. P.b.TERSEN. ----•··•----

Some Points on Poor Car Cons truc tion 

CHICAGO, Jan . 3, 1898. 
E DITORS STREET RAI!.,WA Y JOURNAL: 

\Vhen passing a car if you see that a mor tise is too 
w ide for the post so that the tenou does not ent irely fill 
'it , it is safe to conclude th at the work is poor. Some 
b uilders will say that such a thing is impossible, that no 
,one does such poor work or at least ''it is never done in 
,our sh ops." There are a few sh ops where it is uot done, 
b ut there are five or six shops in the country where one may 

stick a strip from a visiting card into the mortise along­
side almost any of the posts. Neither good glue joints nor 
careful workmanship in finishing a car will make up for 
such a slighting of work in the car framing. 

In putting in wood screws the hammer is often used 
instead of the screwdriver. This appears a trifling mat­
ter, but a screw driven with a hammer has a small hold 
on the wood, in many cases not more than that of a wire 
nail. As the strength and durability of the car depend 
on the care with which the joints are made, it is clear that 
the use of the hammer instead of the screwdriver is a great 
det riment to the durability of the car. 

I t is said that from the nature of the case, the modern 
motor car cannot last as long as the old horse car. Man­
agers are to some extent accepting this as truth and are 
arguing that workmanship will have little to do with their 
durabi lity. Cars are supposed by this class of managers 
to last for a short time only under any circumstances. 

Poor cars, poor tracks and the general ignorance of 
all builders in regard to what was needed in motor cars 
have been the causes which have produced such ideas. 
With more experience it has been found that the rapid 
destruct ion of a motor car is not a necessity. 

A hard riding truck will do much toward shaking a 
car to pieces, and so will a bad track. With good work­
manship, however, a car of the modern types will show a 
long life even in motor service, while a car in which the 
framing has beeu carelessly put together will not, and can­
not, in the nature of things, endure more than eighteen 
months without showing signs of punishment. A car of 
this kind will be in a bad way structurally before the paint 
and varnish show much need of retouchmg. 

Splices in the rails and plates are inexcusably bad 
workmanship, and the impossibility of keeping water away 
from these joints is among the objections to them. The 
common experience of all car builders is that the joints 
open under the influence of strain and wet. Roofs are not 
usually kept in such good repair as to exclude water at 
all times from the plate while the rails and other long 
sticks are exposed more or less to water. Against this 
there is only the protection of paint in some cases, and 
varnish usually. Neither the one nor the other are water­
proof. Only a little dampness is needed to start a glued 
joint and the stick after a few wettings is practically in 
two pieces. 

Loose mortises, hammer driven screws, aud spliced 
rails and plates are among the principal points of poor 
construction which send a car to the scrap heap with 
great rapidity. Green lumber also is among these and is 
one of the things that all car builders claim they never 
use. Probably no green timber ever goes into a car 
as such. But there is such a thing as seasoning wood so 
rapidly that its strength is but a small fraction of what it 
should be. Steam boxes highly heated will take the 
moisture from a stick of timber or a plank in a surpris­
ingly short t ime , and with the moisture they remove the 
strength very effectually. Steam dry houses are very 
useful. They are, in fact, indispensable. They are, 
h owever, most useful in finishing the air seasoning, which 
sh ould take several years. I have not found so much 
t rouble with the actual greenness of the stock used in 
cheap cars as might have been expected. It was always 
dry, but its strength was often a minus quantity. Quickly 
seasoned stock is just as dry to all tests as the best lumber 
in the world, but there its virtue ends. 

R. 1\1. JOHNSON. 

The True Cost of ~lotive Power 

KI NETIC PO\VER COMPANY, 
NEW YORK , Jan. 25, 1898. 

EDITORS STREET RAILWAY JOURNAL. 
In your November, 1897, issue , you published the 

" Report of the Committee of a Standard System of Ac­
counts ," covering a very exhaustive treatment of the clas­
sification of electric railway accounts , etc. I wish to sug-
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gest that a different classification of items of maintenance 
cost woula be better. For instance, as there are other sys­
tems of motive power , it would be decidedly prefer::1ble to 
a rrange these maintenance cost items, which consti tute 
motive power cost, in an independent classification for the 
purpose of comparison with other power systems. If there 
were no other power systems, perhaps this would be un­
necessary, for in that case, the investor, who knows what 
he invested , finds it perhaps sufficiently interesting to 
k now how much h e gets out of the investment . 

In the Committee Report referred to for illustration 
in class " A," on page 77z, repairs and renewals of track 
a nd roadway and electric track construction, buildings and 
improvements are all classed together, while it would seem 
t hat certainly a part goes to permanent improvement of 
property and some to motive power. In cla3s '· B " r e­
pairs and renewals of steam plant, electric plant and 
"cars," among other things are massed together, and 
most of this class "B" obviously relates to motive power, 
but the repairs and renewals of '' cars '' relates to general 
operating expenses and not to motive power. Following 
out this idea there are numerous inconsistencies but time 
and space now forbid. 

I maintain that, strictly speaking, the motive power 
cost of a railway system contemplates every item of cost of 
every element going to the development, transmission and 
maintenance of the particular power at the place of use or 
a pplica tion, namely, at the motor car wh~el. 

From the last Railroad Commissioners' Report of Mas­
sachusetts the following motive power items are taken, for 
the \Vest E nd Street Railway Co. : Repairs of electric line 
construction, $201. 171.78; repairs oi eleC'trical equipment 
of cars, $ 184,43z.48, renewal of horses, $17,877; harness, 
shoeing, veterinary, etc., $ 16,718.50; provender, $36, -
608.8z; cost of electric motive power at power h ouse, 
$ 715,762 .z8. Total , $1,1 7z,570.86. Total car mileage 
d uring the year, 25,841,907. Motive power cost as per 
above figures per car mile, 4. 58 cents. 

From the New York Railroad Commissioners' Report 
a re taken the following motive power items of the Brook­
l yn H eights Railway Company, for year ending June 30, 
1896: Operation at power h ouse, $94,848.19; fuel, $86,-
951.98 ; trucking, $ 7,rn6.38; hired power , $3,3r3.44 ; re­
pairs of overhead construction $39, 543.8 r ; repairs of elec­
t rical equipment of cars, $ c76,698.4+; repairs of steam 
plant, $23,941.09; repairs of electrical plant, $3 ,317,79. 
Total, $ +35 , 7z 1, 1z. Total passenger car mileage, z 1 ,-
500, 7 45. Motive power cost per car mile as per above 
figures js a fraction over 2 cents. 

It is obviously certain that there are many items of 
t rue motive power cost omitted from the above sh owing of 
both roads. It is equally certain that were a ll the ele­
ments of cost included, the real motive power cost for each 
would be upwards of 6 cents per car mile. 

From the same New York Report, I find the follow­
ing items of motive power cost of the Manhattan '' L '' 
Railroad, for the year ending June 30, 1896: repairs and 
renewals of locomotives, $24+,993.68; repairs and renewals 
of shop machinery and tools , $9.372.76 ; stationery and 
printing, $ 1,897.71; other expenses, $ 77,07+.08; fuel for 
locomotives, $8 z5.+90. 26 ; wa ter supply for locomotives, 
$86,508.03; oil , tallow and waste for locomotives, $z+, 197.-
89; other supplies for locomotives, $ 2,80--1-.85 ; total, $1,-
272 ,339.26; passenger train miles during the year, 9,-
827, 702. Most trains consist of one locomotive and either 
four or five cars. Assuming each train to consist of four 
cars and locomotive, weighing, without passengers, as fol­
lows: each car 15 tons multiplied by 4 equals 60 tons; add­
ing weight of locomotive, 20 tons; total, 80 tons weight of 
train without passengers. 

Mot ive power cost of each train mile as above in 
round numbers is 13 cents, and each car (averaging over 
16 tons ) mile 2l cents. 

Evidently there are wrongly included items in the 
Manhattan case and that the converse is true respecting 
each of the above electric roads. 

\Vith horse roads it was the practice, and rightly, to 

include veterinary, blacksmithing, hospital service and de­
preciation of horses as well as labor at stable, provender, 
water, etc. If depreciation and interest upon added cost of 
electrically equipped roads are properly figured into the 
motive power cost, the excessive cost of operating electric 
roads wi ll be still further shown. 

It should be remembered that the cars of the Manhat­
tan are much heavier than the electric, and that Manhattan 
transit speed greatl y exceeds the electri~, which means 
greater draught upon power. ARTHUR P. DoDGE. 

A Trolley Pole Rope l{ink 

The accompanying sketch shows an ingenious way of 
making the loop on the end of the trolley pole rope for 
holding the trolley pole. The rope is usually attached to 
the pole by an ordinary knot, but the latter often becomes 
jammed, and to loosen it often takes tim~. As will be 

DEVICE FOR LOOPING TROLLEY ROPE 

seen, the device consists of a brass sleeve with a screw· de­
vice for holding the end of the rope. The free end of the 
rope then slips easily through a second hole in the sleeve, 
s,) that it can be drawn up tight. The device is an inven­
tion of John \Vright , of the company's car shop force at 
Glenwood. 

Street Railway Accidents* 

Bv HENRV A. ROBINSO N" 

Accidents on street surface railroads. with their _accompanytng 
expense, a re a nightmare to the practical operating railroad man. 
To the sensitive president, who is keen and alert to obtain the best 
workings of his system, it stands in the light of an ttnspoken criti­
cism of bis theory and efforts. To the treasurer, careful of the con­
tents of his strong box, the payment of the adjusted claims day after 
day, seems simply short of a larceny from his person. The general 
superintendent meantime tries to conceal his disgust at the futility 
of his efforts to carry out in a practical, workable form. the theory 
which his president has advanced for his guidance. Whatever joy 
may arise out of the circumstances seems to be reserved for the 
la wyer for the injured party and his chief medical adviser. 

Complain as we may of the great increase of accidents on street 
surface railroads during the past few years, and their continuance at 
the present time, we must concede that they are necessary evils of 
the situation developed by mechanical traction, but must at the 
same time, endeavor as best we may to repress and diminish them. 
There may possihly be something to be thankful for in the compari­
son between the losses sustained by our larger steam railroads with 
those of the steam roads, as the case is plainly in favor of the city 
lines. The late accident at the crossing of the Pennsylvania Rail­
road and the Philadelphia & Reading Railroad in southern New 
Jersey, known a~ the Atlantic City disaster. resulted i? payments to 
t he injured of $800,000,'.while the largest _sum to be ~aid by the Met­
ropolitan Company for the result of accident to a smgle person, or 
any number of persons in a single disaster has not exceeded $r5,ooo. 

The great ex tent to which the accident business has grown dur­
ing several years under the active operations of that class of law­
yors known as the" Ambulance Bar," is evidenced by the report of 
the West End R1ilroad of Boston, which, by its Annual Reports, 
spent in each of the years 1896 and 1897, $325,000 in efforts to satisfy 
the demands of the injured. 

The numerous suits which are instituted against the company 
are la rgely the work of the lawyer who devotes himself to the study 
of this class of business, and has become a specialist in his line. To 
his activity and hustling capacities is due the expenditure of at least 
one-half the amouut paid annually on the accident account. As an 
evidence of the ingenuity of this class of persons, an instance took 
place within the confines of the city of Brooklyn, where, within o~e 
hour an a half after the person was thrown from a car, a law suit 
was started against the company. An investigation of the case 
demonstrated that while the injured person was lying upon the 
floor of the drug store, being attended by the druggist's clerk, the 
druggist himself was at the telephone advising a doctor and a lawyer 
of the facts of the case. The united and active efforts started a law 
suit within the time above mentioned. 

* Abstract of paper read before Metropolitan Street Railway Employes• 
Association of New York. 
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To make a proper presentation of a subject, a writer ordinarily 
has recourse to the literature gathered by earlier writers on the sub­
ject, but the rule fails when applied to the subject of accidents, and 
I am obliged to resort to a simple statement of the causes of and sit­
uations uuder which the street car accidents arist>. To be sure, you 
will find many a paper by learned rai lroad offic ials on the best 
method of i,etlling accident cases, but you will search indefinitely 
for a practical treatise on how to prevent them. Perhaps this lack 
,of written authority on the part of officials comes from a wish to 
-cover up undei,irable details, which a re refl ections on the service, or 
from a desire to conceal a financia l loss. In my opinion , h owever, 
t he condition arises chiefly from the g reat difficul·y of knowing how 
to deal with the many and varie<l conditions tha t surround particular 
cases, which in many cases paralyze the operator and leave him in a 
state of ignorance and t!oubt. 

Prior to 1893, the intelligent minds which manage the practical 
.affairs of our company saw that with the introduction of mechanical 
t raction there would be a great increase in the number of accidents 
which would occur on the new Imes of travel. The congested char­
acter of Broad way, the narrowness of Lexington A venue and Fifty­
t hird Street were the strongest indications that undesirable results 
were sure to follow, particularly as the speed of cars was increased 
to give the public a semblance of rapid transit. The accident work 
then, and for many years prior, had been handled by the superin­
tendents of the various individual roads, with the assistance of the 
road inspectors. This \\as a system well enough in its way for 
a few i,catlered Chses, but wholly inapplicable to the work of a 
large system. A new plan was tornmlated, and its products are 
the Claim and Investigating Departments of the present day, as well 
.as a systematized L , gal Department under which the court work is 
carried on. A short synopsis of the work these departments are ex­
pected to perform may not be uninteresting. 

I. Investigating Deparl111e11t.-Under our system, the men, as 
you know , are expected to report at ouce to the accident clerks of 
their respective divisions, wh o take their statements and the names 
.of such witnesses as the conductor has been able to obtain. These 
reports are i,~nt t~ the head office and distributed i~telligently 
.among those 1nvesugators best fitted to look up the particular case. 
While the witnesses' statements are being taken, the medical exam­
ination of the injured party 1s h eld, and the results of both injuries 
.are turned over to the Claim Depdrlment. 

II. Ctaim Department.-The latter department, when properly 
e quipped with informatiou, is now in a situation to deal intelligently 
with the injured party or his la wyer. Of course, the first demand 
from a person who has received an injury is, so far as its size is con­
.cerned, a wholesale strike. The patient is d ecorated or surrounded 
with all the necessaries of the sick room and the requirements of a 
cripple. He calls on you :,vit~ a hand or foot don~ up in anci~nt 
cloths which are dipped 111 ltmments and smell hke a travelmg 
hospital; he ~ears an o~d sh?e with a piece cut out for ~omfort, 
while his hmpmg trame ts assisted ?Y a ca_ne or crutch. H~s. tale of 
woe is punctuated by groans of pam, which seems to be visible on 
-every lmeament of his countenance. Investigatons of many of these 
-cases show that the crutch and painful expression are both laid aside 
when the patient leaves the Cable Bui lding, while the money de­
mand diminishes extraordinarily as the time of settlement is ex­
tended from week to week. 

An investigation of our accident claims for July, August, Sep­
tember and October, 1897, discloses the following percentages of 
the total accidents chargeable to each line. 

Broadway cable . . . . . 
Columbus Avenue cable .. 
Lexington Avenue cable .. 
Lenox Avenue electric ... 

Horse Lmes. 
Belt Line ... 
Green Line .. 
Stxth Avenue . 
Twenty-third Street . 
Avenue C ..... . 
Fourth Avenue .. 
Eighth A venue . . . . . 
Seventh Avenue ... .. 
Metropolitan Crosstown . 
Thirty-fourth Street . . . 
Chambers Street . . . . . . 
Fulton Street. . . . . . . . 

. 2 1 P.~r c:~ t. 
17 
17 
8 " 

7 
4 
4 
3 
3 
3 
3 
2 
2 
I 

I 

Of the total number of accidents on the Broadway, Lenox Ave­
nue and Belt L111e Divisions one-fourth occurred on open cars, on 
the Lexington Avenue Di vision, one-third, and on the Columbus 
A venue Division one-sixteenth. 

MOVING CAR CASES 

As to those cases which we designate as moving car cases, the 
claims are about equally divided between mistak en efforts of passen­
gers to get on the car while in motion, or to alight from it before it 
has come to a standstill. I regret to say that most of the cases of 
personal injuries while getting on cars, take place at the various ter­
minal potnts or transfer stations whiclt do the largest amount of 
business. With the rush and hurry of numerous passengers push­
ing a nd crowding each other, I have no doubt that a la rge number 
of cases are due to their own carelessness. It is very difficult, on the 
crowded divisions, al transfer points, to determine whether all the 
passengers are safely on the car floor or platform. Numerous pas­
.sengers frequently appear from behind the rear platform and get 011 

the step in time to he thrown off just as the car gets in motion. It 
would seem from a fair co11siderat10n of a number of the cases that 
such accidents are not the conductors' fault although when 
submitted to the consi<leration of juror, the conductors are uni­
formly found to be to blame. 

The large number of claims presented by ladies are claimed by 
them to have occurred by reason of the starting of cars before they 
have safely reached the ground. I regret to be obliged to say that per­
sonal experience and the testimony of a large number of disinterested 
people demonstrate the fact tha t the efforts of the passengers to reach 
the ground are too frequently discounted by the conductor, and the 
traveler thrown in the street through bis efforts. I cannot too firmly 
impress upou you the necessity ot giving passengers ample time to 
leave the car and secure a firm foothold before the starting signal is 
giveu. It is fortunate for the company that the injuries which 
passengers sustain are rarely serious, although there are numerous 
cases of grave injury where the passenger has become disabled for 
life through the conductor 's carelessuess. Many of these cases 
a rise from t he fact that the signal is given while the conductor is in 
the car and in a position wh~re he is unable to see the step. 

THE EI,EVATED PILI,A R CASES ON NINTH AND COLUMBUS AVENUES 

The company is exposed to a l:irge number of cases by persons 
who receive injuries from coming in contact with elevated pillars. 
The coU1ts ha\'e fortunately held that the Ninth Avenue Company, 
having laid its tracks in the street before the elevated road was built, 
was not responsible to passengers who received injuries from con­
tact with these pillars while changing seats in open cars. The class 
of cases, however, which arise from a too sudden starting of the car 
where the rear platform is near an elevated pillar, and as a result of 
which, the passenger is thrown against it, are of an entirely d iffer­
ent character. The company is fairly censurable for failure to allow 
passengers sufficient time to get inside the car body, and must nec­
essarily be responsible for the mistake of a too speedy starting. 
There is also a class of cases where passengers have been brushed off 
the cars by wagons standing along the street, and in such cases the 
company bas been exonerated from blame, as the courts have held 
that passengers should not take passage under such circumstances. 

CROSSING STREET ACCIDENTS 

This is a very serious class of accidents, with which the Law 
Department has great di fficulty in dealing. The rights of the foot 
passenger and the railroad company at street crossings are equal; 
that is to say, the company bas no superior right over a foot passen­
ger. The conditions in the middle of the block between street 
crossings are somewhat different, but the accidents occurring by 
reason of people being struck between the streets are so infrequent 
as lo elimmate the question from consideration. I regret to say 
that the courts of this state are not consistent in their decisions as 
to the rights of foot passengers at street crossings. They formerly 
held that a foot passenger must look up and down the street and use 
such ca re as the circumstances required to avoid contact with a car. 
They have departed from this theory to such an extent, that the fol­
lowing ridiculous situation is frequently presented: an elderly lady 
will swear that she left the east sidewalk of Lexington Avenue, and 
before stepping from the sidewalk she looked both ways, up and 
down Lexington A venue and could not see any car within two or 
three blocks ; she starts from the sidewalk and takes three steps 
forward when she is immediately knocked down by a cable car, 
the gripman of which, she, of course, says, has failed to ring 
his bell. The courts have submitted this question to the jury, to 
say whether the foot passenger was properly careful under the cir­
cumstances or not, and their action in the minds of many people, 
although legal, is not common sense. The proper legal rule or 
guidance for gripmen would seem to be that they must ring their 
bell before approaching street crossings and slow down their 
car. Even under such circumstances, the jury may be allowed 
to say whether they should not -have done something else, but no 
other general rule of conduct can be laid down. 

Under the head of crossing cases I wish to call the attention of 
both conductors and gripmen to the large number of cases which 
occur at the rear end of cars. Passengers alighting from cars on the 
right hand side pass quickly around the end of the car and are 
promptly struck by a car coming in the opposite direction. If the 
bell of the moving car is ringing and the speed somewhat dimin­
ished, the courts have held consistently that the company is not 
liable for the accident. To escape from this result the injured party 
under the guidance of his counsel always swears that the moving 
car was running at a high rate of speed, and the bell not ringing, and 
this situation presented by him carries the case to the jury for their 
con<;ideration. The injuries arising under the se circumstances are, 
as a rule, severe, resulting in broken legs or arms, fractures of ribs, 
dislocations of hips and other serious results. Permit me therefore 
again to impress upon you the necessity for the great care in situa­
tions of this kind, and ask your assistance in minimizing as far as 
possible the und_esirable results which follow. 

Under this title ( crossing cases) I must call your attention for a 
moment to persons who cross hastily in front of one car and find 
their progress cut off by cars coming in the other direction. When in 
is this position, they are frequently hit by the stanchions, or by the 
handles of one of the cars, and are tossed against and under the 
second bar in such manner as to require a very sudden stop to save 
them. In the case of Davenport vs. R.R. Co. (106 N. Y., p. 9) it was 
there held as a matter of law that a person knowing the dangers of 
this position between cars passing in opposite directions, in assum-
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ing it took the risk of the situation, and the company was not liable 
for the injuries which he sustained. 

However, this rule favorable to the railroad has been somewhat 
departed from in the later cases, and the tendency of the courts 
now seems to be to allow a jury to say as a question of fact whether 
the person is or is not negligent in running over in front of an ap­
proaching car into the dead track between cars. With this legal 
situation to confront the grip or motorman, the only course to per­
sue s_e~ms ~o be to bring the car to a standstill, if possible, before 
the citizen 1s reached or at least make proper efforts to slow down. 

This rule, though beneficial to the public, can scarcely be ob­
served in the cases of those Broadway policemen who habitually 
stand between passing cars, and at the same time get the traffic 
along the road in "Rapid Transit Style." 

WAGON ACCIDENTS 

Substantially the same legal doctrines apply to the drivers of 
wagons as are applicable to passengers crossing at the crosswalks. 
When a wagon and a car are approaching each other at right angles, 
the rights of the driver of the wagon are equal with those of the 
railroad company. In the wider streets of the city there would 
seem to be but little excuse for right angle collisions between cars 
and vehicles, while upon those narrow streets like Lexington Avenue 
where the wagon!> frequently drive from the side streets at great speed 
a fair consideration of the hundreds of cases would seem to me to 
exempt the gripman from liability. Under this category, allow me 
to call the particular attention of the drivers and gripmen of cars 
operated under elevated roads, to the dangers of the situation. I 
regret to say that a great burden is thrown upon the company by 
reason of the many serious accidents which have been occasioned 
by cars running into wagons and jamming them against the elevated 
pillars. Strange to say, the injuries received by drivers of wagons 
under such circumstances, are frequently of the most serious char­
acter, and they have resulted in many law suits involving responsi­
bility for the death of the drivers. 

Those classes of accidents which arise from colliding cars and 
defective machinery are those for which the company is plainly re­
sponsible to its passengers, although the best efforts are sometimes 
used to prevent the results. The numerous accidents which have 
occurred by running into open switches, both on cable roads and 
horse roads, as well as the rear end of wagons on the track ahead , 
are as a rule, inexcusable, and the superintendent's conduct in ad­
ministering severe discipline for the breaches of the rules which he 
has used, is to be highly commended. 

There are a large number of incidental claims·which seem to 
arise from the magnitude of the business, for which the company is 
quite responsible, but which could be avoided by particular care on 
the part of conductors, and under this h ead I include the injury to 
passengers' fingers caused by dropping the seat backs or the side 
poles and the shutting of doors during the winter. The burning 
of passengers' clothing by the falling of the heads of matches which 
are used for the purpose of lighting the lights in the cars are of fre­
q uent occurrence and should be avoided. 

Without burdening you further with the details of this business, 
let me present the following important matters to your considera­
tion and ask vour strict observance of them: 

First.-Always report to the Accident Clerk the occurrence of 
any accident, whether you have procured the name of the injured 
party, or witnesses, or neither, or whether in your opinion the 
injured party has sustained any injury or not. The presence of 
these records on the company's files is of great assistance in deter­
mining whether the law suit which follows is what is popularlv 
known as a "strike ," or whether some accident occurred to the 
claimant. 

Second.-Always give a truthful account of the happening of 
an ai::cident. In cases where the company is liable, it must pay a 
claim sooner or later, and as it can compromise and settle the claims 
cheaper in their early stages than after a litigation lasting two or 
three years, it is highly desirable that it should be done. The company 
bas no intention or desire of avoiding any just responsibility, and 
it seeks an opportunity of adjusting and compromising such claims 
as are fairly honest in their appearance, and which can be dis­
charged by the payment of a reasonable sum of money for expenses. 

The care which should be exhibited to passengers varies with 
the circumstances of the case, but I feel sure, with the great intel­
ligence displayed by employes, and the interest, which, as a rule, 
they exhibit in their business, with the results of their careless 
actions towards passengers in contemplation that the accidents will 
diminish and the company receive great benefits from their inter­
ested efforts. 

The Relations between the Customer, 
Consulting Engineer, and the Elec­

trical Manufacturer* 

BY s. DANA GREENE 

The subject which I have chosen for this paper is an eminently 
practical one, and I shall endeavor in my remarks to call attention 
to certain causes of friction which at present exist between the 

* Abstract of paper read before the New York Electrical Society, Jan. 12, 1898. 

parti~s in interest and to suggest ce~tain remedies which may serve 
to bnng about a better understandmg and to lessen this friction 
which is, in my opinion, entirely unnecessary. ' 

The manufacturers of apparatus and the manufacturers of cur­
r~nt are dependent upon eac_h other to a large extent, and their rela­
tions sbo1;1ld b~ close and _friendly. The consulting engineer, as in 
other eng1neenng trades, ls a necessary and proper connecting link 
between the two, and I can say frankly that I believe be bas a 
prope_r a1;1d permanent _fiel~ of usefulness. Broadly speaking, his 
function 1s to see that bis chen_t who buys apparatus and installs it, 
selects firs! that systt;m best suited to bis particular local conditions, 
and t}ien, 1ll purcb~s1ng, secures the best ( not necessarily the most) 
for bis money. It ls equally the duty of the consulting engineer to 
learn what ~be ~anufacturer can rea~onably be called upon to make, 
to cc:msul~ with b1~ freely and to obtam the benefit of bis experience; 
to give b1m credit for work well done, and to insist that bad work 
shall be promptly corrected. Many consulting engineers, especially 
~h~se who have recently commenced practice, seem to think that it 
1s improper for them to consult with the manufacturer or to 
~xamine his plant, or to ask him for information or advice.' Their 
tdea seems _to be tb3:t, by so doing, they may be accused of partiality 
or undue btas, or with lack of proper care for the interests of the 
pu~cbaser; or they ~ay feel that it is derogatory to their own dignity 
as mdependent engmeers. The inevitable result is that specifications 
often contain provisions which are a source of annoyance and ex­
pense to tI:e manufacturer and purchaser alike. and which have no· 
C?mpensatt°;g advantages, from either the engineering or commer­
~ial sta~dpomt. In fact, some of these provisions are impossible or 
impracticable of fulfillment; and in such cases the honest manufac­
turer wI:o wishes to meet the specifications and guarantees required, 
6:nds himself forct;d to ask the engineer or the purchaser ( some­
ti_mes both) to ~od1fy them. This is a proceeding which is always. 
difficult and dehcate to undertake, and often results in friction and 
tro~ble for all concerned. I am satisfied trat if every consulting 
e~~tneer would ~ake adva~tage of opportunities as they occur, to• 
v1s1t manufa~tunng esta~hsbments, see the work there in progress 
and conf~i: with th~ engineers, he would find himself well repaid 
for the v1s1t, a~d bis own work and practice benefited thereby. I 
am equally satisfied that no reputable manufacturing establishment 
":o?ld refuse a~mittance, but, on the contrary, would welcome such 
vtstts as beneficial t<;> both part_ies. The day of mysterious methods 
of_ manuf~cture earned on behind closed doors, is passed in the elec­
trical ~u~1nes~, and I appeal with confidence for an endorsement of 
the op1m~ns Just expressed, to those consulting engineers who have 
alre~dy tned the plan _suggested. I have said that I thought the 
engineer ~ould fi~d h1m;1elf repaid by such visits. I think, also, 
tha! be wtll find himself 1ll a better position to advise bis client in­
t~lhgently_. A pu~chaser usually knows little or nothing of the rela­
tive tecbn1cal_mer1ts of apparatus, and bis final decision is governed 
largely by price aud by paper statements and guarantees which 
may mean mu_cb or little. The consulting engineer who has seen 
the apparatus m_proce~s of manufacture can advise not onlv as to 
whether the various btds comply with the specifications, but also 
'!bat make or m~kes of. apparatus are, from their design, construc­
tion and factory tnspechon and test, most likely to give the least 
trouble and expense in continuous service. 

Some engine_ers se~m to_ measure their value to the purchaser by 
the lengtl: of their spec1ficat1ons, and some of these formidable docu­
ments str_1ke terror to .the h_eart of a busy man confronted by a desk­
ful of J?all. The spec1ficfltlons not only specify what the conditions. 
of_servtc~ are, what apparatus is required and what tests shall be ap­
phed_ to tt for acc~ptanc~, a_ll of which are quite proper; but also 
bow 1t shall bt; built, whtcb ts another matter. The electrical manu­
factur_ers of tbts ~ountry, following the admirable precedent which 
bas gt ven Am~rlcan ma~ufactured products ( parttcula rly machin-­
e_ry) a world wide reputation, have endeavored to esta blisb standard 
hnes of apparatus, whenever the permanency of type and the size of 
the demand warrant it. This practice not only tends to reduce 
co~t ( and with it pr_ic~ ), but also enables the purchaser to secure 
quickly an_d at a mtmm?m of expense, duplicate parts which are 
really d?phca~es and which can be fitted without the aid of a skilled 
mec~amc. It ts the_ 4mertcan system of standard lines of machinery 
and 1n~ercbange~b1hty of ~arts, which bas stood the test of time 
and w!11ch ho}ds tts own agamst all competitors. This system, how­
ever, !s p~sstble only where the. same article is manufactured in 
9uant1ty, -~Lnce t_he expen~e of de~l~~s, drawings and patterns, spec­
ial tools_, Jtgs, dies, etc., 1s prc,ht?lltve ?nless spread_ over a large 
production. _On the other band, tf special apparatus ts required it 
means a relatively large expense for these items, which cannot 'be 
charged to a standard product, and which thus constitutes a handi­
cap to bot_b the manufacturer and the purchaser. A machine is 
"standar~1zed" only after long experience, both in manufacture 
and service, and other manufacturers (the builders of engines 
trucks, etc.), ~s '!ell as the users, are invariably consulted befor~ 
such standardization. It would appear to be to the interest of both 
seller and_buyer to use ~ucb standard machines wherever and when­
ever_ poss1blt;; an_d yet 1t s_eems to be a fact, that the demand for 
special machines 1s mcreasmg, ra!her th~n decreasing, as apparatus 
beco~es more generally standardized. To prove this I can cite the 
ex~ertence for t!1~ past ye~r of ~ne m~nufacturing company, with 
wbtch I am famthar. Dunng this penod, the designing engineers 
w~re called upon for estimates on special apparatus, as follows: 
Direct current: 

Number of estimates ........... . 
Number of kilowatts of apparatus involved .. 

300 
31,000, 

1 
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Alternating current: 
Number of estimates . . . . . . . . . . . . . . 300 
Number of kilowatts of apparatus involved . .. . .. . 131,700 

These estimates were all embodied in formal propositions ; be-
sides these were between two a nd three times as many preliminary 
estimates required to answer inquiries of customers, which the en-
gineers had to prepare. . 

This was in addition to their regular work on standard Imes of 
apparatus of which there are over thirty. Some of this work was 
undoubtedly due to new developments in the business and to new 
methods and inventions, a condition which, although unfortunate 
from the manufacturing standpoint, must exist for many years to 
c;iome · but a great deal of it was also due to the fact that specifica­
tions ~all for special apparatus, or methods of construction , where 
standard apparatus and methods would do equally well. This experi­
ence I find is common among electrical manufacturers, and I at­
tribute it largely to lack of touch between the manufacturer and 
the engineer drawing the specifications, whether he be regularly 
employed by the purchaser, or retained in an advi_sory capacity. 
Let the engineer see more of the manufacturer and his work and let 
him hold the latter responsible for results, as determined by proper 
tests, leaving the details of construction where they belong, in the 
manufacturer's bands. . . 

This brings us to another phase of the subject, viz., the tests 
and guarantees prescribed by specifications. Omitting from consid­
eration matters which , as already stated, belong properly to the de­
signer and builder, such as current densities in the windings or in 
brushes methods of insulation, kinds of material, etc. etc., the tests 
necessa~y to determine a machine's quality (and hence its value to 
the purchaser) a re few in n_umber and _can be en?merated_ under. the 
headings of efficiency, heatlllJ!, regulation_, spark mg and 1nsulat10n. 
If the requirements under these five headmgs were formulated under 
some general rules, and if the methods _of tests _to determine results 
were uniform, the work of the consultmg engineer and t~e manu­
facturer would be vastly lessened. Such, unfortunately. 1s not the 
case, and specifications on these points vary widely both as to 
requirements and as to the_ method. of test. It seems pr~per ~o call 
attention to some of the points which most frequently give rise to 
misunderstandings and disputes. . . . 

1. Efficiency.-The proper d1st1nct1on be~ween el_ectncal and com­
mt:rcial efficiency is not made. The latter ts what mterests the pur­
chaser and it should always he specified. A clear statement of what 
losses must be included to determine it, and also a general statement 
of what constitute reasonable and proper commercial efficiencies in 
well designed machines would be of great service. Such a state­
ment should show the necessary difference between carbon and cop­
per brushes, and between the voltages most commonly used in direct 
current work, viz,. 125, 250 a nd 500 . volts, as w1:ll as b~tween 
machines of various sizes. The formulat10n of such 1nformat10n on 
alternators ·is more difficult, but all manufacturers have certain 
standard lines of these machines and it is quite possible to make some 
intelligent general rules. . . 

Electrical manufacturers are sometimes reqmred to guarantee 
the combined efficiency of generator and engine (or other prime 
mover). This is clearly unfair and shifts the direct responsibility of 
guarantee from the maker of the prime mover, where it properly 
belongs. . . . 

2 Heatinu-.-For all ordinary condit10ns of service, the safe heat­
ing limits for"'continuous full load operation can be determined with 
a fair degree of accuracy. The commutator heats more than any 
other part of the machine, partic_ularly with c3;rbo~ brushes, a fact 
which is often ignored. Sometimes the heating ts measured by 
thermometer, sometimes by increase in resistance. There s~ould be 
one uniform method followed. Overload guarantees ( rangmg from 
25 per cent to 100 P';r cent) are sometimes require_d fo: a period 
within which the ultimate temperature of the machine is reached, 
and the necessary capacity of the machine is thus increased as cer­
tainly astbough a ~arger machine were specified. It would.seem 
that the time durat10n of overload tests should bear some relat10n to 
service conditions. If the service requires a 50 per cent overload 
for eight hours or more, a larg:r machine is evidently nece~sary .. 

3. Rexulation.-Specifi~~t1ons f:eq~ently c_all for_a strai~ht !me 
compounding curve, a c~nd1t1on _wh1c~ is pract1call):" 1mp?ss1ble un­
til we discover a magnetic material which has a straight hne satuar­
tion curve. Another common requirement in the case of lighting 
generators is that a droi:, of, say, 2 per cent in speed shall not affect 
thee. m. r'. more than 2 volts, which is also an impossible condition, 
even with a separately excited generator. A reasonable margin in 
either case, having due regard to the service for which the genera­
tor is intended, should always be allowed. 

4. Sparking.-Modern design, and the use of carbon brushes, 
have greatly reduced the trouble from. sparking, but ~achines are 
sometimes called upon to stand excessive overloads without spark­
ing, which _can be a~compli~he~ only by u~ing a larger machin~ or 
by a distortion of design, which is bad practice. Any ~o?d machine, 
with carbon brushes, should he able to stand a vanat10n from no 
load to full load without movement of brushes and without notice­
able sparking; it should also stand a reasonable overload, say, 25 
per cent, without injurious sparking. 

5. Insulation.-This is a cause of frequent trouble and annoy­
ance. The common practice is to specify an insulation resistance 
of so many megohms, regardless of the size of the machine and the 
voltage and condition of service. Considering the fact that this re­
sistance varies inversely as the area of surface to be insulated, and 
considering the enormous variations in size, shape, voltage and ser-

vice requirements of differe nt 1!1ach ines, it _is evident t~at sue~ a 
test is impracticable an~ means ltttle or not~mg. Insulat10n resist­
ance is largely a question of dryness, and 1f ~n armat~re _be baked 
for a sufficient length of time, almost an y res1stan_ce ~ 1th1n reason 
can be obtained. I have known a large 400 k . w. ltghtmg armature 
to measure a megohm resistance, a s required by specifica~io_ns, after 
several days' baking (which, hr the war , perma nen_tly tnJures the 
structural strength of the insulatmg m1;ten al )_and_yet 1 t showe~ prac­
tically no resistance when it reach ed its destm atlon , because 1t had 
been in the rain and dampness for a week or more , and the large 
surface naturally afforded an excellent lodging plac~ for_ moisture, A 
day's run in a weak field, with the armature short c1rcu1ted, quickly 
brought the insulation up again. 

The only proper way to insure good insulation, :vith reference 
hoth to the material used and the method of construct10n empl oyed, 
is by a high potential test applied when the machine is reasonably 
dry. This test should be intelligently gaged ~y the ,·olt~ge of th e 
machine and the servici> require?. Th1;1s a high pote?tla l t est of 
woo volts is ample to detect any 1nsulat10~ weakness m a 125 volt 
lighting generator, while a 5000 volt test 1s. ampl e for a 1000 volt 
alternator, allowing proper factor of safety In each case. Recent 
careful investigations have de"·eloped the ~act that t~e only correct 
way in 'whi~h t? dett:rm~ne t~e. proper hWh potPnt!al test for any 
given machme is to consider JOmtly the time duration of test, the 
current frequency and the voltage of machine. A~ the latter rises, 
the margin between it and the test vol!a~e necessar~ly dec:eases on 
account of the ltability to permanent lll]Ury of the 1n~ulat10n when 
subjected to excessive voltages. Because 5000 volts is found to be 
a proper test voltage for a 1000 volt machine, it b:y no means follows­
that 50,000 volts is proper for a 10,000 volt machme, or that th': ap­
parent factor of safety should be the same as the voltage nses. 
There should be a careful formulation of proper high potential tests­
for different classes of apparatus, hased upon scientific investigation 
and tests, and it is believed that it would not be a matter of any 
great difficulty to formulate such a schedule. 

We come finally to the commercial requirements which have 
gradually found their way into specifications, a_nd which are som1:­
times onerous and unfair. Perhaps the most important of these IS• 

the question of shipments. It is not unc?mmon for shipment to be· 
specified by a certain date, under a forfeiture of so many dollars a 
day for each day's delay thereafter, and t~e award of the contract 
is often largely affected by sue~ prom1_ses .. The manu_facturer 
starts the work in his shops, and if the ti me 1s short he is apt to 
work overtime. About the time the apparatus is ready for ship­
ment, and without any previous _warning, word com:s t~ withhold 
shipment because the purchaser 1s not ready to receive 1t. There 
were recently fifteen carloads of apparatus lying in the yards of one 
of our manufacturing establishments, besides a number of large ma­
chines stored in the shipping and testing departments, which had 
been made on time contracts and held at the last moment by request 
of the customer. It is difficult for one not in this end of the busi­
ness to realize the resulting demoralization throughout the shops, 
and it is a condition which could easily be remedied by the exer­
cise of more foresight on the part of the purchaser and his engineer. 
In all cases where a p enalty tor delay in shipment is imposed, it is 
fair and reasonable to ask that a similar bonus should be awarded if 
shipment is made in advance of promised date, or if the. purchaser 
is unable, through no fault of the manufacturer, to receive the ap­
paratus on that date. It is sometimes required that _the con~ulting 
engineer shall have full _access to the sh~ps_ at :3-ll_t1mes '!hile t~e 
apparatus is in product10n. Such permission is 1mpract1cable 1f 
proper shop administration a~d discipline are maintained, and the_se 
visits should be made at certam specified stages of the work. It is, 
of course, always proper for an engineer to be present when the ap-
paratus is finally tested. . . . . . 

A clause is commonly found 1n specifications providmg that the 
consulting engineer. shall be s?le judge of the !rue intent and mea~­
ing of the specifications; and i_n c:3-se of a~y dispute the~eunder, h!s 
decision shall be final and brndmg. It 1s true that this clause is 
common to architects' and builders' contracts, but it is doubtful 
whether it could be enforced at law, in case of a dispute as to facts, 
and it certainly seems fair that in case of such a dispute, where the 
two parties honestly disagree, p~ovision should be made for a third 
disinterested party to act as arbiter. . . 

While there are many contracts executed. which m~·olve one or 
more of the provisions ( technical or commerc1a~ ) mentl?rncd above 
as liable to cause trouble, and where no trouble 1s experienced, due 
to the common sense and good judgment of both engineer and 
manufacturer, still the cases where trouble does arise are not infre­
quent, and the be~t speci~cation is ?ne so fair ~nd so _c~ear t_hat no 
dispu,te or misunderstandt?g can :3-rise, exc1:pt with _mahc1ous rntent, 
and which requires no arbiter to rnterpret its true rntent and mean-
ing. . 

In conclusion, let us hope that the customer, the consulting en­
gineer and the manufacturer will, in the future, consult each other 
more freely and frankly, by personal interview or by correspond­
ence· and that all of them will unite in indorsing any intelligent 
atten'ipt to standardize such tests and technical requ~rements . ot 
electrical apparatus as are matters of common usage In our dail y 
business intercourse. 

THE Chicago & Desplaines Valley Electric Railway Company, 
Chicago, Ill., has been incorporated by Henry G. Foreman , Charles 
D. Evans, Philip H. Gray, William H. Hulbert and Clayton E. 
Crafts, of Chicago. Capital stock, $1,000,000. 
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One of the well-known in terurban electr ic railway 
lines in Ohio has commenced the display upon its cars of 
the weather bureau signals. The Government forecasts 
are indicated in the usual way, by flags, which are carried 
on the hood of the car. T he plan is a novel one, and 
easily put into practice; at the same time it is a great con­
venience for persons living along the line of route, and 
would tend to popularize the cars, especially in the outly­
ing districts, where the Government signals or posted 
notices are not easily accessible. 

A paper in another part of this issue offers some sug­
gestions on the proper relations between the customer , the 
consulting engineer and the electrical manufacturer. 
There is no doubt but that a better understanding between 
t hese departments would often result in economy to the 
fi rst and better satisfaction to the last. Mr. Greene takes 
the ground that the customer and the consulting engineer 

should specify what they wish , but should leave to the 
manufacturer the question as to how to make it , and points 
out the ev ident truth that slight varia tions from standard 
apparatus will often add greatly to their cost without 
securing any material improvement. 

T he prospects for the construction of an underground 
rapid transit railway in N ew York City seem to be as 
changeable as the proverbial weathercock. A short time 
ago, when the courts authorized the construction of the 
line upon the filing of a $ r5,ooo,ooo bond by the contrac­
tors to guarantee the proper fulfillment of the provisions, 
it was reported that several syndicates were prepared to 
bid for the franchise. During- the past month one of these 
syndicates-the Metropolitan Street Railway Company­
announced that it had decided not to engage in the enter­
prise, and the Rapid Transit Commissioners confessed that 
the p rospects of the construction of the line are exceedingly 
vague. · I n the meantime the Manhattan Railway Com­
pany has publicly declared, through its president, that it 
will equip its lines with electric power, discarding the 
present antiquated steam dummies. Undoubtedly, the 
company is also ready to make certain extensions, pro­
vided it can make satisfactory arrangements with the Muni­
cipality for street rights. No announcement has been 
made as to the details of the electrical equipment, and 
whether individual cars will be equipped or locomotives 
will be used. 

Most of the different state legislatures are again in 
session , and it is safe to say that during the next few , 
months the usual proportion of bills inimical to street rail­
ways will be introduced. Among them, the old familiar 
"No Seat , no Fare," ordinance will probably receive its 
annual resuscitation in many capitols, and its passage will 
be urged with all the eloquence of the average legislator, 
who will hold up, as an example to be followed, the better 
practice of the foreign tramway companies, who are al­
lowed to carry only a certain number of passengers on each 
car. Few representatives of the great American public, 
however , would be willing to conform to the French method 
of enforcing this rule-of taking their turn in waiting for 
a seat when the cars are full. During the busy hours of 
the day in Paris , persons are often obliged to wait a long 
time for a car in which is an unoccupied seat. The tem­
perament of the average American under these conditions 
can easily be imagined. Those who advocate the passage 
of a "No Seat , no Fare" bill are usually the ones who 
will force themselves into an already crowded car when 
another car going in the same direction, and with plenty 
of room, is following only a minute or half a minute be­
hind . -

During the last month an attempt was made by some 
of the dai ly papers in N ew York, which make a specialty of 
sensations, to create the impression that the Brooklyn 
Bridge would be seriously endangered by the use upon it 
of electric cars. The theory was advanced that the return 
current would travel over the metal structure of the bridge, 
wh ich would depreciate through electrolysis. This, it was 
u rged , would be particularly true at the anchors of the 
b ridge where the current left the structure to pass to the 
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earth in its return to the power station. Those who use 
the bridge structure, however, we venture to predict, need 
have no fear on this score. In the first place, all the 
metal parts of th e bridge are thoroughly painted, so that 
there is little or no danger that the return current will 
pass from the circuit prepared for it in the rails to the 
bridge itself. Again, the anchors a re deeply imbedded in 
solid concrete, and by it are about as completely insulated 
from the earth as they could possibly be by any means. 
Any destructive action of the current by electrolysis is 
caused, of course, only at the point where the current 
leaves the metal conductor, and not at the point where it 
enters the conductor. After the cars have been placed in 
operation on the bridge, therefore, careful potential meas­
urements can be made at points on the bridge structure to 
determine whether there was any leakage to the latter 
from the rails. If these measurements should show any 
leakage, it would be an easy thing to connect the bridge 
by a metallic circuit with the negative bus bar, but it is 
safe to say that no such protection will be necessary. 

In the discussion of Philip Dawson's paper on Elec­
tric Traction before the ( London ) Institution of Elec-. 
tric Engineers, one of the speakers is reported to have 
denounced with vigor and point "American haphazard 
methods. Their standards are no standards at all; they 
go full speed ahead and then have to go astern.'' There is 
possibly some basis for this criticism. Nearly the en­
tire burden of experimentation in electric traction has 
fallen upon America, and it is inevitable that there should 
have been much duplication of plant in the progress of an 
industry from birth to what we might call now, perhaps, 
middle age. Nevertheless, there is one element in the case 
which is too frequently overlooked by the more con­
servative engineers and tramway managers both here and 
abroad, and that is that the pioneers in the industry who 
have gone ahead courageously and put in the best 
apparatus known at the time, have frequently made 
enough money by doing so to purchase more improved ap­
paratus as it. has come out. This is true not only where 
there has been competition, and where the lines equipped 
with the better motive power ha,·e gained traffic at the ex­
pense of their more conservative competitors, but also in 
cities where there has been no competition, for the devel­
opment of the " riding habit" in American municipalities 
through the introduction of electric traction has been one 
of the marvels of the American financial world. Sooner 
or later this feature will, of course, be understood more 
generally abroad, but meanwhile ''conservatism'' will, 
no doubt, plume itself upon its wisdom, while somewhat 
forgetful of certain advantages of '' progressiveness.'' 

Consideral ,le diversity of practice exists as to the rules 
permitting smoking by passengers on street cars. So long 
as horse cars were in service, the question was a very 
simple one, because smokers were usually permitted to use 
the front platform, and with open cars they can, of course, 
be confined to the rear seats. But experience has shown 
that with an electric car, it is not advisable to allow passen­
gers to ride on the front platform where they can disturb 
the motorman and interfere with the proper performance 
of his duties, so that with closed cars the practice has been 
either to allow smoking on the rear platform or forbid it 
altogether. The question, of course, is one of satisfying 

the largest number of the road' s cu stomers , and comes down 
to that of whether the greater number of passengers will 
be attracted or repelled if the practice be permitted on 
the rear platform . Upon this point there is a wide diver­
sity of opinion. rfhe Metropolitan Street Railway Com­
pany, of New York, and the Brooklyn Heights Railway 
Company forbid it altogether on their electric and cable 
cars, while it is allowed on the rear platforms of its cars by 
the Consolidated Traction Company, of New Jersey, and 
the Nassau Company, of Brooklyn , and on all the lines in 
Baltimore. In the latter city the cable lines operate 
closed grip cars and open trailers, and smoking is allowed 
on any part of the trailers as well as on the rear platform 
of the grip and motor cars. The proper method of deal­
ing with this question depends entirely on local conditions. 
\Vb ere long runs are made, and especially in the case of 
an electric line in competition with a steam railroad line, 
considerable traffic can undoubtedly be secured by making 
provi~ion for the smoking passenger contingent, and 
where long double truck cars are used , it is often advisable 
to have a IO ft. compartment in the rear end of the car for 
smokers, as is done on a few lines now. Where large 
platforms are employed, smoking can even be permitted on 
the rear platform without seriously inconveniencing the 
other passengers, and should this not be deemed advisable, 
we think that where cars are run under frequent head­
way, it would sometimes be good policy to run every 
fourth or fifth car as a smoker. One advantage of this 
plan would be that older cars could be used for this pur­
pose without exciting unfavorable criticism. 

Power ]}istribulion from a Central Station! 

The problem of supplying power to a large and widely 
ramifying electric railway system is always somewhat puz­
zling, the more so that it lacks at present any general 
solution. With the very successful introduction of alter­
nating apparatus for power transmission has come, how­
ever, a strong tendency to rely upon it as a sort of pana­
cea for the ills of distribution. Indeed it bas already been 
productive of excellent results and promises so well as to 
deserve very respectful consideration. Fundamentally, 
however, all power transmission is to be regarded as a 
necessary evil, brought upon us by the exigencies of ex­
tended service. Intrinsically , it is always desirable to 
generate power near the point of utilization, and this rule 
is only to be departed from when economy or commercial 
necessity makes such departure highly desirable. In rail­
way work the motors ha,·e to be distributed over a wide 
area and power must be delivered to them with the utmost 
economy and regularity. The general methods by which 
this requirement is carried out in practice are at present 
substautially three in nnmber-viz., distributed stations, 
boosting by boosters or storage batteries and power trans­
mission to rotary converters. A road often outgrows the 
point where it can be properly supplied directly at the 
usual voltage, and its management then has to face the 
concrete personal problem of so modifying its plant as to 
deliver the necessary power in the cheapest and most ef­
fective way. 

Now the key to the whole situation is the relati ve 
cost of power in large and in small stations under approxi-
111:1.tely equal conditions. If it be possible to generate 
power in a singie large station at a price which will more 
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than compensate for the added expense of delivering this 
power over long feeding lines to the general conducting 
system then the case is a clear one for power transmission. 
If the saving by generation on a large scale is compara­
tively small, separate stations should be established. 
Data on thoroughly modern plants of different sizes are 
unhappily scarce, and those at hand generally ignore in­
terest and depreciation, which are of vital importance. 

Perhaps the most careful estimates yet given are those 
of Dr. C. E, Emery who certainly must be regarded as an 
authority on steam power. He has calculated the cost of 
2 -t- hour-power per horse power year in a fi rst class modern 
steam plant of about 500 h. p. to be a trifle less th&n $40. 
In a 20,000 h. p. plant this figure is reduced to a little 
less than $30. The reduction of these figures to a basis 
of electrical output would not materially alter their ratio. 
Taking up the matter from the electrical side and consid­
ering the best available data from existing plants it appears 
feasible to deliver electrical energy at the bus bars for, say, 
o.8 cent to 0.9 cent per kilowatt hour in cases of good load 
line at an average output of, say, 1000 k. w. Better results 
are sometimes claimed, perhaps with reason. With an 
output of 10,000 to 15,000 k. w. some economies would be 
possible, but it would be rash to assume in railway work 
a better figure than o.6 cent to 0.7 cent. Roughly, then , 
we are justified in saying that in passing from an output 
of 1000 k. w. to one of ten or twelve times that amount, 
we have no right to expect a saving in greater ratio than 
3 to 4, while in most cases or with less disparity of output 
4 to 5 would be a much safer assumption. In point of fact 
on the Boston system, which affords about the best oppor­
tunity of comparing stations of different capacity under sim­
ilar conditions, the ratio iu question is considerably nearer 
unity. The meaning of these figures is that whenever 
the net loss in transmitting power over a feeding system 
reaches 20 or 25 per cent, auxiliary stations are economi­
cally preferable to large single stations in the present state 
of the art. By net lrn,s we mean not only the actual energy 
wasted, but the increment of cost due to added interest 
depreciation and labor involved in the transmission. 
Now, as an engineering fact, the net loss due to boosters 
or rotary convertors is usually quite as great as the figures 
mentioned. When the output is reckoned in thousands 
of kilowatts, the load lines of a single station and those of 
several independent stations fall remarkably near together, 
and the saving due to change of capacity is rather evenly 
balanced, or often over balanced, by the losses in transmis­
sion. In fact, if the scale be turned in favor of transmis­
sion, adequate reason must be found in local rather than 
general conditions. To find in a large city several equally 
desirable sites for power stations is not always easy, and 
the questions of cost of real estate and coal supply may 
have to decide the question in favor of a single station 
when otherwise several stations would be more desirable. 
On the other hand, as the total output decreases the chance 
for profitable transmission of power increases until at 
1000 k. w. or so it becomes of commanding importance. 

These problems are continually arising in the pro­
motion of extensive systems and the consolidation of the 
railway companies of a city under one management, and 
as soon as power for handling dense traffic has to be fur­
nished even a couple of miles from the station, they demand 
immediate solution. We wish to impress upon our readers 
the necessity for great caution in such exigencies. First, 

last, and always, study your local conditions, for with the 
uncertain balance which we have pointed out , these condi­
tions will generally determine how power should be gen­
erated and delivered. If power transmission become 
desirable the particular method employed will generally 
be dictated by the local load conditions, and cannot be 
settled by a priori reasoning. Finally avoid putting too 
many eggs in one basket, and however your stations may 
be arranged, see to it that tihey can adequately re-enforce 
each other. 

.Meeting of the Executive Committee of the 
American Street Railway Association 

A meeting of the Executive Committee of the Ameri­
can Street Railway Association was held in Boston, Jan. 
26, to arrange the details of the annual convention of the 
Association in Boston this fall. There were present at 
the meeting President A. E. Lang, Secretary Penington, 
and Messrs. Rigg of Reading, Pa., McColloch of St. 
Louis, Moore of Trenton and Goff of Fall River. Those 
who were absent were Messrs. Roach, Wyman, Connette 
and E ly. The officers and Executive Committee were 
most hospitably entertained in Boston by the local com­
mittee, and while there completed arrangements for what 
will undoubtedly be the largest and most important con­
vention in the history of the Association. President 
Lang, Secretary Penington, and the members of the 
Executive Committee have entered upon the preliminary 
work with great activity, and will see that no steps are 
spared to secure the success of the meeting. 

The first step decided upon was to fix the date of the 
convention, which it was decided will be held on Sept. 
6-9 inclusive. The chief reason for selecting this date 
was that it was impossible to secure any hall in Boston, 
suitable for the exhibits, during October. A resolution 
will be presented at this meeting for an adjourned meeting 
to be held at the time specified in the constitution, at 
which meeting the business transacted and officers elected 
at the September meeting can be ratified. 

The exhibits will be located in Mechanics' Institute, 
which is an ideal place for them, and undoubtedly the best 
convention hall which has ever been used for the meetings 
of the Association. There will be 60,000 sq. ft. of space 
available , with plenty of power. 

The charge for space in the hall will be IO cents 
per s1. ft. as formerly, and all exhibits will be confined to 
the Hall, none being allowed at the hotel. The Hall is 
close to the tracks of the Boston & Albany Railroad, and 
the New York, New Haven & Hartford R.R., so that re­
ceipt of heavy articles intended for exhibit will be easy. 

The chairman of the exhibit committee is C. S. Clark, 
of 8 Oliver Street, Boston. Mr. Clark is secretary of the 
Massachusetts Street Railway Association and is connected 
wi th the Lowell Lawrence & Haverhill Street Railway 
Company. The chairman of the local committee is R. S. 
Goff , president of the Globe Street Railway Company, of 
Fall River. 

The hotel which will be selected as the headquarters 
of the Association has not yet been definitely determined 
upon , but will be announced very shortly. 

The following subjects have been announced for 
papers at the annual convention, subject to possible 
additions and change: 

Maintenance and Equipment of Electric Cars; To 
What Extent Should Street Railway Companies Engage 
in the Amusement Business; Underground Electric 
Roads-Their Construction and Management; Carrying 
of United States Mail Matter on Street Railways; Com­
parative Earnings and Economy of Operation between 
Single and Double Truck Cars for City Use; How to 
Care for the Return Current ; Inspection and Testing of 
Motors and Car Equipment by Railway Companies. 
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The Montana Power Company 

BY L. D. TAN DY 

The Montana Power Company, which was organized 
Aug. 10, 1897, will h ave, when ready for practical opera­
tion, a plant that will rank among the 
finest in the United S tates, not on ly 
from an engineering, but from a finan­
cial, standpoint. The plant was pro­
jected, financed and built upon a differ­
ent basis from any other of a similar 
character in the country, the entire pro­
posed output having been contracted for 

,, before ground was broken. Thus the 
problematical feature as to the income to 
be derived from the en terprise. was 
eliminated. The disposition of the power 
was made on a basis of five to ten year 
contracts, and at remarkably good prices 
for both the Power Company and the 
customers. 

The coal used in the city of Butte is 
bituminous, from mines at Rock Springs , 
Wyo. Its high price ($3.60 per ton ) 
and poor quality constitute one reason 
why its use for the generation of steam 

River, 20.6 miles distant from the City of Butte, Mont. 
T his distance is the total length of the transmission line , 
which is run in practically an air line from the power 
station to Butte. 

TVater Rzglzts.-The water r ights of the company are 
broad ::i nd cover three storage reservoirs above the main 

FIG . 1.-DAM LOOKING UP STREAM 
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FIG . 2.-DAM LOOKING DOWN STREAM 

power is expensive ; another important 
factor in the high cost of steam power 
at Butte is the scarcity of water. The 
only way in which water can be obtain­
ed for condensing is from the city mains, 
and its cost, under such conditions, is, 
of course, prohibitive. It is consequent 
ly necessary to run all steam plants non­
condensing, although the load factor of 
many of them is such as would make con­
densing a great source of economy. 

The promoters of this company in 
drawing up the preliminary plans, de­
cided to employ only the best material 
and apparatus obtainable, without any 
of the embellishments, ornamental 
rather than useful, frequently in eluded 
in projects of this character. The first 
step wa5 to secure the bec;t available 
engineering advice, and J. T. Fanning, 
of Minneapolis, Minn., and M. S. 
Parker, of Great Falls, Mont., were 
chosen. A careful investigation was then 
made of the various types and manu-
factures of apparatus suitable to work of this kind, with a 
view to the selection of the best hydraulic and electrical 
machinery that the present market affords. 

Location.-The power station is located on the Big Hole 

o1;ra:r~ tained, flood water only can be reserved, or 
.i stored. The storage of water in Montana, 

however, is not restrained by legislation, 
and when the loads are light the water can 
be stored for use when heavy demands for 
power are made on the station. The lowest 
flow in the Big Hole River ever observed 
was 20,000 miner's inches, and that after 
a phenomenally dry season. 

FIG. 3.-CRIB CONSTRUCTION 

Dam.-The main dam (Figs. 1, 2 and 3) is a crib 
the largest of its kind in the country, being 102 ft. wid 
at the base and 57 ft. high at the spillway. The total 
length at the crest is 450 ft., the spillway alone being 200 
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ft. wide. On the power station side the dam will r ise to a 
height of 12 ft. above the spill way. IO in . X r 2 in. l\Ioo­
tana pine and fir timber in 12 and 16 ft. leng ths, held to­
gether by 42 in. drift bolts is used i o t he construction of 
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2 , 100,000, 000 cu. ft. of wa ter. T his will secure ample 
reserve for heavy dema nds durin g exceedingly dry seasons. 

Pozc 1er S tation .- The station , which is not yet com­
pleted, w ill be strictly fireproof and built of granite and 
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American Electrician 

FIGS. 4 AND 5.-DETAILS OF TURBINE AND GOVERNOR 

the cr ib. ( Fig, 3.) The foundations rest u pon bed rock, 
and the crib is fi lled with concrete to a point 8 ft. above 
t he bed of the river, the remainder of t he crib being fi lled 
w ith brok en g ranite. 

FIG. 6.-TY PE OF GE.NERATOR 

Two storage dams have been built, one 25 and one 28 

m iles up tl1e river from the main dam, and a site has also 
been located for a third. These dams are 30 and 40 ft. h igh , 
r espectively, and are built on the same general plans as 
t he main <lam. 

The storage dams and the main dam will impound 

concrete. The main building is located on the south side 
of the river, adjacent to the dam. Its ground dimensions 
are 1 25 X 78 ft., and the transformer room 50 ft. X 30ft. 

The water for operating the wheels will be supplied to them 

FIG , 7.-WATER WHEEL GOVERNOR 

from a foreba y in the rear of the station. This forebay is 
350 ft. long, 1 5 ft. wide and 23 ft. deep, and the effective 
head will be 60 ft. By the use of a forebay instead of a 
p ipe, better regulation will be secured, as all ramming will 
be eliminated. The connection between the wheels and 
the forebay will be through a 72 in. penstock, 55 ft. long. 
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All foundations, both for th e \Yater wheels and gene­
ra tors , are on bed rock , and the space between them und~r 
the fl oors will be u tili zed as a cable t unnel. The roof will 
be of latticed steel g irder, the contract for \vhich and all 
the other iron wor k used having 1-een placed with the 
G illete, H erzog Company, of Minneapolis, I\Iinn. Th~ee 
traveling cranes will be installed, t wo of 16 tons ca,Pac1ty 
each , running the full length of th e main b~ilding. and 
one of 5 tons capacity in t h e transformer section . These 

cranes w i 11 
be furnished 

(( 
complete by 
the same 

-.a-. .;/ , 4- - .""- company. 
,..... The build-

FIG . 8.-AIR BLAST TRANSFORMER 

the fifth unit. N either the fifth unit nor 
the engine, however, will be installed at 
present. This engine is designed for use 
only in times of exc~ssively heavy loads, 
or when the water supply is abnormally 
low. 

TVater Wlzeels. - The James Leffel Co. 
will f umish the water wheels for both the 
generators and exciters . There will be 
four 66 in. double turbines of the type 
shown in Fig. 9, directly coupled to the 
generators and developing 120 0 h . p . at 
an effective head of 660 ft. while run­
ning at 180 r. p. m. These wheels are 
commonly known as the Niagara type 
and are of the same general design as 
those which have been installed for the 

ing is excep­
tionally spa­
cions, and is 
designed · to 
receive five 
IOOO h. p. 
units , space 
being provid­
ed for an en­
gine to be 
coupled to 

Hydraulic Power & Manufacturing Co. of N iagara-the 
Cliff plant. Fig. 5 shows the details of the wheel and 
governor construction, the drawings from which the above 
cut was made have since been slightly changed , in that the 
intake will be from the above wheel where the ai r chamber 
is shown, instead of at the side. T wo 36 in . single wheels 
will be directly coupled to the exciters. 

Goz1er11ors.-The Lombard water wheel governor , 
will be used to secure the necess iry regulation , one on each 
of the generator wheels . F rom the results obtained with 
this governor on the L effel wheels at N iagara, a regula­
tion somewhat better than 2 per cent will be obtained 
on the heaviest fluctuation . Fig . 7 shows the governor 
in detail. The wheels driving the exciters will be gov­
erned by a simple mechanical governor. A special featu re 
of the Lombard governors fo r this plant is that t he water 
which actuates the primary cylinder is filt ered , thereby 
eliminating any trouble from clogging of the cylinder or 

parts, with sediment 111 the water. Otherwise they differ 
in only one important detail from the Stoddard types of 
governors built by the same company, there being no 
pumping system connected with these governors, and the 
circulating sy~tem being filled with water under flume pres­
sure instead of oil under tank pressure. 

In this particular plant the governor builders have 
specially designed the bed, ratio of gearing and conne~­
tions in such a manner that the design is i11tegral with the 
water wheels, of which the governors really become a part, 
as may be seen from the accompan) mg line drawings. 
These governors not onl y regulate the speed of the whole 
plant, but also start and stop th e plant wi thou t manual 
effort. There are four units like the one shown in the 
illustrations. 

Electric l ~zuipment.-The entire electric equipment, 
both of the power company and of the companies utili zing 
the power, will be furnish ed by the General Electric Com­
pany, and will consist of four three-phase genera tors, of a 
capacity of 1000 h . p. each, at their rated load. The gen­
erators are revolving field machines having forty poles, 
and a speed of 180 r. p. m., which gives a periodicity of 
sixty cycles. The current will be generated at a potential 
of 8 0 0 volts. The generators are practically the same in 
construction as other machines of the same company built 
to meet similar conditions, varying only in the number of 

FIG. 9.- TURBINE 

poles and the speed. The revolving field will be ro ft. in 
diameter over all and will weigh 23,500 lbs. A good idea 
of the general design of the generators can be had from 
Fig. 6 opposite. All the me~hanical construction in these 
machines is based on a safety factor of twenty , ensuring 
absolute safety even in case of a runaway at the full spout ­
ing velocity of the water. 

There will be two exciters of the multipolar type, 
having each a capaci ty of 100 k. w. at rated load, and one 
exciter can furnish sufficien t current to excite the five 
rooo h. p. generators. T hey will be entirely independent 
in their operation, being directly connected to individual 
water wheels running at too r. p. m. and will operate at a 
potential of I 25 volts. 

The step-up transformers will be of the air blast type, 
12 in number and of 250 k. w. capacity each and con­
nected in delta. The current will be delivered to the low 
tension side a t 800 volt s and increased to 15,000 volts. 
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In the substation in Butte 2640 k. w. capacity in 
step-down transformers will he installed of the same de­
sign as those in the main station, but of various sized 
uni ts best adapted to the several uses for which they are 
to be employed. The high tension side of these trans­
formers are wound for 13,250 volts and the low tension 
side for 2200. 

Both the main and substa tion will be provided with 

FIG. 10.-POLE OF TRANSMI SSION LINE 

t wo electric blovver sets for circulating the air through the 
transformers. 

The switchboard will be made of blue Vermont 
marble and consist of 15 panels, divided as follows: 

4 generator panels, I main stat ion panel, 1 parallel­
i ng panel, 4 high tension transformer panels, 1 exciter 
panel, 2 line panels, 2 low tension transformer panels. 

The h igh tension portion of the ruain station switch­
board will be located in the transformer building in a posi­
tion where the attendant at the main switchboard can see 
i.t a t all t imes. 

The panels will be equipped with all of the latest im­
proved instrumen ts, and the station protected with Gen­
eral Electric lightning arresters. All generator and low 
tension t ransformer leads will be carried under the floor 
between the generator foundations, and will be accessible 
a t all t imes for inspection, as there is ample room for a 
man to walk through the entire length. 

Transmission Line - The transmission 
line will be 20 6 miles long. The poles will 
be of Oregon fir varying in length from 33 ft. 
to 60 ft. , with a minimum diameter of 12 
i.ns. at the top, the average length being 40 ft. 
They a re set 105 ft. apart or fifty poles to 
t he mile , and have three cross arms, two 10 
ft. 6 ins. in leng th and one 3 ft. in length. 
The two upper or long cross arms are pro­
v ided with a curved angle iron brace bolted .'. 
to the pole and the u nder side of the cross 
arms. On the top of the pole and on the end 
-0f the cross arms are glass pony insulators on 
which barbed wire is strung for lightning 
p rotection. Glass insulators were us~d for 
t his purpose to prevent friction and conse-
q uent breaking, as is usually the case when the barbed 
w ire is attached by staples. T he upper arm is used ex­
dusively for this barbed wire line. 

The second or middle arm is provided with six pins to 
accommodate two three wire circuits. T he lower or short 
arm is for a private telephone line. 

The insulators were furnished by the Imperial Porce-
1ain ,vorks, of T renton, and are of the "Redlands" type. 
They have all been subjected to a test of 70,000 volts 
b efore and after glazing (see Fig. 12) . The weight of 
each insulator is 5 Yz lbs., the diameter 6¾ ins. and the 
height, 4 ys ins. The surface distance from the wire to 
t he pin is 13 ins. 

The line will consist of six wires of No. 1 B. & S. 
gage , of soft drawn copper. The copper from which 
this wire was drawn is the product of the Butte mines 
and is the first wire for transmission purposes drawn by 
the Waclark Company. 

The transposition of the wires is accomplished be­
tween five pole spaces or 525 ft. The transposition is 
made in such a way that each leg of the circuits crosses 
each of the other two legs, and the circuits, as a unit, also 
cross each other. In making the transposition a third 
cross arm is used. 

The two circuits can be used in multiple or inde­
pendently, as desired, and each circuit is capable of 
carrying the full load if necessary. With the two cir­
cuits in parallel, the line loss is less than 7 per cent. 

Cost.-In this interesting feature this plant shows a 
remarkably low cost. The entire cost, including the two 
storage dams and the step down transformer equipment 
for the substation, will be $400,000. 

Among the large contractors for power are the Butte 
General Electric Company, the Butte Consolidated Street 
Railway Company, the Butte Reduction Works, the Col­
orado Smelting Company and the Montana Ore Purchasing 
Company. 

The first named company has 27,000 incandescent 
lights connected, all to be operated from the power com­
pany's circuits. In addition it will install a rotary con­
verter to furnish current to its 550 volts direct current 
power circuits, and three 100 h. p. induction motors, each 
of which will be connected to a 125 light arc dynamo. 
The Butte Consolidated Street Railway Company has ar..: · 
ranged for two rotary converters of similar size and capa­
city , for the supply of current to the city street railway 
system. The Butte Reduction Works will install one 325 
h. p. , 440 volt , revolving field synchronous motor, one 15 
h . p. induction starting motor and two 150 h . p., 440 volt 
induction motors. The Colorado Smelting Company has 
contracted for two revolving field,synchronous motors, one 
of 300 h. p.,164 revolutions and the other of 300 h. p.,450 
revolutions , both on the 440 volt circuits, and three 15 h. 
p. induction starting motors. The Montana Ore Purchas­
ing Company, will install one 300 h. p . ,revolving field ,syn­
chronous motor and two 100 h. p. induction motors. 

F rom the above the interesting fact will be noticed 

FIG, 12.-INSULATOR 

that the load in the Montana Power Company's station is 
divided between synchronous and induction motors and a 
non-induction load of incandescent lamps, and conse­
quently the most satisfactory results are expected. 

IT is stated that a number of N ew York capitalists 
propose to buy the electric light and gas plants, and the 
electric railways of Battle Creek and Kalamazoo, Mich .. 
the new electric railway now in process of construction 
between Battle Creek and Kalamazoo, the electric light 
plant of Albion, the electric railway and lighting plant 
at Jackson, and the electric railway of Lansing. 
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Important Changes Proposed in Pittsburgh 

Owing to the changes in organization in Pittsburgh, 
by which several of the most important companies in that 
city have been consolidated during the past two years, the 
two largest companies in that city-the Consolidated Trac­
ti.on Company and the United Traction Company-are con­
templating important changes in their power houses. 

The Consolidated Traction Company, as stated last 
month,hasat present four power stations,with an aggregate 
capacity of 8, oo amps., and two storage battery stations, 
with an aggregate capacity of 1000 amp. hours. Fortunately 
for the plans of the company for new construction , the pres­
ent power stations were installed four or five years ago, and 
the apparatus is, for the most part, old fashioned, so that 
no comparatively new material will have to be" scrapped." 
In consequence, the engineers of the company have been 
free to adopt the latest and most modern methods of power 
_generation. As a result, G. F. Greenwood, the chief en­
gineer of the company, has drawn up plans for a most sub-

der, 30 ins. X 54 ins. X 48 ins. stroke. They are exceed­
ingly compact, and it is claimed they do not occupy as 
much space as would a cross compound vertical engine of 
the same capacity. The cylinders are not bolted to the 
bedplate, but are of the overhanging type. This, it is 
believed, will avoid the strains on the bedplate due to the 
expansion and contraction of the cylinders from their al­
ternate heating and cooling. The valves are of the Cor­
liss type, with releasing gear. 

The crank rod is forged in one piece, the bearings 
being adjusted by special devices. The main journals are 
extra large. and the bearings are 20 ins. in diameter and 40 

ins. in length; this may seem very wide for .a 90,000 lb. 
flywheel and a 44,000 lb. armature, but the engineers of 
the company prefer to distribute the bearing wear over a 
large surface, believing there is much less danger of the 
shafting wearing the bearings to a dangerous degree. The 
crosshead is of steel, and the adjustment is made by 
wedges and screws. The adjustment of the crank rod is 
also by wedges. The condenser pump is driven from the 

FIG . 1.- REMOVING CABLE CONDUIT IN PITTSBURGH PREPARATORY TO ELECTRICAL EQUIPMENT 

stantial station and power apparatus. Both the building 
and the apparatus are designed on quite novel lines, and 
will, it is claimed, effect a revolution in station construc­
tion. Mr. Greenwood, whose work is always original , has 
also decided to employ a modification of the three-wire 
system for power distribution, as will be explained later on. 

The new power station of the company will be located 
on the Allegheny River, at the foot of Twentieth Street, 
at a point about central to the system. A diagram of the 
locations of the present stations and new station was given 
last month in the article on the storage battery system of 
the company. The situation is at the side of two railways, 
and has dock facilities on the Allegheny, so that its facili­
ties for the receipt of fuel are excellent. The station will 
be fireproof throughout, hy which is meant that no wood 
will be used in any part of it, not even in the roof. The 
foundation will be concrete throughout, the outsid e walls 
of brick with steel skeleton, and the roof of steel and con­
c rete arches. 

The engines are of an entirely novel type, and will be 
built by the Pennsylvania Iron \ Vorks Company, accord­
ing to the specifications of the company's engineer. T hey 
will be of the horizontal cross compound type, with cy lin -

crank , and is differential and double acting. The pump 
cylinders are 30 ins. in diameter by IO ins . stroke. The 
upper portion of the piston rod is not of uniform diameter, 
but that passing through the stuffing box is of larger 
diameter than that on the piston itself. In this way the 
displacement caused by the entrance into the cylinder of 
the upper part of the rod causes the maximum effort of the 
engine in driving the pump to be exerted in the beginning 
of the stroke of pump, and the effort on the engine to be 
reduced at the ends of the engine stroke, when the power 
is less. 

The method of current distribution, as stated, will be 
on the three wire system. The Allegheny lines, and those 
in the western part of the city of Pittsburgh, where the 
line has overhead crossings with other lines, will be on the 
positive side of the system; and the lines in the eastern 
part of the city, where there are no crossings with foreign 
lines, will be made the negative side of the system. Each 
side will be run at 500 volts, and to secure proper balanc­
ing, certain sections of line will be so arranged that they 
can be switched on to either the positive or negative bus 
bars. The tracks which will form the neutral side of the 
system will , of course, be connected to a neutral bus bar. 
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A diagram showing the general arrangement of the 
system, as proposed, is given in Fig. 2. The position of the 
stations is such that the feeders can as a general rule be 
economically connected to the trolley wires at the ends of 
the lines. Could this be done absolutely, it will be seen tha t 
every car, no matter what its position on the line, would be 
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FI G. 2 -DIAGRAM TO ILLUSTRATE METHOD OF CONNEC­
TIONS-PITTSBURGH 

equidistant ( measured through its feeders and return ) 
from the source of supply. Consequently the potential at 
all points on the line will be the same. In other words the 
ordinary method of wiring lamps for constant potential, in 
b uidings will be applied to railway work. To ensure a 
constant potential, however, due to the fact that an abso­
lute adherence to the plan outlined ~ould not be most 
economical , on account of the additional distance which 
t h e feeders would have to be carried, the company will 

r-------- --- ---------- ----

FI G. 3.-DERR ICK FOR REM OVING DISCARDED CABLE 
CON DUIT 

employ storage battery station auxiliaries on each side of 
the system and located toward the end of each section. 

In addition to the important changes outlined in re­
gard to the generation of power, the company under Mr. 
Greenwood's supervision, has been making extensive im­
provements in its track, including , among other work, the 
complete removal of the old cable conduit. This was nee-

essarily an extensive undertaking and in this work the 
the company employed a special traveling derrick, sh own 
in Figs. 1 and 3, for removing the old cable concrete, after 
it had been broken up by blasting. 

----•~••-----
..l vcragc Hides per Capita in Small Towns 

In the following table an attempt has been made to 
show the number of times that the entire population has 
been carried by the street railway systems in a number of 
towns in New York, Massachusetts and Pennsylvania, 
ranging in population from 20,000 to 40,000. It will, of 
course, be understood that the figures are not absolutely 
correct, as the latest population figures obtainable are for 
1890, while the number of passengers carried is for 1896. 
The table is sufficiently correct, however, to give a fair 
idea of the actual conditions. 

In a number of cases it has been impossible to obtain 
the actual number of passengers which were carried within 
the city limits, as several of the roads operate lines to out­
lying districts. This fact undoubtedly accounts for the 
high averages of Harrisburg and Chester, Pa. The Har­
risburg Traction Company operates a line to Steelton, be­
tween which town and Harrisburg there is a great deal of 
traffic, while Chester is located a short distance from Phila­
delphia, and there is, of course, a great deal of travel be­
tween Philadelphia and Chester. It is interesting to note 
the great difference in the average rides per capita in 
Yonkers and Long Island City. The high average in 
Long I sland City is undoubtedly due to the influence of 
the numerous shore resorts located a short distance from 
the city on Long I sland Sound. Yonkers has no such re­
sorts, and furthermore a great many of her business men 
do bnsi11ess in New York City and travel back and forth 
by steam road, the street railway companies in this way 
losing considerable traffic, It should also be mentioned 
that the number of passengers carried for Cohoes, N. Y., 
does not include the passengers carried on the Troy City 
Railway, 'Yhich road runs through Cohoes. 

City Population 1890 
Erie, Pa. . . . 40,634 
Harrisburg, Pa. . . . . 39 385 
Binghamton , N. Y. . . 35 005 
Yonkers, N, Y. . . . . 32,033 
Lancaster, Pa. . . . . . 32,orr 
Elmira, N. Y ...... 30,893 
Long Island City, N. Y. 30,506 
Altoona, Pa . . . . . . 30,337 
Auburn, N. Y .... .. 25, 858 
G loucester, Mass ... . 24, 651 
Newburgh, N. Y .... 23,087 
Cohoes, N. Y ...... 22,509 
Poughkeepsie, N. Y . .. 22,206 
F itchburgh, l\Iass. . 22,037 
Oswego, N. Y. . . 21 ,842 
Kingston, N. Y. . . 21 ,26 1 
York, Pa. . . . . 20,793 
Cheste r , Pa. . . . . 20,226 

Passengers Carried 
5,433,565 
6,506,517 
3,381,652 
2,062,085 
2,705,556 
2,665,505 
7,086,017 
3,132,51 8 

977,877 
2,393,956 
1,640,000 

541,667 
1,829,022 
2,148,723 

542,029 
1,527,387 
1,175,421 
4,485,282 

Average Rides 
per Capita 

134 
165 

96 
64 
84 
86 

232 
103 
38 
97 
71 
24 
82 
98 
25 
71 
57 

222 

The Ohio Street Uailway Association 

The association of street railway companies in Ohio 
has recently been reorganized, and the title of the Ohio 
S treet Railway Association has been adopted in place of 
the former title of the Ohio State Tramway Association. 

Ohio contains a great many miles of street railway, 
and more are being built each year, and the officers of the 
association believe that they can make it one of the best 
and most progressive in the United States. 

The by-laws have also been changed, so that the fee 
of admission in the association is$ 10, with dues of twenty­
five cents for each regular car operated, but the dues are 
in no case to exceed $ 15 per annum. This will enable any 
street railway in the state, large or small, to become a 
member of the association, and the officers expect it will 
soon include all of the railroad companies of the state. 
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Open Questions before the Committee on a Stand= 
ard System of Street Ra ilway Accounting 

B Y A . 0. KITTREDGE, F. I. A. 

The action of the Association of Street Railway Ac­
countants at Niagara Falls last October, on the report of 
the special committee on a standard system of accounts, 
was to refer back to the enlarged committee the whole 
question, with various recommendations and suggestions. 
In a sense, therefore, everything is still open, and yet the 
agreement on certain parts of the report, as evidenced by 
the discussion in the convention, was so complete as to 
amount to an approval of the committee's recommenda­
tions. On other points there was sufficient difference of 
opinion expressed by those who took part in the discussion 
to show the expediency, if not the necessity, of keeping 
the questions open until they have been more thoroughly 
considered. 

Two reasons influenced the action of the convention 
in the disposal of the report. To have formally adopted 
and approved all or even a part of the recommendations of 
the committee would have savored of arbitrariness and 
would have given these companies who are not yet repre­
sented in the association the opportunity to decline mem­
bership, simply because some of the plans adopted did not 
entirely conform with their ideas, and because, further, 
they would be in a sense endorsing these plans by becom­
ing allied with the organ ization. Since the membership 
of the Accountants' Association at present includes a com­
paratively small portion of all the street railway companies 
of the country, it was deemed wise to leave the general 
question open for at least a year, or until such time as an 
enlarged membership would give added force to any rec­
ommendations that might be formally adopted. The other 
reason, as already indicated, was a difference of opinion on 
various important points. 

The committee 's report, it will be recalled, divided 
the accounts of expenses of operation into four classes, 
namely: A. Maintenance of W ay and Structures; B. Main­
tenance of Equipment ; C. Conducting Transportation, and 
D. General Expenses. T he first question that arose at 
Niagara Falls was as to the sufficiency of these divisions. 
Should there be four, as suggested by the committee, or 
more? Quite a discussion followed with reference to the 
first subdivision, Maintenance of Way and Structures. 
Several members argued for a division of this into two 
groups-one Maintenance of Way and the other Mainte­
nance of Structures. The vote on this was one of the 
first taken with respect to the report, and it was preceded 
by careful explanations that the vote in any event would 
only convey to the new committee the sentiments of the 
Association and in no respect would it be an adoption of 
the report. At the end of a discussion that lasted nearly 
an hour, the vote showed that those in favor of the com­
mittee's recommendation largely outnumbered those in 
favor of dividing this head. 

That there are strong arguments for separating into 
two groups the accounts gathered in the A division was 
very frankly admitted, even by those who voted in favor 
of keeping the accounts in a single group. Some of these 
arguments were presented , but the discussion did not 
extend to a point to be exhaust ive. The difference in the 
character of buildings used by different roads was referred 
to, but I do not recall that any reference was made to the 
character of the buildings employed by the same road at 
different periods of its ex istence, taking the company, for 
example, fir!.t at the beginning of its operat ions, and then 
as we find it housed after a time, when a considerable ac­
cumulation of profits has been made. True it is that the 
roadw_ay is similarly improved, under like conditions, 
sometimes even to the extent of complete reconstruction. 
There is a limit, however, to what is done in the roadway 
its.elf, determined by well defined rules of economical oper­
a tion. In the matter of buildings, there is an influence 
e~erted by the environment of the structures that is alto-

gether different in character. As the towns and cities 
grow, and as the lots about the structures first erected by 
the railway company come to be covered with buildings 
of the better class, there is the disposition, if not the 
necessity, when it comes to rebuilding, to construct upon a 
handsomer and more elaborate scale than mere use would 
require, with certain features of architectural decorations 
that would not have prevailed had not the surrounding 
land been covered with good structures. This would 
seem to indicate that the two accounts, or two divisions of 
the one general account, do not always progress upon 
parallel lines. 

The committee making its report laid down at the out­
set, in very precise terms, the principle which had guided 
it in arranging the classification of accounts submitted. It 
recognized that certain expenditures have to do with the 
physical condition of the property, while others are strictly 
operating expenses. This general rule was referred to re­
peatedly in the discussion, and the application of it, or 
rather the testing of certain questions by reference to it, 
made clear various points which otherwise would have been 
difficult of adjustment. Some of the members, however, 
appeared at times to be confused in the effort to discrimi­
nate between repairs and renewals, even after other dis­
tinctions had been made clear. 

The subject of depreciation was not directly acted 
upon, although one speaker referred particularly to what 
is done in European practice, and one of the members 
from Canada also dwelt upon the importance of making 
proper reserves for depreciation of plant, and the commit­
tee mentioned it as something yet to be considered. After 
dividing expenditures into the two general classes named, 
one having to do with the physical condition of the prop­
erty and the other relating merely to operations, there 
still remains for the consideration of the association, it 
would seem, a monthly charge into expenses of operation 
of an amount equal to the estimated depreciation of plant, 
thus establishing the suggested reserve. 

Street railway accounting, which at best is compara­
tively new in its applications, has come into existence fol­
lowing the classified work of the steam railroads, and under 
the auspices of the several State Boards of Railway Com­
missioners. The laws creating these bodies, which make 
their own rules, were passed with special reference to the 
steam roads. It transpired in the discussion at Niagara 
Falls that in various respects the conditions and require­
ments of electric lines and steam roads are unlike, and 
that even in the mere classification of expenses, variations 
must be made from a general rule in order to be equally 
fair to each of the two systems. For example, in the mat­
ter of the removal of ice and snow. On the tracks of an 
electric line through an asphalted street in the city, it is 
one thing, whereas in a valley among the mountains or on 
the broad prairie, in the case of a steam road, it is quite 
another thing. The re:noval of snow and ice, from the 
standpoint of those having to do with steam roads, is prac­
tically the same as repairing a washout, which has taken 
away a portion of the track, Therefore it is classified as a 
maintenance. On the other hand, in the case of a track 
through a city street the removal of snow and ice is some­
thing else entirely, for in such a case there is no destruc­
tion of track; instead there is an obstruction to operation. 
Therefore it would appear, as certain members claimed, it 
properly belongs with electric lines to the Conducting of 
Transportation. · 

However, all the tracks of electric lines do not run 
through asphalted streets in cities. ·with the wider ex­
tension of electric lines, the conditions under which many 
of them are operated are very much more like those of the 
steam roads, and that leads to this suggestion, that in this 
regard, as well perhaps as in some others, the application 
of fixed rules ought to be varied according to the condi­
tions of the roads, that no hard and fast rule, arbitrarily 
dividing roads into two classes-steam and electric-can be 
made to answer. This is one of the points upon which a 
conference with the State Boards of Railroad Commission­
ers will very probably be had. 
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The wide diversity of conditions under which electric 
railways are operated, for example , some of them making 
their own power, and maintaining- , therefore, extensive 
steam power plants, others buying their power from other 
railway companies or special power companies , and still 
others obtaining their power from their own water power 
plants, was strikingly brought out in the discussion in the 
convention, with the result of suggesting this thought , 
that inasmuch as these differences are perhaps fewer in 
number and less sharply defined at present than they will 
be a little later as the industry is still further developed, 
alternative classifications in the standard system would be 
expedient, thus adding to the elasticity of the form, as de­
vised by the committee. It is very probable that special 
power plants will increase in number, and that with power 
to be bought at reasonable rates still more lines than at 
present will find it profitable ~in the future to buy power. 
With water power more and more utilized for the opera­
tion of electrical plants, the supply from this source is 
likely also to be an increasing quantity. The discussion 
in the convention referring to this point, it would seem, 
no more then touched upon what it is expedient to con­
sider before completing the details of a standard system. 

Park properties and amusements in the neighborhood 
of the terminals of street railways have exerted an im­
portant influence in the past upon the business of the 
many roads which have successfully employed them, and 
are likely to be an important factor in the development of 
various properties for some time to come. The discussion 
of this point in the convention developed a radical difference 
of opinion concerning the particular accounts that should 
receive the charges in way of expenses and the credits in 
way of income. \Vhile this matter was discussed at con­
siderable length, the result reached was so indefinite, that 
it also seems to be a point that will surely come up for 
further consideration whenever the general scheme is 
again under debate. In the estimation of some members, 
parks and amusement schemes in general are only features 
of advertising and in the accounts are to be treated as such . 
Advertising, however, ordinarily considered, is an out­
right expense without anything remaining upon which an 
inventory value might be placed. In the case of parks, 
however, there are real estate values, buildings and various 
improvements which also have a value in themselves, and 
in this respect are unlike anything that is ordinarily 
classed as advertising. Hence the complication of the 
question. 

The treatment of power sold was a point on which at 
the outset some in the convention had opposing ideas, and 
that part of the report which referred to this matter was 
one of the few that were really modified by the convention. 
It was very generally agreed, after the quest ion was fairly 
understood, that the cost of the power sold, irrespect ive of 
the price at which it is sold, should be subtracted from the 
cost of power produced. If a profit is made on the power 
sold , it is to appear under the proper head in Income Ac­
count. This principle is likely to be still further ex­
ploited in view of still other branches of manufacture in 
which railway companies somet imes engage. 

Analogous to this question, and one which was very 
briefly treated at the convention , is that of stores of ma­
terials on hand. Different plans of caring for stores and 
keeping t be accounts of stores were ref erred to in the dis­
cussion, but such a diversity of opinion was shown to 
prevail that some definite recommendation upon this point 
is likely to be included in the next report that is submitted. 

It transpired in the discussion that various items very 
common in the accounting of street railways were entirely 
omitted from the classification submitted by the committee. 
Some of these were of a character to be considered unim­
portant in themselves, and others of a k ind to readily find 
places as sub-heads under one or another of the general 
divisions presented. S till others, however, were of more 
importance in character. Among the latter may be men­
tioned the treatment of the cost of leased cars, wherein the 
rental paid may be regarded as something in lieu of re­
pair~ that would be ma.d@ if ihe co:mpany owned the cars1 

Another item was bridge rentals, and tolls on bridges, 
which street railway companies are frequently required to 
pay. Still other items were the heating of car houses 
and the cost of experiments , more or less of which, it is to 
be supposed, are in progress at all times among the larger 
and more enterprising companies. Electrolysis, a diffi­
culty in the nature of damages to adjacent property that 
has not yet been fully investigated, and that so far has 
not come before the courts for adjudication, and which is 
costing companies in various puts of the country a good 
deal of money, was still another of the items that members 
suggested should be considered by the new committee. 
Various modifications in verbiage, and in a few cases the 
substitution of one name for another, were likewise sug­
gestions that were made in discussion, all of which will no 
doubt be considered by the committee, or come up for dis­
cussion at later meetings. 

The trailer to the committee ' s report referred to cer­
tain items of expenditure to be substracted from ascer­
tained earnings instead of being charged up among the 
regular expense. The question of the necessity of this 
treatment of a certain class of expenditure and the expe­
diency of this method, which in a sense is opposed to the 
usual rules and methods of modern accountancy ,are points 
that no doubt the committee will consider at length before 
mak ing its report. It would seem that the plan of making 
deductions from determined results in this way had its 
original precedent in the necessity of bringing into the 
account certain items that otherwise would have been 
omitted , These deductions also include certain items 
which in many cases are not so readily provided for in the 
going accounts of a company as to be easily taken care of by 
anyone save those who have had special experience. But 
better methods, it would seem, are readily available. 

The trailer came before the convention at a late hour, 
when no one felt that there was time to spare for exhaust­
ive discussion . The committee merely explained that it 
had not used the term " Fixed Charges," but instead pre­
ferred the expression "Deductions from Income." Tbe 
deductions mentioned are taxes, including all taxes on real 
and personal property used in the operation of the road, 
franchise taxes, taxes upon gross earnings and capital 
stock, car licenses. and wagon and vehicle licenses. There 
was mentioned also the deduction for interest, includ­
ing interest on funded debt and interest on :floating 
debt. 

In the abst ract it would seem, as above indicated, that 
this method of treating certain expenses is a makeshift, 
and that thorough and adequate classification would make 
proper provision for all these expenses in the going 
accot.nts, so that every balance sheet -the thought being 
that balance sheets should be shown as often as once a 
month-would show the actual condition of the company 
at that date , without anything to be brought in subse­
quently. If the form of annual report required to be filed 
with the state officers demands this sort of treatment of 
the items specified, then the reports must be so constructed 
until such a time as the better accounting of the companies 
demonstrates to the authorities that the items can be better 
a nd more logically arranged. 

Evidently some of these points were in mind at the 
time the committee prepared its report,for there are enum­
erated among the questions left open for the consideration 
of the new committee, the following: the pro-rating 
monthly of the yearly expense of water, taxes, insurance, 
interest, or any other charge that it would be desirable to 
pro-rate; the method of making charges in operating ex­
penses; the extent that detailed and statistical information 
should be furnished; the annual charge for depreciation; 
and the creation of a sinking fund therefor, with the 
amount so set aside put into a safe interest earning invest­
ment. 

However, we look at it, very much has been done by 
the original committee on a Standard System of Railway 
Accounts, more perhaps than was ever before accom­
plished in the same length of time by any similar commit­
tee entrusted with the accounting problems of a great in~ 
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dustry. Their work so thoroughly done has also served 
to show how much more there is that it is expedient to do. 

The new committee will begin its work under most 
favorable auspices,having on the one hand the benefit of the 
investigations made by those of its members who composed 
the original committee, and on the other hand the compre­
hensive discussion of the convention to which the report 
was submitted, and its cordial approval of the method pur­
sued and general results produced. Street railway ac­
countants throughout the country are more alive at present 
to the importance of the work which this committee has in 
hand than ever before, and are likely the present year, 
therefore, to assist in the effort far more than they were 
able to assist in what was done last year. 

Notes on Street Railway Accounting 

The committee now in charge of the important work 
of a standard system of accounts is composed of the three 
street railway accountants constituting the original com­
mittee, namely : C. N. Duffy, of St. Louis; W. F. Ham, 
of Brooklyn, and J. F. Calderwood, of Minneapolis, to­
gether with two new members, H. L. Wilson, of Boston, 
and H. J. Davies , of Cleveland. Some little discussion 
occurred in the convention with respect to the composition 
of the committee for the present year. It seemed to be the 
opinion of the original committee that it would be advan­
tageous to the association to have the committee for the 
present year made of new timber, their argument being 
that in a sense they had exhausted their own thought 
upon the subject. This suggestion, however, did not find 
favor with the convention , as was shown by the assertion 
of one member that if an entirely new committee were ap­
pointed it would probably result in the presentation of an 
entirely new report a year hence. This fact is alluded to 
as showing how, from one point of view at least, every 
question connected with the subject of standardization of 
accounts was regarded by the convention as still 
open. However, the wisdom of the convention insisted 
that the old committee be continued so that there need 
not be an entirely new report prepared. The compromise 
offered by one of the members of the old committee, that 
it be somewhat reinforced was readily agreed to. 

* * * 
Concerning the selection of additional members of the 

committee, one special consideration was brought to the 
attention of the convention, which was to the effect that 
the membership of the committee should be geographic­
ally distributed in a way not only to be representative, in 
the sense of bringing to bear upon its work an intimate 
acquaintance with methods prevailing in different parts of 
the country, but also to be in position to exert an influence 
upon the various State Boards of Railroad Commissioners, 
under whose general auspices much of the accounting 
work of street railways must be done, and the ultimate 
decision of which must be taken into account in settling 
11;any of the questions now remaining open. The sugges­
tion was also made that for effective work the committee 
ought not to be made too large. Accordingly, it was in­
creased from three to five, and, as will be seen by the list 
just given, is composed of men residing in Massachusetts, 
New York, Ohio, Missouri and Minnesota, respectively. 

* * * 
The new committee has had no meeting as yet. Com­

paratively little has been undertaken, so far, even by cor­
respondence. In fact all of its members are too busy at 
present with annual statements and other features of work 
peculi_ar to the turn of the year, to have any time to devote 
to this subject. Three of them have been personally 
sup~rintendin~ the installation of the standard system for 
their companies. Further, the foundation of the com­
mittee:s work has been lacking until very recently~ The 
verbati11; rep?rt of the discussion at the Niagara Falls 
convention did not reach the members of the committee 

until December. It was the fi rst communication convey­
ing to them officially the suggestions and recommenda­
tions made by the convention. 

* * * 
The following suggestions of discussions for the pur­

pose of helping the work of the committee on standardiza­
tion are made by Mr. Calderwood, a member of the com­
mittee: 

''Start a discussion of the best manner of collecting the items of 
both labor and material and of bringing them up to the classifica­
tion of accounts. This work necessitates both books and sheets of 
special rulings. Start also a discussion of what form of statement 
best brings the true condition of the cost of operation to the atten­
tion of the practical street railway operator. What we most need 

· now, in connection with our classification, it seems to me, is a 
standard form for each of our different statements. As a fact, every 
road has almost an endless number of printed forms; forms that in 
many cases, when carefully analyzed, present a beautiful conglom­
eration of unreliable statistics that, as a fact, are of little or no 
practical benefit, and which tend to confuse rather than to en­
lighten. There are two fundamental and practical statements which, 
to my mind, are of benefit to every street railway operator. Un­
derlying both of these statements is this fact, that the cost of opera­
tion is made up of two items-labor and material. The first of these 
two divisions-labor-constitutes at least 8o per cent of the 
entire cost. The first statement, therefore, should show minutely, 
a classified comparison of pay rolls, comparing one pay roll with an­
other, and the pay rolls of one month with another. For the second 
-materials-I would suggest two statements, one showing the clas­
sification of the accounts and costs of the articles purchased the items 
of which would come through the purchasing agent. The sec­
ond would be a material statement coming from the storekeeper, 
showing the classification and cost of material delivered. These last 
two statements taken together,are very important because they enable 
the management to compare their purchases with the actual con­
sumption and thereby keep a check on surplus stock. These 
several comparative statements of labor and material are to my 
mind the keynotes to economy in operation. In comparison, all 
other statements in connection with operation are mere auxil­
iaries." 

* * * 
" The proof of the pudding is in the eating," is the way 

in which Mr. Calderwood introduced the announcement 
that on Jan. 1, his company would change its accounting 
classification to conform to the standard system promul­
gated by the Street Railway Accountants' Association. 

* 
A letter received late in December from C. N. Duffy , 

secretary and treasurer of the Citizens' Railway Company, 
St. Louis, with reference to the use of the recommenda­
tions of the committee by the companies in his charge, 
gives the following interesting facts: 

"On Jan. 1, 1898, I shall put into operation the standard sys­
tem of street rail way accounts as recommended by the Street Rail­
way Accountants' Association at their convention held in Niagara 
Falls, in October last. The thirty-nine operating expense accounts 
as scheduled, I shall condense into sixteen ledger accounts, carried 
on the ledger, being the number of ledger accounts I have always 
used, and 169 items carried on a 'Distribution of Operating Ex­
penses Book,' for the purpose of showing fully and completely the 
detailed and statistical information, as has always been my practice. 
I have found it entirely practical and comparatively easy to adapt 
my system of accounts to conform with the system recommended 
by the Accountants' Associstion to the permanent committee. The 
system can be conformed to without disturbing any system now in 
use, without discarding the ruled account books and without any 
expense further than the cost of the necessary printed instructions 
and the 'Distribution of Operating Expenses Book.' It is not nec­
essary to change the accounts, thereby rendering a comparison of 
the operation of the road in 1898 valueless and impossible as com­
pared with 1897. At least I have not found it necessary to make 
such changes. Objections of this kind would be the only ones 
possible against adopting and using any standard system. Any ad­
dition or changes that may be finally made by the permanent com­
mittee can easily be conformed to by pursuing the same general 
method that I have made use of." 

* * * 
Other prominent companies which have adopted the 

system include the following: Cleveland Electric Railway 
Company, Union Depot Railway, Missouri Railway and 
Lindell Railway, all of St. Louis; the Toledo, Bowling 
Green & F remont Railway Company, Toledo; the Ham­
ton Street Railway Company, Hamilton, Ont., and the 
United Traction Company, Pittsburgh, Pa. 
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LEGAL NOTES AND COMMENTS* 

EDITED BY J. ASPINWALL HODGE, JR., AND GEORGE 
L. SHEARER, OF THE NEW YORK BAR 

The Courts and Street Railways 

Some recent statutes and a number of decisions recently 
rendered by the courts are food for reflection, especially to 
any one who takes a broad view of the legislative and legal 
controversies in which street railways are involved. \Ve 
have recently seen equity judges, both at trial term and 
in appellate courts, passing upon many questions which 
would s~em to be without the purview of a legal training 
and beyond the legitimate functions of a judicial, in dis­
tinctiou from a legislative, body. 

The Constitution of the United States provides that 
the executive, judicial and legislative functions of the Gov­
ernment shall be exercised by entirely distinct depart­
ments. In various forms these restrictions upon the 
powers of each department have found their way into the 
state constitutions. In New York, for example, Article 31 

Section i of the Constitution provides that '' the legislative 
power of the state shall be vested in the Senate and Assem­
bly;" aud this has been construed by the highest court in 
the state to mean that the sole power to legislate is vested 
in the legislature and it shall have absolutely no other 
power.-(People v. Keeler, 99 N. Y: 1-76; 2 N. E. Rep. 
620; People vs. Webb, 5 N. Y. Supp. 855.) It has also 
been held that this power to legislate cannot be delegated. 
So where an act was passed providing that it should uot 
become a law until approved by a vote of the people, it was 
held to be unconstitutional, on the ground that the repre­
sentatives of the people had bad placed upon tlzem the respon­
sibility of legislation, and they could not get rid of this 
duty by delegating the power, even to their own constitu­
ents who had placed the responsibility upon them.-(Barto 
v. Himrod, 8 N. Y., 1-83.) 

With these general propositions in mind it is, at a first 
glance, rather surprising to read the opinions of judges 
who are passing upon the expediency of building overhead 
or underground tunnels through great cities, determining 
whether or not it is proper to have certai11 tracks laid across 
the entrance of a great interurban bridge; deciding as to 
how far it is expedient for the city to issue bonds for the 
construction of_ municipal rapid transit facilities; passing 
upon the question of the necessity of gates at street cross­
ings to preserve . the safety of the public; determining 
whether street railroads should be compelled to cross the 
tracks of a steam road in a village at grade, by an under­
ground tunnel, or by an overhead construction. 

Manifestly, the first answer one would be likely to 
make, to the question as to whether the determination of 
t~ese que~tions were the exercise of legislative or of judi­
cial functions would be that they were strictly legislative. 

The street railroads in every state are materially inter­
ested in the decision of the question as to whether various 
decisions of the lower courts of such questions are to be 
held valid by the courts of last resort; and, of course if 
these questions are purely legislative then any statute p~o­
viding for their determination by the judicial department 
of the government is unconstitutional. 

The tendency of recent legislation and judicial deci­
sions is to &"ive to the courts the determination of many of 
these questions, and to uphold that course when its consti­
tutionality is attacked. 

There is much to be said on both sides. One of the 
priucipal reasons for sending these matters to the courts 
for determination, is one of the best arguments in favor of 
so doing. It arises out of the fact that the men on the 
bench are, ordinarily, men who can be better trusted to de­
cide fairly between the public and the railroad companies, 

. •Communication~ r:eiating to this department may be addressed to the 
editors, Johnston Bu1id1ng, 30 Broad Street, New York. 

and to decide less affected by extraneous considerations 
than are the ordinary state legislators. They are further 
removed from politics, are less under the control of bosses 
and the influence of large corporations, and what they do 
they have to give a reason for, and their reasons, often­
times, have to be reviewed by higher appellate tribunals. 
Experience, too, has shown that on the whole their deci­
sions in such matters are equitable. 

On the other hand, it is contended, and with much 
force, that the questions thus passed upon by the judges, 
are questions, the proper determination of which depends 
upou special training, far removed from that required 
by the practitioner at the bar or the judge on the 
bench . He should know the law and how to apply it and 
all its intricacies, but he is not a trained engineer or experi­
enced railroad man or an expert on electricity or steam 
power, and what is true of a single judge is even truer of 
a bench of judges. It is said with justice that the sending 
of such questions to the courts tends to divert the judges 
from their specialty-the study of law in which they 
should be wholly occupied. 

The expediency of the method of determining these 
questions by judicial authority has little bearing upon the 
decision of the constitional question involved; except that 
officers of street railways will need to consider carefully 
the question of expedieucy before deciding in any given 
state which side of the constitutional question they would 
pref er to take before the courts. 

A judge in Connecti<.:ut, who,recently, under a statute, 
passed upon some of these questions was overruled by the 
appellate tribunal on the precise ground which we have 
stated, to wit, that it was an attempt to legislate by the 
court instead of by the only duly and constitutionally 
authorized body-the legislature. 

In Pennsylvania, during the month, a decision in a 
case affecting the necessity or propriety of a grade crossing 
is typica) of the decisions in that state which have been 
affirmed by the higher courts. (Perkiomen R.R. v. College­
ville Elec. St. R.R. et al.) There the learned judge dis­
cusses all the questions which would ordinarily be consid­
ered by the village authorities ; passing upon them under 
the act of 187 I, which provides that a town council cannot 
establish a grade crossing unless the courts approve of it. 

In New York, the constitutionality of a somewhat 
similar statutory provision was directly called in question, 
and the court decided adversely to the contention that the 
act was invalid. (People v. L. I. R. R. Co., z34 N. Y. 506.) 
The court says: "No legislative power was given to the 
'' court. But the statute made the erection and operation 
'' of gates by railroad companies at places coming within 
"those mentioued, dependent upon the necessity of them 
'' for the safety of travel uFon the streets, to be ascer­
'' tained and determined in the manner provided; and when 
'' the order is so made by the court, the statute is effectual 
"to enforce the compliance with it. The creation of the 
'' power to determine the necessity of such safeguards at 
'' intersection of railroads with streets was legislative, and 
'' the exercise of the power so given is judicial. The re­
" sult of the latter in the manner prescribed is the condi­
" tion upon which the application of the statute is made 
'' effectual. And whether or not there may be any better 
'' or more reasonable method of accomplishing it, is solely 
"a legislative question." 

One thing is very clear, that there is or should be a 
limit to the power of the courts to exercise these, at least, 
quasi legislative functions, for if it were broadly held that 
the legislature could pass any act, leaving the question as 
to whether the surrounding circumstances made it neces­
sary or expedient for the act to become operative, then it 
is obvious that they might insert such clauses in all their 
statutes as to practically place the duty and responsibility 
upon the courts of legislating upon all questions ordi­
narily brought before the legislature. It seems also cer­
tain that this line can never be clearly defined, but much 
may be done to check the tendency, when it has reached 
a reasonable limit, beyond which it seems now: very likely 
to go. H. 
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CHARTERS, ORDINANCES, ETC. 

lLLINOIS.-A street car corporation accepting a franchise, which 
requires the payment of certain license fees, is bound to pay such 
fees, though other corporations operating cars in the same city are 
required to pay less fees. 

A city council in granting a franchise to a street car company 
may impose such license fees as, in its opinion, the public benefit 
may require, under Const. art. II, e 4, prohibiting the granting of 
such franchise, without the consent of the city authorities, and 1 
Starr & C. Ann. St. p. 1263, e 3, providing that such consent shall 
be on such conditions as the city authority "shall deem for the best 
interests of the public."-(Byrne v. Chicago Gen. Ry. Co., 48 N. E. 
Rep. 703.) 

MICHIGAN.-Where a city has the power to enforce forfeiture 
of a street railway company's franchise for failure to pay a tax, and 
the company confesses its inability to pay such tax, and the mort­
~agee of the company stands ready to advance the necessary funds 
111 case a receiver be appointed with power to borrow money, the 
appointment of a receiver upon the prayer of the mortgagee is 
proper, not as foreclosing the mortgage, and giving the mortgagee 
possession before the redemption period has expired, but as a means 
of preserving the property for the benefit of all concerned. 

Where a street railway company filed a bill to restrain the city 
from enforcing forfeiture of its franchise, a mortgagee of the com­
pany, being impleaded, can, by cross bill, pray that a receiver be 
appointed for the company, with power to borrow money, and apply 
it to prevent the forfeiture , the subject matter of the bill and cross 
hill being substantially the same, and the relief sought by the cross 
bill being germane.- (Union St. Ry. Co. v. City of Saginaw, 73 N. 
W. Rep. 243.) 

LIABILITY FOR NEGLIGENCE 

ARKANSAS.-While the traveling public and street cars have 
equal rights to use the public streets, street cars, ex necessitate, have 
a right of way on their tracks ; and although this does not give them 
a right to exclude the public, in case of conflict the individual 
traveler must yield. 

A charge to the jury that "though you may find from the evi­
dence that the plaintiff was to some extent negligent, yet if the de­
fendant did discover, or by reasonable diligence might have discov­
ered, the negligence in time, by using ordinary care to have pre­
vented the inJury, and failed to do so, it would be responsible to 
him in damages," is erroneous, as making the defendant liable in 
case the plaintiff was guiltv of contributory negligence.-( Hot 
Springs St. Ry. Co. v. Johnson, 42 S. W. Rep. 833). 

MASSACHUSE'l'TS.-Where a duly authorized railway t rack was 
built, and maintained in a highway in a proper condition , the town 
authorizing the same is not liable for an injury to a traveler caused 
thereby. 

A town is not liable for injuries received by a duly authorized 
street railway track, if it was constructed in the proper manner, 
though such construction, which was necessary to its operation, 
might be an obstacle to travel.-(Fowler v. Inhabitants of Gardner, 
48 N. E. Rep. 619 ). 

NEW YORK.-A physician's carriage was drawn up close to the 
curb, but so near to the track of a street railway as to barely permit 
a car to pass if the carriage remained motionless. He entered the 
carriage and took up the reins, when a car approaching from behind 
collided with the carriage. Held, even assuming that there may 
have been some slight motion of the carriage, _that he was not guilty 
of contributory negligence.-(Tarler v. Met. St. Ry. Co., 47 N. Y. 
Supp. rn90). 

MICHIGAN.-The fact that a street railway company was oper­
ating its cars by means of electricity, contrary to the terms of its 
franchise, cannot be raised in an action against it for injuries to a 
person on the street. 

Where a girl passed behind a street car without looking for the 
approach of a car on the other track, of which she had knowledge, 
and was struck by ~t, it was not error to charge that if the suit was 
brought for the lllJury of an adult person the court could take it 
away from the jury.-(Hine v. Bay Cities Con. Ry. Co., 73 N. W. 
Rep. 116.) 

. NEW YORK.-In an action to recover damages from a surface 
rail.way ~ompany f?r alleged negligenc_e, resul~ing in the death of 
plamttff s dog, which got under a moving car 111 some unexplained 
manner, held, that the mere fact that the car was, at the time of the 
accident, running at an excessive rate of speed, not shown to have 
been the cause of the accident, did not establish negligence on the 
part of the company.-(Dettmers v. Brooklyn Heights R. Co., 48 
N. Y. Supp. 23.) -

. ~Ew Y0RK.-At the trial of an action to recover damages for 
an t~Jury due to a collis~on_ between plaintiff's vehicle and a surface 
c~r, 1t appeared that pla1nt1ff saw the car approaching while 300 ft. 
distant. Defendant's request for a charge "that the defendant was 
not ~uilty of negligence for failing to ring a gong at the point in 
question" was refused. Held, that, as the only object of ringing a 
bell is to apprise travelers of the approach of a car, the refusal was 
error.-(Huber v. Nassau El. R. Co., 48 N . Y. Supp. 38.) 

WASHINGTON.----:--After alighting from one car, plaintiff was 
struck by a car commg from the opposite direction. The gripman 
on the Jat~er at the time was engaged in conversation, a nd did not 
s~e plamtiff, although plaintiff was in plain sight, and he did not 
nng the bell, or slacken speed, although the car was on a popu-

lar crossing of a populous city, a nd another car from the opposite 
direction was at the time passing said car . He could have stopped 
the car in from 5 to 12 ft. H eld , that defendant was guilty of negli­
gence. 

Plaintiff was on a crowded street car. H e signaled conductor to 
stop, but the conductor did not see the signal, so plaint iff stepped 
off while his car was in motion, and was struck by a car going in th e 
opposite direction. At the time he stepped off, h e was p revented 
from seeing down the track by reason of the crowded condition of the 
car, and he heard no bell or other warning. Held , that, although 
the accident happened on an unobstructed street , in daylight, plain­
tiff was not guilty of contributory negligence as a matter of law.­
( Smith, Union Trunk Line, 51. Pac. Rep. 400 ). 

NEW YORK.-A foot passenger was injured, in crossing a city 
street, by a loose rail of a surface car track. It appeared by several wit­
nesses that the track had been carefully inspected that morning, and 
appeared all right until shortly before the accident occurred , when 
the absence of two spikes was seen, and at once reported to the track 
master, who had it repaired promptly and within an hour after hear­
ing of it, but not until the accident had happened. The locality 
was always crowded with heavily loaded trucks, which might have 
sprung the rail. The track was comparatively new, and was well 
laid. Held, that the facts rebutted any presumption of defendant's 
negligence. 

Williams and O'Brien, JJ., dissenting.-(Casper, v. Dry Dock 
E. B. & B. R. Co., 48 N. Y. Supp. 352.) 

MINNESOTA.-Whether a pedestrian is guilty of contributory 
negligence in failing to look and listen before attempting to cross 
the track of a street railway is, as a general rule, a question of fact 
for the jury, to be determined from all the circumstances of the par­
ticular case; but the circumstances may be such, and the evidence 
as to those circumstances so conclusive that the court should say, as 
a question of law, that he was guilty of contributory negligence in 
failing to look and listen. Held, this is such a case. - (Terien v. 
St. Paul City Ry. Co. 73 N. E. Rep. 412.) 

NEW YORK.-In an action to recover damages for an accident 
due to the alleged negligence of the defendant in running one of its 
cars , testimony that the car was "going fast" was objected to by 
defendant, and the objection overruled. Held, no error. 

The court refused defendant's request to charge that: " If the 
jury believed that the car * * * was running at a moderate and 
proper rate of speed, and if at the time the child first started to cross 
the tracks the car was so close to the place where she was struck and 
run over that it was impossible for the car, under any circumstances, 
to be stopped before running over her, then the verdict should be 
for the defendant." Held, error.-(Ehrman v. Nassau Electric Ry. 
Co. 48 N. Y. Supp. 379.) 

MINNESOTA.-Plaintiff, who had previously been a perfectly 
healthy woman, was thrown against the seat of the car by the jolt 
consequent upon its derailment, and sustained a fracture of a rib; 
the rib penetrated the tissue of the lung causing frequent hemor­
rhages and finally blood poisoning. Held, that a verdict for $2500 
was not excessive.-(Donnelly v. St. Paul City Ry. Co. 73 N. W. 
Rep. 157.) 

ILLINOIS.-Where, in an action by the driver of a horse car for 
injuries sustained in a collision with a cable car, the court submits a 
special interrogatory as to whether plaintiff, by the exercise of or­
dinary care, could have avoided the collision, it is not error to 
refuse to submit other interrogatories as to mere evidentiary facts. 

A witness was not competent to testify as to whether there was 
a general custom, with respect to priority, between the horse and 
cable cars, when he h ad no knowledge about the matter at the time 
of the accident. 

Evidence as to such custom in other cities was inadmissible. 
The testimony of a witness for defendant that on the morning 

of the accident he saw nothing unusual about the speed of the cable 
cars, if inadmissible, was harmless. 

The admission of evidence that a witness had seen cars running 
at the usual rate of speed, stopped in 20 or 30 ft., was not prejudicial 
error.-(Chicago City Ry. Co. v. Taylor, 48 N. E. Rep. 831.) 

NEW YORK.-A complaint alleged that, while plaintiff was driv­
ing his cart across a city street, his horses took fright at the rapid 
approach of one of defendant's cars, and that t h e cart was thrown 
against the curb, and plaintiff precipitated to the ground and injured. 
No collision was charged. At the trial the judge refused to exclude 
plaintiff's evidence that the car struck the cart wheel, on the ground 
that it was a mere incident to the cause of action set forth in the 
complaint. Held, no error. 
SAME-CONTRIBUTORY NEGLIGENCE. 

If the driver of a cart, while coming up out of an excavation at 
one side of the street, looks more than 65 ft. up the street, to the 
point where the tracks of a surface car company turn in from another 
street, and no car is in sight, he is justified in assuming it safe to 
drive across the tracks.-(Walsh v. Atlantic Ave. R. Co., 48 N. Y . 
Supp. 343.) 

NEW YORK.-In order to render applicable the rule that, as 
between trolley cars and other vehicles, neither has any superior or 
paramount right of way where a street crosses an avenue on which 
is the line of the railway, it is not essential that the st reet opening 
off from one side of the avenue should be literally a continuation of 
that which opens off from the opposite side. It is sufficient if one 
is, in effect, a continuation of the other.- ( Brozek v. Steinway R. 
Co., 48 N. Y. Supp. 345.) 
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Patent Decision 

A patent case was decided last month by Judge 
·wheeler in the Circuit Court for the Southern District of 
New York. The case was that of the Sprague E lectric 
Railway & Motor Company vs. the Union Railway Com­
pany, et al., and was on the alleged infringement of let­
ters patent No. 324,892, relating to a method of suspend­
ing the motors O!\ the truck. 

The following is Judge Wheeler's opinion in full : 

OPINION 

This suit is brought upon patent No. 324,892,dated Aug. 25,1885, 
and granted to Frank J. Sprague for an electric railway motor con­
sisting of a fie ld magnet journalled on the axle of the driving wheels 
a t one end, and hung upon a spring from the truck, or the carbody, 
at the other, and carrying the armature shaft upon its pole pieces 
parallel with the shaft of the driving wheels, and connected to them 
by gearing. The specification as to this arrangement says: 

"The armature being carried rigidly by the field magnet, these 
two parts must always maintain precisely the same relative position 
under every vertical or lateral movement of the wheels or of the 
carbody; and as the field magnet which carries the armature is itself 
centred by the axle of the wheels to which the armature shaft is 
geared, the engaging gears also must always maintain precisely the 
same relative position. At the same time the connection of the en­
tire motor with the truck is through springs, so that its position is 
not affected by the movements of the truck on its springs." 

The claims in question are: 
2. The combination of a wheeled vehicle and an electrodynamic 

motor mounted upon and propelling the same, the field magnet of 
said motor being sleeved upon an axle of the vehicle at one end, 
and supported by flexible connections from the body of the vehicle 
a t the other end, substantially as set forth. 

6. The combination with a wheeled vehicle, supported upon its 
axles by springs, or an electro-dynamic motor flexibly supported 
from such vehicle, and centred upon the driving axle thereof, sub­
stantially as set forth. 

9. The combination with a wheeled vehicle, of an electro-dyna­
mic motor centred upon the driving-axle thereof at one end, a 
spring support for that end of the motor from the truck o r body of 
the vehicle, and relieving axle wholly or partly of dead weight, and 
a spring support for the other end of motor from the truck or body 
of vehicle, substantially as set forth. 

This patent was before the Circuit Court of Appeals for the 
E ighth Circuit in Adams Electric Railway Company vs. Lindell 
Railway Company, 77 Fed. Rep. 432, which was brought upon 
patent No, 300,827, dated June 24, 1884, and granted to A. Welling­
ton Adams for improvements in electric motors, against structures 
made according to this patent as infringements. The position of 
Sprague's invention with reference to prior structures, inventions 
and patents is there well and comprehensively set forth by Judge 
Sanborn in the opinion of the Court; and the decree dismissing the 
bill appears to have been affirmed because, in short, Sprague's inven­
tion was independent of Adams'. And if Sprague's patent was for 
merely hanging and centering one end of the motor of a carriage 
upon the axle of the driving wheels, and suspending the other by a 
spring from the body of the vehicle, or the truck, it would be 
shown from that case to be wholly lacking in novelty, and void. 
He was not a pioneer here, and could have a valid patent for only 
what was new in his method of making the power of the electrical 
current turn the driving wheel. No one had before, however, hung 
a field magnet at one end upon the axle of the driving wheels, an<l 
at the other upon a spring from the body of the car, or the truck 
and an armature axle upon the pole pieces of the magnet, parallei 
with and geared to the axle of the driving wheels for d riving a car 
by a current of electricity. This combination simplified greatly t h e 
required structures, improved their results, and came into immedi­
ate use. The invention of it seems to well support these claims of 
the patent. 

The defendant's structures differ in some respects'from those of 
the patent, but have all these parts working together in the same 
relation to each other, for the same purpose and producing the same 
result. They are altered by the addition of a joint in the motor, 
and of another spring to h elp carry it, but not by dispensing with 
any of the parts; they are improved upon but not departed from, 
The defendant's improvements are not made independent of and 
clear from Sprague's, but upon his ; and his patent appears to be 
infringed by this taking of his inventiou to improve upon.-Decree 
for Plaintiff. 

S. H. Short, vice-president of the Walker Company, 
expressed himself in regard to the decision as follows: 

We do not regard Judge Wheeler's decision as affirming that the 
\Valker motors are an infringement of this patent and consider the 
decision for the plaintiff as based upon a misunderstanding of the 
construction of our motor. As will be noticed, the Court defines 
the Sprague system as that "of a field magnet journaled on the axle 
of the driving wheels at one end, and hung upon a spring from the 
truck, or the car body, at the other, a nd carrying the armature shaft 
upon its pole pieces parallel with the shafts of the driving wheels, 
etc." 

This describes the original motors in which the armature shafts 
were carried upon the pole pieces which was done by means of a 
brass bracket connecting the two poles of the bi-polar motor then in 
common use. The Walker construction is clearly not covered by 
the mechanism thus defined, because the armature shafts are not 
carried upon the pole pieces but upon the motor frame itself. On 
the contrary the pole pieces are entirely independent of the arma­
ture supports and are perfectly free. 
. R_eferring now to th_e b_road claims of the patent Nos. 2, 6, and 9, 
1ll which the general pnnciple of suspending a motor flexibly on a 
car axle and truck are claimed. The Judge clearly points out from 
the case of Adams Electric Railway Company v. Lindell Railway 
Company that these points are not patentable on account of prior 
inventions and expressly states that "if the patent was for merely 
hanging and centering one end of a motor off a carriage upon the 
axle of the driving wheels, and suspending the other by a spring 
from the body of the vehicle, or the truck, it would be shown from 
that case to be wholly lacking in novelty and void. He was not a 
pioneer here, and could have a valid patent for only what was new 
in his method of making the power of the electrical current turn 
the driving wheels." , 

The Court in then defining what was the invention expressly 
declares that it was a combination of a flexible method of suspen­
sion "and an armature axle upon the pole pieces of the magnet, 
pa:aJlel with, and geared to, the axle of the driving wheels for 
dnvmg a car by a current of electricity." This combination is of 
course not present in the Walker equipment. 
. We ha v~ th~ most e~inent legal opinions that our construction 
m no way mfnnges this patent. We do not regard the point as 
of g reat moment, however, and could easily dispense with the 
construction claimed in the patent if it should seem desirable. The 
truck springs themselves come between the motor and the wheels 
and axles and truck, and are amply sufficient to give the necessary 
flexible support to the electric equipment. -···-Annual Report of the Chicago City Railway 

Company 

. Menard K. Bowen, general manager of the Chicago City 
Railway Company, was elected last month president, succeeding in 
that position George H. Wheeler. W. B. Walker was elected first 
vice president, and Joseph Leiter second vice-president. The follow­
ing directors were elected: George T. Smith, Samuel W . Allerton, 
M. K. Bowen, D. G. Hamilton, Joseph Leiter, William B. Walker, 
George H. Wheeler. · 

T he followi ng figures are given in the annual report: 

Cable lines . . 
Horse lines . . 
Electric lines . 

All lines . 

REVENUE CAR MILES 

. 12,562 ,610 
198,860 

. I 1,616,530 

. 24,378,000 

RUN. 

Per. ct. 
51.532 

.816 
47.652 

I ,345,580 dee. 
427,830 " 

1,598,5rn inc . 

NUMBE R OF R EVENUE PASSENGltRS CARRIED. 

By cable lines .. 
By horse lines .. 
By electric lines . 

. 41,444,636 
691,051 

. 53,485,425 

By all lines. . 95,621,II2 

Per. ct. 
43.342 

-72 3 
55.935 

4,990,775 dee. 
2, 183,58o " 
7,556,552 inc. 

An increase over the previous year of 382,197. 
Passenger receipts per day . . . $13,098 $ 88 inc. 

164 dee. 
252 inc. 

Expenses per day . . . . . . . . . 7,969 
Net receipts per day. . . . . . . . . 5,128 
Net loss on horse lines for the year . 13,365 5,144 dee. 

Cost of operating, per car mile. 1897. 1896. 
Cents. 
I0.540 
25.889 
13.467 
12.126 

Cable lines . . 
Horse lines . . 
E lectric lines . 
All lines . . . 

Cents. 
. I0.706 
. 24.096 
. 13.051 
. 11.932 

The secretary's report for 1897 was as follows: 

Passenger receipts .. 
Miscellaneous receipts 

Total earnings . 

Operating expenses .. 
Bonded interest . . . 
Depreciated account . 

Net earnings. 
Earnings applied to dividends 
Dividend paid, 12 per cent 

Surplus ..... . 
Capital stock, 1896 . 
Capital stock, 1897 . 

1897. 
. $4,781,055 

35,461 

1896. 
$4,761,945 

46,921 

. $4,816,516 $4,808,866 

2,908,982 
207,877 
50,000 

2,977,208 
207,877 
181,568 

. $1,649,656 $1,442,212 

. 1,440,000 1,289,787 

. $ 209,656 $ 152,425 
. $10,750,000 

. . . . 12,000,000 
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Mr. Bowen, the new president , is undoubtedly one of the most com­
petent and one of the best known street railway managers in this coun­
try. H e was born in 1858 in Jefferson Barracks, Mo., and received his 
early education at St. Louis University but la ter took a course 
in engineering at the Washiugton University in St. Louis. At the 
age of nineteen he entered the Government service as assistant engi­
neer on a triangulation survey of the Mississippi River. H e was 
a fterwards appointed a~sistant engineer of the jetty work in the h arbor 
at New Orleans. Mr. Bowen was engaged for some time after this 

in surveying and steam rail­

M. K. BOWEN 

road work. He commenced 
his street railway career in 
Kansas City as chief engineer 
and superintendent of con­
struction of the Kansas City 
Railroad. After leaving Kan­
ms City Mr. Bowen was en­
gaged for about a year in New 
York City and then accepted 
the position of superintendent 
with the Chicago City Rail­
way Company. After dis­
charg ing the duties of thi s 
office for four years his ability 
and faithful servi ce were re­
cognized by his d irectors a nd 
and h e was promoted to the 
general managership. T his 
was only a year ago a nd now 
the highest honor in the gift 
of the corporation has been 
bestowed upon him. One of 
the most valuable features 
that Mr. Bowen has intro-
duced since his connection 

with the Chicago City Railroad Company has been the weekly 
meeting with the different heads of departments. In this m eeting, 
which is usually held on Friday, Mr. Bowen meets the foremen and 
chiefs of all the departments of the road and encourages them to 
make su~gestions regarding their work and t o criticise any feature 
which they think should be changed. In this and in other ways 
Mr. Bowen keeps in close touch with all the employes of his system 
and to this practice is undoubtedly due a great part of his success as 
a street railway manager. Mr. Bowen's host of fri ends throughout 
the country will wish him all possible success in his new position . -----... •---- --

Changes in Boston 

At a meeting of the stockholders of the Boston E levated Rail­
way Company (leasee of the West End Street Railway Company ) 
held Jan. 3, 1898, the following gentlemen were elected directors 
for the ensuring year: Frederick Ayer, Wm. A. Bancroft, Samuel 
Carr, T. Jefferson Coolidge, Jr., Wm. Endicott, Jr., William A. 
Gaston, Charles J. Paine, F. H. Peabody, Robert Winsor, James M. 
~rendergast and Jacob C. Rogers; and a few days later the follow­
mg officers were elected: William A. Gaston, nresident; William A. 
Bancroft, vice-president; William Hooper, treasurer, and John T. 
Burnett, secretary and clerk of the corporation. C. S. Sergeant, 
formerly ge~eral manager of the West End Company, will be re­
!ained by this company with enhanced duties and emoluments. It 
1s expected that the company will move its offices from the cramped 
and narrow rooms in which a portion of the business of the West 

End Company has been carri­
ed on for more than ten years 
to the spacious quarters in 

WILLIAM A. BANCROFT 

the Converse Building, now 
in process of erection at the 
corner of Milk and Pearl 
Streets, a few doors below the 
building now occupied. The 
company will occupy eight of 
the ten stories in the build­
ing, thus affording ample 
space for the immense work 
which the company will have 
to carry on and allowing it to 
concentrate its entire force, 
which is now scattered around 
in no less than five buildings 
all over the city, into one 
building. The new building 
is considered an excellent lo­
cation for the offices of the 
company. The rooms are well 
lighted, airy and cheerful, 
aud equipped with all modern 
appliances of the most approv-
ed character. 

William A. Bancroft, who has been elected vice president of the 
Boston E lev~ted RailwayCompany,wasborn Apr. 26, 1855,in Groton, 
Mass., and 1s the son of Charles and Lydia Emeline (Spaulding ) 
Banc;oft .. He ~ttended the public schools and the Lawrence Acad­
emy in ~1s native town, and afterwards Phillips Exeter Academy, 
from w~1ch he was graduated in 1874. He matriculated at H arvard 
College 1n 1878, and was graduated from the Law School. He was ad. 

mitted to the Suffolk bar in 1881. When in college he became noted 
for hi s athletic prowess, and was captain and stroke oarsman of the 
victorious Harvard University crews of 1877, 1878 and 1879. 

Thirteen years ago he started in the street railway business as 
general superintendent of th e Cambrirlge Railroad. It was a horse 
railroad and it was in competition with the Charles River Railway 
Compan y. About fifteen months after this he became general super­
intendent of the t wo street railways which were united under the 
name of the Cambridge Railroad. 

During that ti me he had very good success in the operations of 
the two companies and a number of changes were made that were 
for the adva ntage of the public, the companies and the employes. 

After the West Encl Street Railway Company absorbed the 
Cambridge Railroad, he was appointed general roadmaster of the 
entire system, superin tending the first construction of the electric 
lines of th e West End Company. Asa street railway superintendent 
his administration was eminently successful, and his energy, firm­
ness, tact a nd organizing ability at the time of the great strike in 
1887 brought h im into prominent notice. In 1890 he left the st reet 
railway service with the good will of its employes and returned to 
the practice of law. In the fall of 1881 he was elected a common 
councilman and the following year was elected a representative to 
the legislature, and was re-elected in 1883, and again in 1884. In 
the fall of 1890 he was ch osen an alderman and in the following 
year was re-elected. He served as president of the Board and chair­
man of the F inance Committee during both Jears. Elected mayor 
in 1892, h e served for four successive years as chief executive. I n 
1893, while m ayor, he was made an overseer of Harvard College, 
and in the same year p resided over the Republican State Conven ­
tion at which Governor Greenhalge was fi rst nominated. In 1894 
he was elected presiden t of the New England alum ni of Phillips 
E xeter Abademy, which position he still holds. 

In March, 1896, he became counsel of the Boston Elevated 
R ailway Company, a nd in January, 1897, was elected vice-president 
and managing director, and from now on be will di rect the manage­
ment of this company which h as recently leased the West E nd 
Street Railway Compan y with its 305 miles of track. 

NEWS OF THE rlONTH 

A PETITION is being circulated among t h e citizens of Bingham­
ton, N. Y ., to prevent the Binghamton Rail road Company from 
using salt upon its tracks to remove snow and ice. It is urged by a 
number of citizens that the use of salt destroys th e sleighing on the 
business streets of the city. 

T HE Pen nsylvania Railroad is making experiments with an 
electric locomotive on its branch at Atlant ic City, N. J., with the 
view of doing away with the steam locomotives now in use. 

THE Metropolitan Street Railway Company, of Kansas City, 
Mo., is about to adopt a t its different power houses an arrangem ent 
for destroying the smoke coming from the smoke-stacks. This is 
in obedience to an anti-smoke ordinance passed by the Kansas City 
Council. 

IT is stated that North Tonawanda, N. Y., will soon have elec­
tric power from Niagara Falls. The Tonawanda Power & Conduit 
Company expects t o be able to deliver the Falls power to customers 
by May 1. 

A BILL has been introduced in th e New York Legislature pro­
viding that five cents is the maximum rate of fare to be charged by 
street railway companies within the limits of cities of r,500,000 in­
habitants or m ore. 

A PECULIAR accident occurred recently on the Fourth Avenue 
cable line of t h e Metropolitan Street Railway Company of New 
York. Smoke was seen issuing from the cable slot at Twent y-th ird 
Street, and on investigation it was found that the entire conduit for 
a block was full of fire and smoke. It is supposed that the oil 
troughs over which the cable runs caught fire in some way. Traffic 
on the line was suspended until the blaze h ad burned out. 

IT is stated that the Illinois Street Railway Association, newly 
organized, h as prepared a bill for submission to the Illinois Legisla­
t ure making th e life of a ll street railway franchises in the state, 
ninety-nine years. 

A Blf,L permitting the consolidation of the Eckington & Sol -
d iers' Home Railway Com pany, the Maryland & Washington Rail. 
way Company a nd the Belt Railway Company, all of \Vashiugton, 
D. C. , has been int t oduced in the Senate. 



106 STREET RAILWAY JOURNAL. (VoL. XIV. No. 2. 

EVER since Thomas M. Jenkins became manager of the Cin­
cinnati, Newport & Covington Railway Company it has been the 
custom of that corporation to offer cash prizes ranging from $5 to 
$25 to its various employes each year, for carefulness, tidiness and 
good demeanor. The annual distribution was recently made. 

AT a meeting of the Engineers' Club of St. Louis, on Jan. 5, a 
paper was read by Richard McCulloch, entitled " An Historical 
Sketch of Street Railways." The development of the street railway 
from the first road in New York City in 1832 was traced. The early 
experiments, with mechanical traction, and the history of the 
pioneer roads were given, and the general improvements in street 
railway construction was traced down to the present time. The 
local history of the St. Louis roads was then taken up, and a short 
sketch of the omnibus lines which preceded the street railways was 
given, and the history of the early horse railways was outlined. 
The first cable roads and the early electric roads were described, 
and the paper closed with a review of the present condition of 
street railways. 

WORK on the San Gabriel Power Company's plant, near Azusa, 
Cal., is being pushed very rapidly in every department-nearly 500 
men being now employed. The power will be transmitted to Los 
Angeles, and it is stated that contracts have already been signed in 
that city for all the power that company will be able to supply. 

IT is stated that a bill is about to be introduced to the Kentucky 
Legislature making it compulsory for the street railway companies 
in all cities of the second class in Kentucky, to operate cars between 
the hours of 6 and 8 A. M. and 5 and 7 P. M., for the benefit of work­
ing meu and to charge but a 3-cent fare during these hours. This 
bill will affect cities of the size of Covington, Newport, Lexington, 
etc. 

THE Metropolitan Street Railway Company, of New York, has 
placed on trial a number of fenders on its electric lines. 

UNITED STATES CONSUL BEI,L, writing from Sydney,New South 
Wales, says: "Th e general outlook of business is more favorable; 
t he seasons are better, the crops good, the tendency of general 
business is improving, and American dealers are surely enjoying a 
fair share of the increased prosperity. Our manufacturers have se­
cured the contracts for the machinery of Sydney, and have stipu­
lated to furnish 2000 tons of steel rails for the new railway lines. " 

THE Board of Railroad Commissioners, of Connecticut, has is 
sued an order that the platform of the enclosed cars of the Norwich 
Street Railway Company be protected by glass fronts within sixty 
days from the date of the order, during the months of December, 
January, February and March of each year; and that in future, when 
the company shall purchase closed cars, the cars shall have plat­
forms fully vestibuled with glass fronts and sliding doors of glass. 

THE general manager of the New York & Queens County Rail­
way Company of Long Island City, N. Y., has recently issued an 
order prohibiting, under penalty of dismissal, any employe of the 
road boarding or living at a hotel, or a saloon, or at a restaurant 
which has a liquor store annex. To enter a saloon while on duty is 
a lso punishable by dismissal, and any employe detected in the act 
"of drinking alcoholic liquors during his business hours, will be sum­
marily discharged. 

THE employes of the Union Traction Company, of Philadelphia, 
are planning a large reception to take place Tuesday ,March r. Many 
of the officials of the company have signified their intention of being 
present and are aiding in every way to make the affair a success. 

THE growth of street railways in Vermont has been remark­
able since electricity was introduced. Previous to the year 1894 
there were but two street railways in the state , and these were oper­
ated by horses. These roads were in Burlington and Rutland. The 
close of the year 1897 finds seven electric railways in operation with 
50 miles of track and an equipment of 48 cars; two roads being built, 
with 14 miles of track completed and II miles in process of building, 
and two roads projected, with a mileage of 34 miles. This aggregates 
109 miles of electric railway built, in process of construction, and 
projected, 

THE Rodgers fifty year franchise law has been repealed by the 
Ohio Senate, and the Bramley substitute, with an amendment of­
f~red by Senator Wolcott, a4opted in its stead. This does away 
with the right of city councils to grant franchises to street railway 
companies, upon consolidation, for a term of fifty years. By the 
amendment of Senator Wolcott the repealing bill also provides that 
if two roads consolidate only one fare can be charged for a continu­
ous ride over the consolidated lines. By the law as it now stands city 
councils can grant franchises to street railway companies for a 
period not to exceed twenty-five years. 

A CONFERENCE has been held by the street railway companies 
of Cleveland and the post-office authorities in regard to the placing 
of U.S. mail boxes on a large number of cars in that city. It is stated 
that boxes will be placed on the rear dashboards of the cars, where 
they will be within convenient reach of passengers and also of pe­
destrians who may be near a car when it stops. The boxes will be 
emptied at the end of each trip and in this way a very quick and 
frequent collection of mail matter can be secured. Cars carrying 
boxes will have special signs to distinguish them from others. 

THE following list of the electric railways which have been pro­
jected in the state of Michigan will be of interest as showing the 
revival of business activity in the West. The lines under consider­
ation are as follows: from Detroit to Toledo, 50 miles, with two com­
panies figuring on it and one of them claiming to have acquired 
most of the necessary right of way; from Bay City through Wisner, 
Akron and Columbiaville, to Sebewaing, 30 miles; from Lansing, 
through St. John's, Maple Rapids, Pompeii, to St. Louis, 53 miles, 
with ultimate extension to Midland, the company has already 
been incorporated; from Lansing, through Danville, Birkett's and 
Unadilla, to Dexter and Ann Arbor, 70 miles, this company has 
been inc~rporated; from Detroit to Romeo, 33 mile's; from Hart, 
through Hesperia to White Cloud, 35 miles; Detroit to Pontiac, by 
way of Redford, and the lake resorts, 30 miles; from Pontiac to 
Flint, 42 miles, right of way already secured ; from Bay City through 
Saginaw,Caro, Sanilac Center and Crosswell to Lexington, 90 miles, 
with a probable extension down the lake shore to Port Huron; from 
Kalamazoo to Battle Creek 25 miles, right of way secured and 
work will be begun this season; from Dundee to Monroe, 17 miles; 
from Lambertsville to Toledo, 18 miles; from Coldwater to Union 
City 13 miles; also from Coldwater to F remont, 0.; from Benton 
Harbor east IO miles, then one branch to Allegan, 60 miles, and 
another to Cassopolis, 40 miles. The latter road is partly graded, 
but the company has become involved in litigation. 

ANOTHER instance of rapid street railway construction occurred 
at St. George, S. I., N. Y., recently. The Midland Railroad Com­
pany and the Staten I sland Electric Railroad Company have both 
been trying to secure possession of South Street, St. George. At 
midnight the Midland Railroad Company set 250 laborers to work 
and by torchlight 1000 ft. of double track were laid. At 5 A. M. 

the construction work was entirely completed and a car was running 
on the afternoon of the same day. 

THE Brooklyn Heights Railroad Company is fitting up an old 
frame building adjoining one of its car sheds, as a club room and 
meeting place for its employes on the Flatbush Avenue line. It is 
intended to fit up the interior of the house in a most comfortable 
style. A director of the company has donated a pool table and sev­
eral residents of Flatbush have promised to donate a complete gym­
nasium, while the railroad company will furnish plenty of reading 
matter. The employes of_ the road are very enthusiastic over the 
plan. 

THE National Association of Manufacturers, held its third 
annual meeting in New York City on Jan. 25, 26 and 27. The meet­
ings were attended by large crowds and the convention will un­
doubtedly have a marked influence on the development of American 
m anufactures during the coming year. A grand banquet was held 
on the evening of Jan. 27, at the Waldorf-Astoria, at which Presi­
dent McKinley made an eloquent address. 

THE annual ball and vaudeville entertainment of the Third Ave­
nue Railroad Employes' Mutual Relief Association was held at the 
Lexington Opera House on Friday evening, Jan. 28, 1898. An ex­
cellent vaudeville entertainment was provided and the affair was a. 
v~ry pleasant one in every way. 
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Prizes for Conduc to rs 

The Lindell Railway Company of S t. Louis, Mo., has 
offered a number of prizes to the conductors on its lines 
for the best set of answers t o a long list of questions about 
the proper duties of a street railway conductor. T hese 
questions are as follows: 

1. What do you consider the four chief requirements of a con-
ductor in the order named? 

2. What is your duty respecting the h andling of the bell cord? 
3. Who has charge of the car and to what extent ? 
4. In case of an accident, what is the conductor's duty? 
5. What is the substance of the rule which the cond uctor is re­

quired to read frequently and to his motorman occasionally? 
6. Under what circumstances are motorm en permitted t o pass 

persons waiting to board the car ? 
7. In case your car is a little behind time how would you make 

up the same? 
8. What is your position on the car when not eugaged in-collect­

ing fares? 
9. What is your duty when ladies and children and in firm peo­

ple board or leave the car? 
IO. During any difficulty or altercation with a passenger what 

should vou strive to do? 
1r. To what extent are you permitted to use tobacco while on 

duty? 
12. State the rule respecting passengers smok ing on the car? 
13. State substance of rule respecting expectorating in the car, 

or on the car floor ? 
14. What are the small windows on th e roof of the car placed 

there for? 
15. During cold weather when should the rear door be per mitted 

to remain open ? 
16. During dusty weather what do you consider the best pre­

ventive from dust entering the car? 
17. Would you expect to retain the good opinion of our pat rons, 

and your employers, if you addressed the passengers in a rude or 
ungentlemanly manner? 

17A. Have you ever been reported or reprimanded for u ngentle­
manly conduct? 

18. What is the limit to number of passengers on platform when 
there are seats vacant inside? 

19. Why should the passageway from car door to step be k ept 
clear? 

• 20. What is your duty before giving the sig nal to start ? 
21. Why should the trolley never be pulled down unless the 

motorman has shut off the current at the controlling switch ? 
22. Why should all collections be completed and fares regis-

tered before your car arrives at a transfer station? 
23. Name all bell signals? 
24. Are you thoroughly versed in the use of the telephone? 
25. How would you secure a connection with the telephone sta­

tion required ? 
26 In case of a blockade along the line, whose duty is it to 

notify the office? 
27. What is your duty when discharging passengers if you see 

them attempt to cross the street after leaving your car? 
28. What is your duty respecting the ex amination of the car as­

signed to you, before leaving the car shed? 
29. What is your duty respecting the examination of car before 

taking the same from relief conductor ? 
30. In what condition should the car be left before entering the 

car shed? 
31. State regulation respecting the transportation of employes? 
32. How much change should each conductor provide himself 

with? 
33. Under what conditions are you permitted to eject a passen-

ger from the car? 
34. What is your duty when the trolley wire is down? 
35. What is your duty in case of injury to person or persons? 
36. If a bill of large denomination were tendered and you could 

not return proper change, what course would you pursue ? 
37. If a person whose statement you did not question should in­

form you that he or she bad no money with which to pay fare , what 
course would you pursue ? 

38. Why are some of the poles along the line painted with a 
single white band? 

39. Why are some of the p 0les along the line painted with a 
double white band ? 

40. Why should cars be evenly spaced after a blockade, and not 
started up together and run in bunches? 

41. What is the advantage to the public in having cars operated 
according to schedule time and on spaces equally divided? 

42 . What are the rules of the company respecting the carrying 
of large packages, bicycles, glass and dogs? 

43-. What would you limit the size of a package permitted to 
be carrted on a car? 

44. Why are conductors prohibited from h olding the bell cord 
while the car is at a standstill? 

45. What would be your duty after sig naling the motorman to 
stop and before reaching the crossing or stopping place, a passen­
ger should attempt to leave the car before the same has been brough t 
to a stop? 

46. In disch arging and taking on passengers how would you ex­
pedite the same-that is to say, where a numher of passengers 
desiring to · get off and others anxious to get on at the same time? 

47. How should the time on the stand at each end of the road be 
occupied ? 

48. Should your car be derailed or from any cause blockade the 
crossing of a steam railroad, what would be your first duty? 

49. W h y should a sharp lookout for passengers be at all times 
maintained ? 

50. Ov .. r what division would you instruct passengers to reach 
th e following points, and at what street would yon direct them to 
get off ? ( Here follows a long list of local names.) 

MOTORMEN. 

1. Having been assigned a-car by the foreman of your division, 
what should be your first duty before taking the same out of the 
shed? 

2 . Who is supposed to have charge of the car? 
3. What are your duties as motorman from the time yon take 

ch arge of the car until the time yon turn the same in, or deliver the 
car to your relief man? 

4. W hat are your duties with reference to running over rail­
road crossings, frogs and switches? 

5. How would yon cross a railroad crossing, crossover, frogs 
and switches ( with the brake set or released)? 

6. W h at are your duties with reference to handling your car 
down grade? 

7. In running through water to what advantage should motors 
be operated ? 

8. W hat are your duties in case your car gets beyond your 
cont rol in going down a g rade ? 

9. In case your car wheels slip in making a grade, what method 
should you apply to obviate same? 

10. W hat are your duties in case power is shut off respecting 
starting up? 

1 1. Under what circumstances are you permitted to reverse 
your motors? 

12. In case it becomes necessary to reverse the m otors, wh at is 
your first duty ? 

13. In what manner would yon replace a fuse? 
14. I n case a second fuse blows in succession, what is your 

d uty? 
15. If a commutator acts badly, or other electrical t roubles pre­

sent themselves and eith er motor becomes uncontrollable, what 
means would yon take to ascertain or locate same ? 

16. What are your duties with respect to occupation of your 
time while the car is on the stand ? 

17. What would yon do in case your controller becomes unman­
ageable with the current on and set , and not being able lo turn cyl­
inderin a backward or forward position ? 

18. Where are the contact switches located for the purpose of 
cutting out m otors on various types of motors ? 

19. To wh at extent is the motorman responsible for the opera­
tion of the car ? 

20. Under what circumstances are yon permitted to pass persons 
desiring t o board your car ? 

2 1. In passing persons desiring to board your car, what is your 
duty ? 

22. When approaching a car on opposite t rack that has been 
brought to a stop, what is your duty? 

23. Why should yon red uce the speed of car on approaching a 
switch point ? 

24. ·why should the car clear the cross-street before bringing 
the same to a stop? 

25. Should your car be derailed or from any cause blockade the 
crossing of a steam railroad, what would be your fi rst duty? 

26. Why should yo u ring the gong when a vehicle is ahead of 
your car and alongside of the track? 

27. What do you consider the most economical method of oper­
ating the con troller switch handle? 

28. E xplain the path of the current from the time of leaving the 
generator at the power house to its return thereto? 

29. W hy should the trolley never be pulled down whilst the 
current is applied? 

30. Under what circumstances would you operate your car 
faster than time points named on time table? 

31. In what condition must your car be left in the car shed? 
32. What is your duty should yon find the trolley wire down? 
33. Do you consider it more important to get away as quickly 

as possible in the event of accidents in order to maintain your car on 
time, or to remain and render all assistance possible? 

34. Before bringing the car to a stop on up grade with a slippery 
rail, when would you begin dropping sand? 

35. Before making stop on slippery rail, how should sand be 
used to p revent flat wheels ? 

36. Should sand be used on a dry rail ? 
37. Should sand be used on a clean wet rail? 
38. Can a car be brought t o a stop in the same distance under 

all conditions of the rail ? 
38A. In wh at distance could you bring your car to a stop on a 

level, or slightly down grade, car being operated at rate of IO miles 
per hour, condition of t rack dry, and clean rail? 

39. What is your duty with respect to the rail ahead of your car? 
40. In case a car does not start after stopping on a dirty rail, 

what n~eaus would you take in overcoming same? 
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41. In what position should your controller handle be with 
respect to the motors, running down grade? 

42. If any electrical trouble presents itself with the motors and 
becomes uncontrollable from the controllers, what effort would you 
put forth in checking same? 

43. In what manner should you handle your controller in build­
ing up the motors to full speed? 

44. What are your duties with reference to brakes before bring­
ing your car to a dead stop? 

45. What is your duty to avoid further destruction when a ring 
of fire presents itself passing around a commutator? 

46. Name the two chief requirements of motormen? 
47. Why should a sharp lookout be at all times maintained on 

the rail when the car is in motion? 
48. What tools and appliances are motormen to have on the car 

at all times? -
49. What are the bell signals? 
50. \Vhy are motormen and conductors not allowed to enter a 

car in the car shed, other than the car assigned to them? 

Convention Hall at Boston. 

As stated elsewhere, the Executive Committee of the American 
Street Railway Association, at its meeting in Boston, last month, se­
lected as the Hall for the exhibition of exhibits, the Mechanics Insti­
tute. This contains a much larger floor space for exhibits than any 
exhibitio·1 hall in the history of meetings of the Association , and is 

Important Meeting in Texas 

Ir has been decided to hold an international meeting of the 
Texas Gas & Electric Light Association, the Texas Street Railway 
Association, and the gas, electric, street railway and power men of 
Mexico, at Laredo, Tex., on March 9, 10, II, and 12, 1898. A large 
attendance is assured, and several valuable papers will be presented. 
The Mexicans especially, who are connected with the lighting, street 
railway and power plants of Mexico, have evidenced great interest 
in the proposed meeting, and the Mexican Government, through 
its department of Foreign Affairs, and through the Mexican Consul 
at San Antonio, expressed interest in and tendered offers of assist­
ance as far as possible for a successful meetin~. 

Among the papers to be read at the different sessions are the 
following: "Meter vs. Flat Rates," by J. R. Cullinane of Denison; 
"A Chapter on Accidents," by Geo. B. Hendricks of Fort Worth; 
"Use and Abuse of Electrical Machinery, Apparatus and Appliances," 
by Harry L. Monroe, Dallas; "Car Bodies: Their Maintenance and 
Repair," by Frank E. Scovill of Austin; "Trucks and their Main­
t enance," by George D. Hartson of Dallas; "Rail Bonding as a 
Power Saver," by H. C. Chase of Houston; "An Electric Furnace, 
Calcium Carbide, Acetylene Gas and Other Forms of Gas," by J. D. 
Cox of Galveston; "Ties: Their Life and Preservation," by D. D. 
Willis of San Antonio, and a number of others. 

A large hall has been engaged for convention and exhibition 
p urposes and good hotel accommodations will be provided. 

Changes in an Air Brake Company. 

T he Standard Air Brake Company has made some radical 
changes in its organization, as mentioned in the last issue of the 
STREET RAILWAY JOURNAL. The office of the company is now 
located at 168 Broadway. The newly appointed general manager 

'(TI. 
G7 [&,, of the company, Joseph R. Ellicott, is well known in the street 
~ ., railway field. A number of improvements are being introduced by 

him in the operating mechanism of all types of brakes now manu-
[O [I] 

1 1 

OS factured by the company. 
!1 ~ ~ The geared compressor will be made a standard, and by the 

h7 "''' Ill• ';j LLJ . . changes effected in this type of machine, the weight of the whole 

EJ [:) 
apparatus has been reduced about 175 lbs. All parts will be closely 

~ ~ ~ • grouped together, so that the piping under the car will be reduced 
~ ~ ~ i,,,4- to a minimum. The improvements in 

the way of simplicity which have been 
DJ □ ~ ~ -· · · introduced will have an important bear-

~ 
~ ~ ~ ~~ ing on the increased life of the appa-

ratus. As an instance it may be stated 
that one of the company's improved axle 

CD geared compressors has been in opera-

GJ o:=J ~ ..-----_-_-_-_-_-_-_-_-r
1

--a tion on a car during the past fifteen 

-
n: . ~ --==r _· .;~~·,,·_: (' ..,,;.2 • ) ~l ._ .... ._ ' days, and in this time no less than 25,000 
p I _ ~ · · -t J I L service applications of the brakes have 

i.:;;~,.,,i-~--==-=-aa®., .. """'111ea-.~1.e,"""'_,_,_"" .. ..i.:,,..i.....,,.r-=-",. been made. In spite of this there is ab-
EXHIBITION HALL. 

PLAN OF CONVENTION HALL . 

well located near the western and southern railroads, so that heavy 
pieces of machinery can be quickly transferred from flat cars to the 
exhibition hall. The accompanying engraving gives a ground plan 
of the hall. 

Round Corner Scat=End Panel 

It is at this season of the year that general managers are begin­
ning to think of getting the summer equipment into order and of 
making specifications for new summer cars. In order to do away with 
the many objections to the cross-seat open car the J. G.Brill Company 
has introduced a round corner seat-end panel for which it is claimed 
that it will obviate all of the objections to the ordinary seat-end 
panel. 

In this departure the end of the seat is so rounded that the inside 
end of the curve stands at a point directly over the outside edge of 
the sill. The top of the iron panel is bent to a horizontal curve 
which fits the round end of the seat. This imparts a double curve to 
a considerable portion of the panel. In this way the ears of the 
panel, instead of striking out at right angles to the passageway and 
forming sharp corners, are turned back out of the way and an easy 
curve substituted. This panel has been adoped as standard by a 
number of roads including the Metropolitan Street Railway Com­
pany of New York City. 

A Tasteful Calendar 

One of the most attractive calendars that has ever come to this 
office is the one issued by the Vose Spring Company, entitled" The 
Pierrot calendar." It is in the form of a crescent, upon which are a 
number of attractive figures of children, the ca)endars for t he wonths 
being ov, stars surrounding the crescent, · · · · · · · 

£NT•--c•. •••T cNo. solutely no wear to be seen, which is due 
entirely to a special automatic arrange­
ment for disconnecting and placing at 
rest the operating mechanism of the 

compressor when a predetermined maximum pressure has been 
reached. The compressor remains inoperative until the next appli­
cation of the brakes is made, when the operating mechanism is 
automatically thrown into engagement and air is compressed to re­
plenish what has been used in making the previous stop, which 
means only a few minutes' work on the part of the compressor, 
when it is again thrown ont of engagement. 

The motor compressor device manufactured by this company 
has been meeting with marked success both at home and abroad. 
Improvements, however, are being constantly made from time to 
time, 

Arrangements have been made for the manufacture of their 
brakes at Hoboken, N. J., directly under the supervision of the 
company's engineers. With the improvements in simplicity of the 
apparatus which have been adopted, the co-.t of maintenance has 
been reduced to a minimum while the service will be more effectual. 

Calendars For 1898 

During the last month a number of fine calendars have been 
received at the office of the STREET RAILWAY JOURNAL in addition 
to those acknowledged last month. Among the companies from 
whom calenders have been received are Central Electric Company, 
Standard Varnish Company, Alfred F. Moore, R. D. Nutall Com­
pany, Peckham Motor Truck & Wheel Company, Vose Spring Com­
pany, and J. P. Sjoberg & Company. 

THE Sandusky, Norwalk & Toledo Railway Company, San­
dusky, 0., has been incorporated with a capital stock of $1,000,000 
to construct and operate a railroad by electricity or other motive 
power from Sandusky through Erie, Huron, Sandusky, Seneca, 
Hancock, Wood, Ottawa and Lucas Counties to Norwalk and Toledo, 
and to generate electricity for use as either heat, light or power. 
The incorporators are Clark Rude, A. J. Stoll, Henry B. Fowler and 
W, E. Guerin, Jr., of Sandusky, and W.W. Graham1 of Norwa,l~. 
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A Heavy Snow Plow 

An interesting form of nose plough built for the Portland (Me.) 
Railroad Company by the J . G. Brill Company, is shown in the ac­
companying illustration. It is of the largest , heaviest type made for 
a street railroad. The box or car is entirely enclosed and is mounted 
on a very heavy floor frame, to which jaws are bolted for carrying 

Con solidation of Air Power Companies 

The American Air Power Company, of New York, has just been 
formed with a capital of $7,000,000, by the consolidation of the 
American Air Power Company, of New Jersey; the General Com­
pressed Air:company, of New Jersey, and the Compressed Air Power 
Company, of New York. The two companies first named are those 

SNOW PLOW FOR PO RTLAND, ME. 

the boxes. The side sills and end timbers are 4 ins. X 12 ins. A 
double set of end timbers were used i n t h is plow in add ition to 
heavy diagonals, and the side sills ru n continuously from t he point 
of the plow back. The length is 16 ft. and t he width 6 ft., and the 
stationary shear rises to the level of th e window sill nearly 6 ft. from 
the track. This unusual size and weight was designed to meet th e 
excessive snow fall of the east, and the whole 
plow was built strong enough to withstand 
the heaviest usage in deep h ard drifts . For 
this purpose the shear was carried in ver y 
strong guides, the lower edge of the blade 
being rounded in such a way as to make the plow 
hug the track. Heavy wings and scrapers of u n-
usual length are provided so as to throw light 
snow far enough away to prevent it from falling 
on the rails. 

The motive power consists of two G. E. 1000 
motors. There are two sand boxes and the usual 
conveniences within the house. The shears are 
raised and lowered with a hand wheel operating a 
worm gear, and the diggers and scrapers are 
raised and lowered with a lever. The plow is 
mounted on 33 in. wheels. The bay window ends 
have stationary sash, except in the center section 
where the sat.h drops. 

A Triplex 
·-·· e~<iP 

Electrically=Driven/ P ~mp 

In the accompanying illustration is shown a 
triplex electrically-driven pump, which is claim­
ed to be different in several features from anything 
heretofore placed on the market. Two of these 
machines have recently been installed at the new 
station of the Brooklyn Edison Electric Light & 
Illuminating Company for feeding the boilers. 
They are driven by specially wound low speed 
motors, the connection being made by a single 
reduction of cut spur gears; that is, the spur 
wheel carried on the pump shaft meshes directly with a raw-hide 
pinion carried on the armature shaft. This does away with the coun­
ter shaft and high speed gears ordinarily used, and gives a neater 
looking, more compact, and practically quiet running m achine. Th e 
air pumps and circulating pumps at this station are also electrically 
driven; the boilers are rated at about 2500 h . p. , and carry 165 lbs. 
ste~m pressure. The fact that electricity should be used for the 
auxiliaries in preference to steam, is very convincing evidence of 
the growing popularity of the electric pump. F ormerly i t was 
thought that the electric current could only be used to advan­
tage when steam was not available or had to be brou ght through a 
long line of pipe from some dista nt pla nt, but engineers have since 
learned by experience that no pumping installation should now be 
made without first considering the possible advantages of elec­
tricity for motive power, even where steam is readily obtainable. 

which have been engaged in developing the Hardie motor. The 
third company, namely, the Compressed Air Power Company, of 
New York, controls the Hoadley-Knight motor. It is the inten­
tion of the new company to put several compressed air motors into 
actual operation where they will meet all the difficulties of city t raffi c 
and in this way to prove just what can be effected from this motive 

TR IPLEX ELECTRIC PUMP 

power. It is understood that the principal experiments will be 
carr ied on in New York City. The company has also shipped two 
motors to Copenhagen, Denmark. 

Report of the Pennsylvania Street Railway 
Association 

The report of the sixth'annual meeting of the Pennsylvania Street 
Rail way Association held at the Hotel Allen, Allentown, Pa., Sept. 
1 and 2, 1897, has just been issued. The pamphlet contains a ver­
batim report of the meeting, together with a list of members and 
officers and the constitution and by-laws. Robert E. Wright is pres­
ident of the association. 
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An Emergency Pav e ment Bra ke 

Th e demand for an efficien t emergenC} brake th at wi ll stop a 
car quick ly u nder all conditions seems to have been met in the de­
vice illustrated herewith . T his brake is entirely independent of the 
wheel brakes and operates as a drag upon the pavement. The ac­
tion is semi-automatic both in application and release . The illus-

The springs, H , a re a bout 8 ins. long and are built up o f twenty• 
two tempered steel plates each l 6 in. in thickness and 2 ins. wide, so 
that the cross section is 2 ins. X I¾ ins., but can bend 2 ins. or more 
without setting. The free ends of the springs are provided with a 
slotted hole through which passes a bolt, M, which is designed to 
hold the plates firmly together. 

The screw, E, is 3 ins. in diameter and the threads have a pitch 
of 2 ins. It operates through the nut, G, which extends across 

the top of the frame and is rigid 
!. with it. The lower end of the screw 

r------ --;:--.,.-,;;,----------- - - ----------- - - - - ------, is turned down and passes through a 

-~-,..:::...~ 

EME RGENCY PAVEME NT BRA KE 

t ration shows the device as it appears in actual service on a cable 
car, portions of the car , in the drawing, being cut away for the 
purpose. 

The brake proper consists of an eccentric spool or cylinder 
moun ted in a cast steel frame and supported by the channel beams 
of the truck near the middle of the car to one side of the g rip. On 
an electric car it is moun ted between the motors and supported 
from the suspension bars. I n application the spool is lowered by 
means of the screw till the bottom side comes in contact with the 
roadbed, wh en, by the motion of the car, it is turned h alf way over, 
raising the frame and truck about 2 ins., and bringing nearly the 
whole weight of the car u~n the heavy 
steel brushes or springs which are clamp­
ed i n place near the shaft of the spool, 
t h e t ru nk being cut away for the purpose. 
When in action, as shown by the small J 

figure, t he cam ends of the spool rest 
upon the paving and suppor t par t of the 
weigh t , while t hey act as runners to as­
sist the load over rough and uneven 
places. 

The brake is released by turning t he 
screw in the opposite direction, the 
weight of the car assist ing, when as soon 
as the spool is lifted from the paving, it 
rights itself because o f t h e ex t ra metal on 
the short radius side, the trunk of the 
spool being cast full on this side. T he 
action of the brake is th e same in which- > 

ever d irection the car is movi ng . 

slotted h ole in the top of the case 
and serves to lower and lift the spool. 
The case is mounted loosely in the 
guides so that the cylinder can tilt to 
conform to the pitch of the paving 
either to or from the rail. The screw 
bas sufficient range to allow of the 
brake operating equally well with the 
paving above or below the track rail. 

The screw is revolved by means 
of a small wire rope that is attached 
to pulleys, one on the bead of the 
screw, D , and the other on the lower 
end of the brake spindle, N, beneath 
the platform. One revolution of the 
spindle serves to apply the brak e. 
No power is exerted by the motor­
man either in application or release , 
except so much as is necessary to lift 
the spool from the paving. 

All the parts are of cast steel ex­
cept the screw and the springs, and 
are very durable. The wearing parts 
are small and are easily replaced. 
Should it be desirable to employ the 
brake as a drag on long down grades, 
the screw can be partially released 
after application, and the brake held 
in contact with the paving for any dis­
tance . 

The operation of the device is sure 
under all conditions of track, as the 
weight is so great that it cuts through 
m ud, ice , or snow. This device is 
not designed to replace the wheel 
brakes, but is for use in slippery 
wea ther or on steep grades, when for 
anv reason the wheel brakes fail to 

check th e speed of th e car , or when a quick stop is desired. The 
brake does not injure the paving whether it be of wood, asphalt, 
brick or granite. The inventor of the brake is C. B. Fairchild. 

Early and_ Modern Gear Cutters 

Some reminiscences of an interesting character were published 
last m onth from Mr. Patterson, of Salt Lake City, in regard to the 

The spool, A, is of cast steel, includ ­
ing the journals, which are placed 2 ins. 
out of center, and is about 18 ins. in di ­
ameter and the same in length. For 
heavy electric cars it is made somewhat 
longer. The bearings of the spool are 
supported in a box-like case, C, which is 
designed to move up or down in the 
g uides provided on the inner surfaces of 
the supporting frames, B. On each end 
of the spool lugs, L, are cast which, as 
the s:pool revolves, come in contact with 

swingmg dogs,K, which are placed in 

FIG . 1 .-EARLY GEAR CUTTER FIG. 2.-INTERIOR OF NUTTALL WORKS 

chambers on t he inner faces of the case, and check the revolution 
so that the springs are held in action on the paving. The cam 
ends of the spool are p rovided with removable insets I , made of 
wrought or malleable iron , and which t ake all the wear at the point 
where the spool comes in contact with the paving when in action. 

early h istory of the Nuttall Company. The growth of this company 
h as been continuous since its establishment, and has paralleled that 
of electric railway development. 

The accompanying illustrations show the first machine built 
for its works to cut the only kind of gears then in use-cast iron-
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with an output of from three to fi ve gears per day, and some of its 
modern machines. 

The title of "pioneers" is cla imed by this compauy not only 
because of its being early in the field, but because in the improve­
ment of designs, in the use of high grade metals a nd in the adop­
tion of improved methods of construction the company has always 
taken a foremost position. These efforts have led to a reduction in 
the cost of manufacture as well as a lower cost to the consumer. By 
keeping in close touch with the practical users of its work, court­
ing criticism and making use of practical suggestions, the company 
has built up for itself a high reputation , as its present plant, com­
prising thirty gear cutters, shown in F ig. 2, which naturally could 
not be made to show the enormous auxiliary equipment that goes 
with it, amply testifies. -----•··-----Elcct~ic J<'rcight Locomotive 

/ 

Reference was mad~ in the last issue to the use of electricity 
for switching:, freight c1rs on a short line of road at Hoboken, N. J . 
The road is known as the Hoboken S hore Road, the full name being 
the Hoboken Railroad Warehouse & Steam~hip Connecting Com-

pany. k h" l . l d . d" 1 . At Hobo en, w 1c 1 1s on t 1e Hu son River 1rect y opposite 
New York. berth five lines nf Transatlantic steam1::rs, viz., the North 
German Lloyd, The H amburg American Line, The Thingvalla 
Line, The Netherlands Line aml the Scaudinavian Line. The docks 
are very extensive, and previous to the laying of the Hoboken 
Shore Road, all merchandise, intended for shipment outside of 
Hoboken, had to " trucked " from the wharves to the railroad, or 
lightered to other wharves in New York, Jersey City or Brooklyn. 
By the construction of this connecting road heavy cost and delay 
incident to trucking has been replfi ced by the light cost of imme· 
diate trans-shipment from the steamers into freight cars and a speedy 
delivery to the main lines of the great railroads. This connecting 
road is about 2 miles long, a nd runs along the west water front of 
the Hudson River from the wharves of the Hamburg-American 
Line in Hoboken, as far as the main tracks of the Erie and vVest 
Shore Railroads in Weehawk en. It is a double track road. The 
question of motive power was settled in favor of electricity, not only 
on account of its greater advantage, but also because it would have 
been impracticable to have made use of a steam locomotive along 
such a street as Hudson Street. 

An electric locomotive, was, therefore, ordered from the Gen­
eral Electric Company, and was put into regular service Jan. 4. It 
was coupled to a train of eight loaded freight cars, with an aggre­
gate weight of 295 ,¼ tons; which it hauled a nd pushed with ease, 
''kicking" each into position on the difierent wharves, and switch­
ing these again into full train;which it hauled off to the Erie Railroad. 
The difference between its operation and that of the steam switch­
ing engine is very noticeable. The electric locomotive responds in­
stantaneously to the slighest movement of the handle of the con­
troller, and starts without jerk or noise, tightening up the couplings 
uniformly or coupling the cars together so gently that no blow or 
shock could be perceived. 

ELECTRIC LOCOMOTIVE AT HOBOKEN 

This locomotive resembles in appearance the B. & 0. 
locomotive and its dimensions are as follows: 

Length over all . . . . . . . 
Width over all . . . . . . . . 
Heighth over trolley stand . . . 
Wheel base ..... ... . 
Truck centers. . . . . . . 
Total weight all on drivers. 
Draw bar pull . . . . . . . . 

. 29 ft. 

. 8 ft . 

. r 3 ft. 

. 5ft.6i11. 
. r2ft.9 in . 
. 57,000 lbs. 
, 10,000 ,, 

electric 

It is mounted on two four wheeled trucks, each axle carrying a 
General Electric 2000 motor rated at 135 h. p. giving the locomotives 
~ tota~ of 540 rated h. p. As it is operated in open streets its speed 
1s 8 miles an hour, when hauling a heavy load. The motion of the 

lll 

armatures is communicated to the wheels through single reduction 
gearing of low ratio. The motors are combined four in series, or 
each two in series parallel, but never four in parallel. 

Operation through the open streets precluded a lso the use of 
any third ra il system or other system of surface contact , and as the 
high cost of a subterranean conduit was prohibitive, the current is 
taken from an overhead wire of oo gage suspended from span wires 

INTE.RIOR OF LOCOMOTIVE CAB 

strung between octagonal cedar poles, set on each side of the line. 
In two places a system of overhead bracket coustruction is em­
ployed. 

Each end of the locomotive has an automatic coupler and a 
small railed platform for the brakeman in charge of the trolley pole. 
The cab is of iron and resembles closely a double cab, such as is 
used on American locomoti ves, with a sloping tender shield at each 
end. vVindows on all sides of the cab allow of an uninterrupted 
v iew on all directions. Entrance to the cab is gained through slid­
ing doors on each side. The interior of the cab is a comparatively 
large and well lighted room lined with stained cherry, with polished 
nickel and brass fittings. On each end shield is a headlight , in ad­
dition one shield carries the whistle, the other the bell. Beneath 
the shields are placed the resistances, air tanks, sand boxes and tool 
chest. 

At one eud of the cab is a series parallel controller with mag­
netic blow-out, an air brake handle, and 
two valves of a compressed air sander by 
which sand is blown beneath the wheels. 
In front of the motorman is the air brake 
gage and a circular dial ammeter reading 
to 500 amps., and above him fastened to 

~ the ceiling of the cab is an automatic 
circuit breaker set to blow at 500 amps. 
The air brakes are operated by a single 
cylinder pump driven by a 3 h. p. iron 
clad bipolar slow speed motor. The 
operation of the governor and pump mo­
tor is automatic. 

At the luncheon which followed the 
trial trip two interesting speeches were 
made F. LeBau, general freight agent 
of the vVest Shore Railroad, pointed out 
emphatically the usefulness of such a 
road as the Hoboken Shore Road in 
facilitating the transport of merchandise 
directly from the steamships to any part 
of the country, and of the rapid switch­
ing electric locomotive, by means of 
which the freight cars could be handled 
more easily and more expeditiously than 
with the ordinary steam drill engine. 
W. J. Clark, of the General Electric 
Company, in an interesting talk full of 

reminiscences of the ea rly days of the street railway struggle, said: 
"Ten years ago, the development of three things made electric 

street railways practicable and profitable. These were the under 
running trolley, the carbon brush, and the modern method of motor 
suspension. The development uf three other things now renders the 
general application of electricity to standard railroads both possible 
and probable. These are the safe breaking of heavy currents, high 
voltage for their transmission and methods for their application to 
almost any load on any portion of a line. Other features are being 
developed that will seriously affect the result; not the least is the 
Sprague system of multiple control, increasing the flexibility of the 
already most elastic of all t ransportation agents, a nd while the 
economy of electricity has already been thoroughly demonstrsted in 
performing the same service as by steam or animal traction, so far as 
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passenger service at least is concerned, something beyond th e mere 
question of economy has now to be considered, to wit : accomplish­
me nt by electrical methods of what would be ent irely impossible 
with steam . The first steam railroad man within my range of ac­
quaintance to fully grasp this idea is Joh n L undie, the consulting 
e ng ineer of th e Illinois Central Railroad Company, who has set a 
pace on acceleration that would not h ave been d reamed of two years 
ago, and the schedule which he has mapped out for the contemplated 
electrical equipment of t he suburban lines of h is company in volves 

WO RKS OF DORNER & DU TTON CO. 

a rate up to 40 miles per hour in twenty seconds. That this is prac­
tical has already been demonstrated. In fact so high a rate of accel­
eration has been made as 43 ,½ miles per hour in twenty seconds, so 
t hat the practicability of Mr. Lundie's plans have been thoroughly 
demonstrated. This is for passenger ser vice. In another d irection 
even ~reater changes may be prophesied, which will come from the 
adoption of elect ricity in standard railroading, viz: the lengthening 
of freight t rains and the consequent re­
d uction in that most important featu re 
of operating expense, transportation 
wages. The advantages of electricity 
will have so thoroughly demonstrated 
themselves in the directions suggested 
that instead of main steam lines with 
electric feeders, in ten years will it be 
a question of electrically o erated mai n 
lines with steam feedc:rs t h rough t he 
sparsely settled districts, and a more ex­
tended system of suburban and interur­
ban electr ic roads in densely populated 
d istricts also feeding the main lines. The 
electrical engineer has much to learn 
from the steam railroad man and must 
constantly rely upon him for suggestions 
as to the best methods of making prac­
tical applications of electricity. The 
American transportation man and the 
American electrical engineer should go 
hand in hand, continuing to lead the 
world as they now do in all transporta­
t ion problems. The American engineer 
has won conquests abroad as well as at 
home, not the least is the solution of the 
problem of electrical equipment for the 
Central London Underground Railway, 
the most important of this character th at 
has yet been accomplished. The Ameri­
can engineering plans were selected on 
account of their merit in the face of the 
severest competition from every E u­
ropean electrical manufactu ring com­
pany, and no greater tribute can be paid 
to American engineering methods than 
to state that 80 per cent of all t he rail ­
way apparatus used in Europe is de­
signed in America, so that the American 
engineer stands t o-day head and shoul-
ders above those of any other country. 
With the encouragement of the co-operation of American railroad 
men, he is bound to revolutionize the entire method of tra nsporta­
tion within a comparatively short space of time, so that American 
railroad methods will then, as now, be in advance of those exist­
ing anywhere else on the fa ce of the earth.'' 

JUDGE WHEELRR has decided to g ran t permission to the Bridg­
eport Traction Company, Bridgeport, Conn., to extend its lines to 
Stratford, Oronoque, Huntington and Shelton. 

Truck for Heavy Service 

A truck for elevated and heavy electric service has recently been 
placed upon the market by the McGuire Manufacturing ComJ>any. 
This truck is quite novel in design, snd consists of a combination of 
steel side frames with malleable iron pedestals riveted thereto, which 
permit the use of four helical or coil springs over each journal box. 
This arrangement allows the steel side plate and the malleable iron 
pedestal thus riveted together to pass between the springs and come 
down to within 2 ins. of the top of the journal box. The company 
thinks that the use of four coil springs is better than one heavy 
double coil spring, as is usually employed. It is claimed by the 
manufacturers that this truck possesses unusual strength, owing to 
its peculiar and compact construction, and also that it is very easy 
rid ing. It has been used in steam railroad service for some time, 
but has only recently been adapted to electric service. 

The simplicity of the truck and the small number of parts which 
it comprises, render it not liable to get out of order 
and very easy to repair. The feature of having the 
load rest directly on the springs over each journal 
box relieves the truck, the motor and the car of 
any heavy pounding effect due to uneven track 
coustruction. John W. Cloud is the inventor and 
patentee of this new truck. 

A Large Gear Plant 

In the accomp:> nying illustrations are shown 
views of the plant in which the Dorner & Dutton 
Company manufactures its gears and pinions. 
The engraving below shows a portion of the 
gear room. This building is 40 ft. X 160 ft. and 
has three floors with a tower. The tower floor is 
used for wheel fitting-, for heavy work and for 
storage. The second floor is used for gear cutting. 
T he gear room is fitted up with the very latest ap-
pliances and is equipped with thirty machines . 

. The Dorner & Dutton Company was one of the 
fi r:,t manufact uring companies in the country to undertake the 
making of gears and pinions for street railway motors. The com­
pa ny has therefore passed through all the experimental stages and 
now has one of the best plants in the United States for cutting 
gears and pinions. 

The 5 ears are made from open hearth steel and also from malle­
able iron by a new process, whereby the gear is made malleable 

INTERIOR OF MACHINE SHOP 

throughout, nearly as good as steel, although steel is considered by 
ex perts to be the ideal material. The Dorner & Dutton Company 
also mak es gears from ferro steel, if desired, but does not recommend 
this material. Pinions are cut from hammered steel, and the com­
pany thinks this process much better than rolling or ,pressing. This 
company also manufactures pinions of rawhide with brass plates. 

The Dorner & Dutton Company keeps !l large stock of standard 
gears and pinions on hand at all times and has excellent facilities 
for getting out large orders quickly. 

( 
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A Safe t y Bra k e 

The accompanying illustration shows a new type of emergency 
brake which has been designed by B. L . K ilgour, electrical engi­
neer of the Cincinnati Street R ailway Com pany, and the brake is 
now in use on the lines of that company. The brake is designed to 
be used principally for stopping a runaway car on a severe grade, 
and has been tested on a number of t he steep g rades in Cincinnati. 

The main feature of the device consists of a massive fork sur­
mounted by a threaded shaft all made in one single forging. The 
forks are made of 2_¼ in . X 2_¼ in. wrought iron, and the screw is 

thrown on them, but from actual use of 350 safety brakes in use, 
only one or two accidents have occurred, and then it only amounted 
to a bent fork or a brace being sprung, no damage whatever being 
done to truck or cu body. The gearing is so proportioned that the 
motorman ca n by tu ruing the hand wheel exert a downward pressure 
of about 3000 lbs. on the fork, which ,it is claimed, is not enough to 
have a tendency to derail the car. -----•-•-----
Swing Bolste r Do uble Truc k s Nos. 14A and HB 

As is well known to readers of the STREET RAU.WAY JOURNAL, 

f 
the Peckh am Truck Company has recently com-

'Efu pleted and placed on the market a full line of double 
trucks for electric cars. These trucks, some six or 
seven in number, have been carefully designed for 
all conditions of electric railway service, from light 
city and suburban to that required under the heavi­

~ = =~i--q!Jl>i'~==- est electric locomotives. While necessarily differ-

~ - :3!:£..., -

--: - -=--------' - - -. 
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SAFETY BRAKE 

ing from each other in certain details, the trucks 
have a number of features in common, so that they 
make one harmonious system. 

In an article in the STREET R AILWAY JOURNAL 
for October, 1897, the general features of each 

about 3}( ins. in diameter with a t riple t hread. This 
fork passes through a miter gear nut which causes the 
fork to run up or down when rotated. As will be seen 
from the illustration, the gears are connected up so as to 

FIG. 1 - -S IDE ELEVATION AND PLAN OF SPR ING PLANK AND BO LSTER 

be worked from the front platform by turning a h and wheel. 
The gears are housed in a watertight cast iron box set about 
the center of the car and under one side till , a h eavy cast iron 
yoke, taking the strain of the gear nut and transferring it to the 
bottom of the car when the fork is p ressed down into the ground. 
The lower end of the fork passes through a system of h eavy braces 
secured to the side frames of the truck and to the channel bars, 
which are made rigid to take the strain caused by forcing the brak e 

were carefully described, but the space then at disposal did not 
permit of a careful discussion of the principles of each truck. It is 
the intention of the present article to take up more in detail than 
was then possible two of these trucks, lea ving a discussion of the 
others fo r fu tu re issues. The two selected for this purpose are the 
" 14A" and the " 14B," which are designed by lvrr. Peckham ex­
pressly for h igh speed suburban and elevated railway service. The 
trucks are very similar, except that the latter is designed with a 

FIG. 2- NO. 14A DO UBLE TRUCK . 

'into the ground. As will be seen, the fork enters the ground with 
one prong on each side of the rail , thus h elping t o h old the car in 
case it should jump the track, and preven t i t from going over any 
embankment . 

At first thought it might a ppear that the brake would simply 
wreck the truck and the car body by such a terr ific strain being 

sh ort wheel base. This has two advantages : it permits its easy 
passage around curves of short radius, and, what is equally impor­
tant, it a llows it to swing between the sills of a narrow car. 

Referri ng fi rst to F ig. 1, sh owing the half section and end eleva­
tion of the spring plank, it will be seen that one object in its design is 
to keep the car body at a minimum height, to allow of easy ing ress 
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and egress to passengers. Another advantage of a low bolster is that it 
permits the use without raising the car body of strengthening trusses 
under cars which were originally built for side bearing double 

• trucks. 
-~ The construction of the truck will now be described in detail. 

The bolster is composed of two channels set on edge and held to­
gether by cover plates, a female swivel plate and spring caps. This 
bolster is carried on the spring plank by means of a spring system 
consisting of one half-elliptic and two spiral nest springs. The side 
bearing plates attached to the car bolster bear upon the cover plates 
and admit of a limited rocking motion of the car, governed by the 
stiffness of the spiral nest. These nests are adj usted to suit the 
weight of the car body to be carried. The springplank is composed 
of a channel iron braced by a flat truss bar of 4 ins. X ¾ in. steel. 

The spring plank is supported by four links through the me­
dium of square rubber cushions 3 ins. X 4 ins. and I Yz in. thick. 

The truck frame and truck rigging are clearly shown in Fig. 1. 
As will be seen, the frame is kept in square not only by the regular 
cross bar, but by angle braces between the truck frame and the 
transom bars, adding greatly to the rigidity of the structure. 

The brake rigging is fitted with flat beams and M. C. B. shoe 
heads and double levers. The equalizer or floater secured to the 
head of these levers is fitted with a segmental piece on which the 
rod leading to the sway bar on the middle of the car works through 
a roller, thus providing for an even application of the brakes when 
running over a curve. The upright levers, as can be plainly 
seen, move in guides, which prevent them from striking the 
wheels. 

The " 14 B" truck, as stated, is similar in general lines to 
"14 A" truck, except that it is designed with a short wheel base for 
railways with short radious curves and narrow bodies, requiring 
some change in its make-up. If desired, the wheel base can be 

FIG. ; 2.- NO. 14B SHORT WHEEL BASE DOUBLE TRUCK 

The effect of the introduction of rubber in this way between the 
spring plank and the truck frame accomplishes two important 
results, viz. 

I. It takes up the minute vibration transmitted from the track 
to the truck frame, and which would not be absorbed by the more 
rigid spring system. One effect of this is that it prevents the rat­
tling of the glass in the sashes. This is the chief cause of the noise 
in a loose car, and the effect of the rubber cushions in reducing this 
is striking. 

2. It deadens at the same time the sound caused by the succes­
sive blows of the wheel upon the inequalities of the track, and pre­
vents their transmission through the continuous metallic circuit to 
the car body. 

The rubber cushions are carried below the spring plank, so that 
the space they occupy does not decrease the length of the latter. 
The springs supporting the bolster on the spring plant include both 
spiral and elliptic springs. Practice has shown that the combina­
tion of these two styles of springs gives a softer riding system than 
when one style is used throughout. 

As will be noticed, the links, when the car is at rest, are not 
vertical, but are inclined at a slight angle outwards. This construc­
tion accomplishes a very important purpose in railway operation, 
the result being a very much easier riding car on curves. The reason 
for this will be appreciated when the movement of the spring plank 
upon curves is considered. The centrifugal force of the body on 
rounding a curve will tend to throw the bolster and spring plank to 
the outside of the curve, bringing the inside links to a vertical posi­
tion and the outside links to a more oblique position, lowering the 
end of the bolster nearer the inner rail and raising that nearer the 
outer rail. This will cause the car to tilt in on the inside of the 
curve, accomplishing the same result as would be caused by the 
elevation of the outside rail according to usual curve formulas, in 
case the spring plank and the car axles kept in parallel planes. The 
advantages of this in ordinary city construction are apparent, 
because in city streets the elevation of the outside rail demanded in 
p roper railroad construction to overcome the centrifugal force, is 
inadmissible owing to the necessity of keeping the rails flush with 
the street surface. 

The truck frame of the No. 14 A is the characteristic Peckham 
form of a double upper and single lower bar, forming a cantilever 
bridge truss. This is reinforced in the center by diagonals, which 
transfer the load carried by the transoms directly to the yokes. The 
pedestals are all made extra heavy, and all parts are riveted together 
with a power riveter. The pedestals rest on boxes through the 
medium of a spiral spring on each box which will depress a distance 
of nloo in. under from 3 lbs. to IO lbs. pressure, the stiffness being 
varied according to the weight of the car for which the truck is 
built. This with the rubber cushions and bolster springs makes a 
series of three sets of springs between the car body and the wheels. 
Each series, as will be seen, is of a different class or character of 
spring. In consequence, each spring will correspond to different 
periodicities of vibration, insuring ease of riding under all condi­
tions. 

made as short as 45 ins., but the Peckham Company does not rec­
ommend a shorter wheel base than 4 ft. 6 ins., when the truck 
is used on a standard 4 ft. 8 Yz in. gage. But on a 3 ft. 6 in. gage, 
a wheel base of 45 ins. can be used without difficulty. The 
side frame and the swing bolster are the same as in " 14 A " 
and all parts are interchangeable ' with it. The method of hang­
ing the motors is different, however, as these are placed on the 
outside of the axles instead of inside, as with the " 14 A" truck. 
The practical result of this construction is to make the truck run 

· vny steadily, as the motors being suspended at the extreme end of 
the truck, counterbalance each other. 

This is the only short wheel base swing bolster double truck 
which has a ceuter bearing bolster. It is also the only short wheel 
base swing bolster double truck built to carry two motors. 

-----•··-----
Personals 

Mr. C. D. Wyman was re-elected general manager of the New 
Orleans Traction Company at the annual meeting of the directors 
last month. 

Mr. Herman W. Falk, president of the Falk Manufacturing 
Company, has taken his family for an extended European trip. 
Mr. Falk will make this a combined business and pleasure trip. 

Mr. S. Roy Wright has severed his connection with the West 
E nd Street Rail way Company, of Denver, Col., and has accepted the 
position of secretary of School District No. J, of the state of Colo­
rado. 

Mr. H. P. Bradford, who has been general manager of the 
Cincinnati Inclined Plane Railway Company for the la&t five years, 
spent a short time in New York last mouth on a pleasure and busi­
ness trip. 

Mr. A. E. Lang, president of the American Street Railway As­
sociation, Capt. Robert McCulloch and Secretary T. C. Penington, 
spent a few days in New York last month on their return from a 
meeting of the Executive Committee in Boston. 

Mr. E. H. Keating, chief engineer of the city of Toronto, has 
tendered his resignation to take effect Feb. I. Mr. Keating will im­
mediately accept the position of resident manager of the Toronto . 
Street Railway. Mr. Keating has been city engineer of Toronto for 
nearly six years, and has filled the office with great credit to him­
self. 

Mr. J. W. McFarland bas been appointed superintendent of 
the Chattanooga Electric Railway Company, of Chattanooga, Tenn. 
Mr. McFarland has been interested in street railway work since 
1888, and in the electric lighting business since 1880. His many 
friends will wish him abundant success in his new position. 
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Mr. Charles S. Pease , fo rmerly general superintendent of the 
Interior Conduit & Insulation Company, of thi s city, has as~u med 
charge of the Stirling ( Water Tube) Boiler Company's interests at 
New York, vice l\Ir. F. A. Scheffle r, who has resigned to accept 
general superintendency o f the Sprague Electric Company. 

Mr. Fred. Wardwell, formerly connected with the Danbury & 
Bethel Street Ra ilway Company, of Danbury, Conn., has resigned 
his position with th is company. l\Ir. \Vardwell was for some tim\'! 
connectHl with the street railway syst em at Minneapolis and St. 
Paul before going to Danbury, aud ba~ therefore had considerable 
experience iu st reet railway engineering work. 

Mr. C . D. Shepard, formerly superintendent of the Bristol & 
Plai nville Tramway Company, has re~igne<l and will take a position 
wit h the Palmer & l\Iu nson Electric Ra ilway, as general ~uperin­
tendent and will have ch arge of the bui lding and equipment of this 
road, which is to be 7 miles in length. l\Ir. Shepard has been with 
the Bristol & Plain vi lle T ramway Company since it began operation, 
and has g iven valued service. He is a skilled electrician and 
thoroughly yersed in his business, ha\'ing worked hi~ way up 
through various grades of service, beginning as a mere lad with the 
Hartford S treet Railroad. 

Mr. Warren L . Murray and Gardiner W. Kimball, who ha,·e 
for some time been connected with the eastern office of \Vesting­
house, Church , K err & Compa ny, will hereafter be connected wi th 
this company's Pittsburgh office. On the eye of their departure 
for Pitt~burgh the engineering force of Westinghouse, Church, Kerr 
& Company tendered a far ewell dinner to l\Ir. Murray and Mr. 
Kimball, wllich p roved a most enjoyable affair in all respects. The 
d111ner was planned a surprise for bo th guests, a nd was held in one 
of the private dining rooms of l\Iouquin's Fulton Street restaurant. 
Mr. Murray h<Js been in the employ of Westi nghome , Church, 
Kerr & Comp1ny for fifteen years, and l\Ir. Kimball nearly as long, 
and the New York office felt great regret at their leaving the east in 
the call of duty. 

-----◄•------
Obituary 

J. WILLIS K ETTLESTRINGS, purchasing agent for the North 
Chicago Street Railway Company, died iu Chicago on Dec. 25, 1897. 
Mr. Kettlestrings leaves a widow and four sons. 

MR. JOHNS. PUGH, of the John Stephenson Company, died on 
Jan. 27th, of hemorrhage of the brain. l\Ir. Pugh, who was a son 
of Mr. D. \V. Pugh, is well known among street railway managers , 
with whom he was very popular, and will be greatly missed by 
them. Mr. Pugh had a long- experience in the st reet railway 
field, having been apprenticed by his father to the John Stephen­
son Company in 1872. In 1885 he joined the firm of Pugh & 
Russell, manufacturers and dealers in street railway supplies, and 
this firm later on became the general selling agents of t he Stephen­
son Company. A large and profitable bu~inesswas built up , but the 
firm was dissolved in 1889, and Mr. Pugh entered the service of the 
Baltimore Car Wheel Company, with which he was connected 
until 1894. He then became a!isociated with l\Iessrs. Dorner & 
Dutton, of Cleveland, but soon after severed his connection with 
this firm to again represent the John Stephenson Compan y. He 
was thirty-nine years of age, and a grandsJn of John Stephenson, 
the original car builder. 

OLIVER BLACKBURN SHALLENBERGER died at Colorado Spri ngs 
on Jan. 23, 1898. Mr. Shallenberger was born al Rochester, Beaver 
County, Pa., in 1860. He was graduated from the Naval Academy 
at Annapolis, but in 1884 he resigned from the Navy and entered 
upon electrical work at Pittsburg. He invented many things in the 
course of his electrical career of fourteen years. l\Iany of the 
efficient devices for central lighting stations were originated by him. 
In power transmission work he rendered aid of practical value. His 
electric meter is known the world over. It was adopted by the 
British Government Board of Trade as the standard instrument for 
accurate measurement of electric currents. Since 1891 Mr. Shallen­
berger had worked chiefly at his own laboratory in the town where 
he was born, acting as consulting electrician for the Westinghouse 
E lectric & Manufacturing Company. He spent a good deal of time 
lately in Colorado, hoping to obtain relief from consumption. He is 
survived by his wife, a son and a t1aughter. 

l\IR. BURR K El,LOGG F IELD, vice preside nt of The Berlin Iron 
Bridge Company, died at his home in Berlin, Conn., on Thursday 
morning, Jan. 13, after an illness of less than a week. His death 
was so sudden and his sickness so short, that few of his friends were 
aware that he was ill. Burr K. Field was born in May 18.,6. He 
entered the Sheffield Scientific School, of Yale University, in 1874, 
a nd wa~ graduated in 1877 as a_ civil engineer. Immediately after 
graduat1011 he commenced practical work among the railroads of the 
west. H is principal experience was in connection with the laying 
out _a!1d buildi_ng of the. Northern Pacific. In 1883 he accepted a 
po~1t1011 as assistant engtneer of The Berlin Iron Bridge Company, 
of East Berlin, Conn. His advancement in The Berlin Iron Bridge 
Company has been very rapid, and at the time of his death h e occu­
pied the position of vice president with general charge of a ll the 
~ales .. Since his connection with The Berlin Iron Bridge Company 
Its busme~s has been much extendecl and its sales have increased 
very rapidly year after year. Mr. Field was an inilefatigable 
wor~er, not o~ly for the company which he had so faithfully served, 
bu~ tn everythtng he undertook. 

AMONG THE MANUFACTURERS. 

The Fitchburg Steam Engine Company, of Fitchburg, 
Mass., is building a 600 h. p. cro~scompouncl engine for the Fitch­
burg & Leoudn~ter Street Railway Company. 

The Tight Joint Company, of New York City, ha~ recently 
issued a catalogue of high pressure hydraulic fittings and flanges. 
The catalogue contains considerable valuable informatio n for u~e in 
designing hydraulic planb. 

The Washburn & Moen Manufacturing Company's branch 
office at Hou~ton, Tex., i~ sen di 11g to it~ friends a neat leather 
pocket book for holding change. This little gi ft will be appreciated 
by all who are fortunate enough to ~ecure a 1:.ample. 

M. G. Hubbard, Jr., chief engineer of the l\IcGuire Manufac­
turing Company, has been appointed its repre~entative in the East 
in place of E. P. Morris, whose other bu~iness has grown so 
large as to preclude his giving the necessa ry time to the truck busi­
ness. 

The Eagan Company. of Cincinnati, 0., has just made a ship­
ment of twelve car load,; of wood working machinery to tile Russian 
Government at St. Petersburg. This is probably the large1:.t export 
shipment of such machinery ever made and speaks well for the 
enterprise of this progn:ssive concern. 

E . J. Spencer, agent for the Safely Insulated Wire & Cable 
Company, o t St. Louis, l\Io., has recently secured a contract for this 
company for all the conductors, inside wire cable, and underground 
caLle for lighting and power at the Trans-Mississippi and Inter­
national Exposition to be held at Omaha. 

Wm. S . Turner, consulting and constructing electrical and 
mechanical engineer, has moved his office from No. 1 Nassau Street, 
to 120 Liberty Street, New York. l\Ir. Turner has had a long prac­
tical experience in electrical construction work, and has built and 
equipped a large n umber of the street railway sy~tems of this 
country. 

W. R. Garton has severed his connection with the Central 
E lectric Company, of Chicago, and will shortly open an office in that 
city. He will devote his entire time and attention t o his personal 
interests, and to that of manufacturing companies which he will 
represent. His temporary address will be 5i41 Indiana Aven ue, 
Chicago. 

J. L. Howard & Company, of Hartford, Conn., is the only 
firm that has placed upon the market a slidin g door for street 
car vestibules. This door is known as the "Agard" door, and seems 
to have completely sohed the problem of a vestibule door. This 
device has been in use on the lines of the Hartford Street Railway 
Comp'cl ny for some time. 

F. H. Newcomb, manufacturer of uniform caps, has moved 
his New York office from 1 r \Vashington Place to r3 Astor Place. 
This firm has recently received a number of orders for caps from 
street railway companies, among them being orders from the Oil 
City Railway Company, of Oi l City, Pa.; the Main Street Railway 
Company, of Jacksonville, F la., and the Hagerstown Railway Com­
pany, of Hager.,town, l\Id. 

The Oriel Glass Company, of St. Louis, l\Io., manufacturers 
of ben t glass, report tha t they have received a large number of con­
tracts for bent glass this season. Among other shipments this com­
pany furnished the bent glass for the A~toria Hotel, of New York. 
When this order was completed, the Oriel Glass Company received 
an excellent letter complimenting them upon the thoroughness and 
good appearance of their work. 

The Hilles & Jones Company , of Wilmington, Del., has issued 
a very complete catalogue of t he machine tools which it manufact­
ures. The catalogue contains a large number of fine full-page half­
tone illustrations of the many different styles of machines which 
the company carries in stock. This pamphlet is not intended as a 
general catalogue, but presents a few of the more recent designs 
which Hilles & Jones h ave placed upon the market. • 

J . A. Fay & Company, of Cincinnati, 0., have recently se­
cured the contract for twenty-six wood. working machines for the 
new car shop~ of the John Stephenson Company, at Elizabeth, N. J. 
J. A. Fay & Company have also been a warded the contract for all 
the wood-workiug machinery fo r the new Lima shops of the C. H. 
& D. Railroad. This firm also recently equipped the car shops at 
Sormova, Siberia, and Psver, Ru~sia, with their machinery. 

A. W. yvright _has recently ac~epted the position of president 
of_ the_ A~encan. Railway Constr~cttou Co mpany, ?f Chicago, and 
will give its a ffairs from now on his personal attentton. Having had 
thir~y_-one _years' ex_Perience in engineering wor~, he is thoroughly 
fannhar wuh the different problems of street railway construction. 
Mr. Wright has superintended the putting in of about 5,000,000 cu. 
fl. of concrete and his company will make a specialty of this kind 
of work. 

The Falk Manufacturing Company, of Milwaukee Wis. re­
ceived the highest kind of testimonial recently to the v~lue or' its 
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well known cast welded rail joint. This joint is used extensively 
with the Chicago City R ai lway , which employs about 60,000 of these 
joints. During December, 1897, the Chicago City Railway Com­
pany reported a track maintenance charge of only $ r per mile, and 
during the present wintei: only fifteen joints out of the tota l number 
have broken. 

The Q. & C. Company, of Cbicago, Ill., bas just issued a new 
catalogue of its car door equipment and general railway specialties. 
The car doors manufactured by this company are growing in favor 
with general m anagers, and their use is being largely extended. The 
manufacturers claim for this door that it is substantial in construc­
tion, moderate in price, effective in service and extremely econom­
ical in cost. It is made of the finest grade of malleable iron with 
anti-friction bearings. 

The Cahall Sales Department of P ittsburgh in February, 
I S97, contracted for the imtallatiou of about 1 200 h. p. Cahall-Bab­
cock & Wilcox type of boilers in the power station of the New York 
& Staten Island Electric Company, which then contained some 
boilers ot another make. The electric company shortly doubled 
this order and now has given the Cahall people not only a third 
order but also a contract to change over a ll the boilers in its power 
station into the Cahall type. 

Broomell, Schmidt & Company, of York, Pa., have recently 
issued a neat catalogue containing illustrations and description of 
the American fuel economizer for heating and purifying feed wa ter 
for steam boilers by utilizing the heat in the flue gases. This ap­
pliance is a strong and svmmetrical apparatus which possesses the 
essential features of !"irnplicity, durability, accessibility and ease of 
duplicating and repairing, and the manufacturers claim it will save 
10 or 20 per cent in the coal used. 

W. T. Van Dorn, of the W. T. Van Dorn Company, of Chi­
cago, is greatly encouraged ac; to the outlook for business for 1898. 
The Van Dorn automatic coupler is now thoroughly well known 
throughout the street railway field, and is not only the standard on 
the principal street railways of the United States, but is the only 
coupler which is used on the cars of the various electric eclevdted 
roads. Mr. Van Dorn has recently taken au eastern trip and reports 
that be has secured several orders. 

Gus. Suckow, g en : rdl man1ger of the Vose: Car Spring Com­
pany, has recently returned from an extended trip and reports busi ­
ness as exce:lent. Mr. Suckow has been connected with the Vose 
Car Spring Company for twenty-one years and is regarded as an au­
thority on the subject of car springs. He has been engaged in all de­
partments in the manufacture of springs, and bas reached bis pres­
ent position of general manager of this company through his tech­
nical ability and attention to business. 

The Wells Light Manufacturing Company, of New York, 
reports that its business for November and December, 1897, was the 
largest that the company has had since its incorporation, aud the 
prospects for the coming months are equally as good. The \Velis 
light is now coming into ,·ery general use upon the street railway 
systems of this couutry for use in night construction and heavy 
metal beating. For these purp::>ses its portabi li ty, power and auto­
'lnatic action make it invaluable. Over 12,000 of these lights are 
now in use. 

The Electric Storage Battery Company, of Philadelphia, Pa., 
bas just issued its new catalogue for 1898. This catalogue contaius 
a large amount of yery valuable information upon the subject of 
storage ba1teries, and will be found of inte est to street railway 
managers throughout the country. The ca1alogue contains a num­
ber of half-tone engravings showing several of the installations of 
storage ba tteries tha t this company has made. The catalogue also 
contains a long list of the many different plants where electric stor­
age batteries are in use. 

The John Stephenson Company, of New York, reports that 
work is progressing rapidly on its uew works at Elizabethpo1t, N. J., 
and that i11 two or three months tli e Cl mpany expects to be able to 
have ever) thing in running order there. The works are well si tua­
ted for the receipt of rnpplies, and the iohipmeut of cars, both by 
rail and "'at e r, and it is thought that in their new location the com­
pany's greatly increased facilities for manufacture together with its 
present liigh r,putatiou for the manufacture of the highest class of 
cars, that the company will be better able than ever before to fill 
the demands made upon it. 

E. P. Morris, of New York, bas established a number of foreign 
connections and "'ill make a specialty in the future of purchasing 
electrical material of all kinds for foreign contractors and tramway 
companies. He has already en joyed considerable business of this 
kind, anc expects with bis new connections, which include the United 
Kingdom, France, Germany and Spain , to do a large business. Mr. 
Morris from his long experience in actual construction and railway 
supply business, and his intimate knowledge of the needs of the 
railway and tramway companies, is specially fitted for business of 
this character. 

A. L. Fenton & Company, of New York City, report that 
prospects for business are good. This company manufactures the 
Eureka anti-friction m etal which is guaranteed to be a strictly first 
class material, and which is especially adapted for high speed and 
heavy engines and dynamos, for use in paper m ills, steam shops, 
street railway plants, and for every description of mechanical 
bearings where an anti-friction metal is required. It is claimed by 
the manufacturers of this metal that it will last longer, run cooler, 

and will need less attention than many of the anti-friction metals 
upon the market. 

The Hazleton Boiler Company, of New York City, has issued 
its new catalogue for 189S under the name of the" Generation of 
Power." The catalogue contains in addition to a full description of 
the Hazleton Boiler a number of nseful tables and articles on the 
combustion of coal, g eneration of steam, feed pipes, etc. The 
tabular matter has been well selected a nd carefully edited, and is 
taken largely from the works of well known authorities on this sub­
ject. The catalogue will be sent on request. Many improvements 
have been made in the Hazleton boiler which not only increases its 
efficiency, but also improves its appearance. 

J. P. Sjoberg & Company, of New York City, report that their 
plant is now running on full time. This firm makes a specialty 
of supplying the entire woodwork for car bodies, finished in parts, 
ready to construct cars of any style. In this way a comp?ny desir­
ing to bu;ld its own cars can huy a part or all of the woodwork al­
ready planed and fitted. This fi rm also has considerable advan­
tage in shipping cars to foreign countries, as it can ship the car 
bodies •• knocked down " and can thus save about 90 per cent of the 
freight charges. J. P. Sjoberg & Company have recently equipped 
a ll the cars of the North Hndsc>n County Traction Company "'itb 
vestibules, a nd have also put a la rge number nf vestibules on the 
cars of the Consolidated Traction Company, of Jersey City. 

E. F. de Witt & Company, of La nsingburgh, N. Y., manu­
facturers of the de \Vitt common sense sand box, are receiving a 
num her of very complimentary letters from their customers. 
Among these is one from the Chicago General Railway Company 
which reads as follows: " The common sense sa nd box has been in 
operation on our cars for the past four years and we think it is g iv­
ing better service than any sand box we know of. When additional 
equipmen t is required you wi ll certainly get our order, which is per­
haps as strong a n e ndorsement as you could receive from us." An­
other letter from the Butte Consolidated Rail way Company,of Butte, 
Mont., reads: " \Ve have been using your sand boxes about two 
years. We are weHpleased with them." 

The Sessions Foundry Company, of Bristol, Connecticut, has 
recently secured a number of important contracts for iron castings 
for the coming year, among them being a renewal of its previous 
contract with the Providence Steam E ng ine Company, well known 
makers of the Greene engine. This is very heavy work and when 
b usiness is good, amounts to mauy tons per pay. The Sessions 
Foundry Compa ny's business for the pa~t year has been the la rgest 
in its history aud from present indications will be considerably 
larger the coming year. It is interesting to note that this company 
recently m-=lted 91 .Vz tons of iron in one diy, a nd could easily have 
run off 100 tons or mCJre, bad it been nuking sufficiently heavy 
work. 

The Duval Metallic Packing Company, of New York City, has 
received a number of very complimentary letters, among them be­
ing oue from the National Carbon Company, of Cleveland. This 
letter reads as follows: "\Ne sti ll have the packing in use which 
you furni shed us in 1894 a nd it is giving good satisfaction. We do 
not anticipate that a further supply will be required for some little 
t ime to come. We e xpected to get five years' wear out of it when 
we bought it; and we see no reason to think that it will fall short of 
our expectation. '' The Dnval Metallic Packing Company is receiv­
ing a number of orders for this packing from street railway com­
panies, as this product is well adapted for use in street railway 
power stations. 

The Columbia Machine Works, of Brooklyn, N. Y., report 
that their business in rdilway supplies bas more than doubled within 
the last few m onths, and thei r l arge p lant is full to overflowing 
with good orders. This business was established less than five 
years ago and its rapid growth bas been most unusual. It is be­
lieved that the great increase of business is due to the fact that 
nothing is permitted to go out of the factory unless it is fi rst class, 
a nd should anything be shipped accidentally which is not up to the 
standard required, a cheerful replacement free of charge bolds to­
gether the bond o f friendship between the consumer and the factory. 
This company carries in stock a full supply of nearly everything 
that can be called for, for replacement on a street railway system. 

The International Air Power Company, of New York, is 
about to send a representative to Europe to arrange for placing a 
compressed air system in operation in Birmingham. The comp ·e~sor 
and car equipments are now ready for shi pment from the works ,if 
the American Wheelock Engine Company. There will also be sent 
with the above equipment a compressed air auto carriage; also an 
autotractortruck, both being now completed at Worcester. The com­
p r ;:ssor is of the Hoadley-Knight type, driven by a Wheelock engine, 
and is of the s1111e type as the engine operating the compre_ssor built 
forthe Metropolitan Traction Company, of New York City. The 
endorsement of the Hoadley Knight compressed air system by 
Messrs. E lkins, Widener a11d Dolan, the well known stre ·t railway 
men, will command attention from the st, eet railway managers 
t hroughout the world. 

The Lidgerwood Manufacturing Company, of New York 
City, has just completed a new design of electric hoist and cable 
railway at the lime quarry of the S. E. & H. H. Shepherd Company, 
of Rockport, Me. This hoist is equipped with two G. E. 1200, 500 
volt railway motors controlled by G. E. K II controllers. The ~ppa­
ratus is built for lifting a load of IO tons, the average load bemg 4 
tons. The power is obtained from a railway circuit at 4 cents per 
horse power. The cable railway is 700 ft. long and is suspended 
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from t wo very substantial tow~rs, one 5;i f~. high 3:nd the o~her , the 
main h oisting tower, 65 ft. h igh. This 1s the t hird p lant 111 Knox 
County, Maine, that has, adopted electricity in prefere_nce to steam 
for hoisting purposes. They all use G. E. 500 volt rai lway motors 
with series pa rallel cont rollers. 

The Berlin Iron Bridge Company, of East Berlin , Conn., 
has the contract fo r a new draw bridge over the South Shrewsbury 
R iver in Monmouth County, N. J. This bridge is to be 180 ft. in 
lengtl; and 40 ft. wide. The Berlin Company bas the contract for 
both t he substructure and superstructnre. Among the extensive 
improvements now being made by the Benjamin Atha & Illing­
worth Company, at Harrison, N. J., is a new steel building known 
as th e Tower Building. This building is 30 ft. sq. and about 40 ft. 
high. Thirty-five feet above the ground is a circular tr?ll~y t_rack 
carried by the roof t russes. The framework o f the bmld111g ts of 
steel throughout, and the siding and roofing of corrugated iron. 
The complete contract for furnishing and erecting this building has 
also been given to the Berlin Iron Bridge Company. 

The Spra gue Electric Company, of New York, has secured 
the contract for motors to be installed in the new works of the John 
Stephenson Company, Ltd., E lizabethp_ort , N. J. T~is is a. l_arge 
and important contract and some forty-eight mo_tors wtll ~e utthzed, 
ranging from 3 b. p. to 40 h. p., mostly large size macl1111es. The 
motors will be of the well known Lundell type and will be direct 
connected, belted or coupled to the latest types of wood working 
machinery. As is generally known, the Lundell motors are of the 
inclosed type and are admirably adapted for use in wood working 
machinery establishments where, of necessity, the atmosphere is 
filled with dust. Several large siz~ Lundell direct connected ex­
haust fan outfits will also be included in the equipment. The plant 
will be one of the largest of its kind in this country and will be 
equipped exclusively with the Lundell motors. 

T he Filer & Stowell Company, of Milwaukee, Wis., is now 
building a 500 h. p. cross compound engine for the city of Jackson­
ville, Fla. Tb.is engine is to be used in electric light plant. This 
company is also building two siugle engines for electric light plant 
for the city of Donaldsonville, La., and a 1000 h. p. tandem com­
pound engine for the new flour mill of the Eckhart & Swan Milling 
Company, Chicago. The Filer & Stowell Company has just shipped 
two large cross compound engines for the new plant of Swift & 
Company, of St. Joseph, Mo.; a single cylinder engine for the Minne­
sota elevator being erected on Goose Island, Chicago, by Armour & 
Comp:my; a 3ooh.p. tandem compound engine for the Riverside Fibre 
Company, Appleton, Wis.; a single cyliuderengine for electric light 
plant at Port Gibson, Miss., and another for electric light and water 
works plan t for the city o f Brookhaven, Miss. 

The Hoppes Manufact uring C ompany, of Springfield, Ohio, 
manufacturers of li ve steam feed water purifiers and exhaust steam 
feed water h eaters, reports several large orders recently received 
through its Ph iladelphia office from the following concerns: The 
New York Sugar Refi ning Company, Long Island City, N. Y., three 
special live steam feed water purifiers aggregating 3750 h. p., also 
from the same compa ny, th ree exhaust steam feed water heaters of 
4500 h. p. capacity; The Union Traction Company, Philadelphia, 
Pa., 3000 h. p. live steam feed water purifiers. The Springfield 
office also reports sales t o th e Deering Harvester Company, Chicago, 
Ill., for 250:> h . p. live steam feed water purifiers; repeat order from 
the Proctor & Gamble Company, Ivorydale, Ohio, for 1000 h. p. 
purifier; Louis Sands, l\Ianistee, Mich., 1000h. p. purifier; Thomas 
& Smith for the Chicago Public Library, four special live steam 
feed water purifiers of 30J h. p. each. 

E lmer P. Morris , of New York City, manufacturer' s agent for 
electrical material, has issued au unusually complete catalogue of 
the long line of electrical material for which he is agent. This cat­
alogue will be found extremely valuable to street railway managers 
and purchasing agents when ordering supplies, as good illustrations 
are given of each article, together with a complete price list. The 
catalogue contaim, descriptions of insulators, cars, turnbuckles 
crossovers, headlights, trolley fixings, gears and pinions, and poles 
of various kinds. It also contains illustrations of the McGuire Col­
umbia heater, fan motors, electricial instrument-<, and l\IcGuire 
trucks and sweepers. Elmer P. Morris is now agent for all these 
materials and carries a complete line of them in stock. The catalogue 
contains a special description of the Morris ear, which was des­
igned to meet the demand of some form of suspension for the trolley 
wire, which would absolutely prevent the wire from falling. 

A. S . Li t tlefi eld, of Chicago in one of the most tasteful an­
nouncements ever issued t o the trade, states that he has severed his 
connection with the American Railway Construction Company, of 
which he was president, and has organized the North Ame rican 
Railway Construction Company for the purpose of building electric 
railways especially , and also to do a general contr&cting business. 
The announcement states that t he " new " company can hardly be 
called such except in name as Mr. Littlefield has always had charge 
of the a ffairs of the old company. Mr. Littlefield is one of the best 
k nown m en in western railway circles, having been fo r many years 
a nd is st ill, the Western representative of the Johnson Company. 
He is also president of the American I mproved Rail Joint Company 
which h as been putting in cast j oints in Chicago, Kansas City, St. 
Louis a nd other places. E mmet M. Fry, who has b ad charge of the 
const ruction of many important western lines, is the general super­
intendent of the new company. The organization is complete and 

-<:ompetent to undertake all clas~es of railway construction. 

T he Walk er Company, of Cleveland, 0., is now building at its 
Cleveland works a 1600 k. w. direct connected generator for the 
Union Railway Company, of Ne w York City. This, with the two 
now being completed for the Brooklyn Heights Railroad Company, 
will make three of these 1600 k . w. machines finished in as many 
months. In addition to this generator for the l'.nion Railway Com­
pany, the Walker Company is building for them forty double No. 
4A street railway equipments. The equipments are to be fitted with 
the new type "S" solenoid blowout controller which has attracted 
so much attention. The current fo r the se motors \\ i 11 be fed to the 
line from a \Valker switchboard , now being built at New Haven. 
The Metropolitan Street Rai lway of Kansas City, which is now oper­
ated by a 1600 k. w. Walker generator, is about to increase its plant 
by the addition of a generator of 1200 k. w. Cflpacity. The foreign 
shipments during the next few months will includ e one hundred 
double 3 S street railway equipments with 200 controllers, for Dres­
den, Germany; six double 3 N equipments with type" S" controll­
ers, and two double 3 N equipments. Besides these railway motors 
and accessories there will be one 150 k. w. belted railway generator 
with its switchbo:ud and a 75 k. w. belted booster for Japan, also 
with a switchboard. This makes over 7500 h. p. in street rail way 
motors alone that are being built at the Cleveland works, to say 
nothing of the horse power output in generators. 

The Siemens & Halske Electric Company of America has 
just obtained the contract for the new municipal lighting plant at 
South Norwalk, Conn. This plant will be of interest to the engi­
neering fraternity generally, as it is to be run on the straight 220 
volt two-wire system for arc and incandescent light as well as power. 
\Vhile a large number of these stations have been put in abroad, there 
have been comparatively ft>w installations of the kind here, eircept 
for isolated plants. The New England business of the Siemens & 
Halske Company has been very satisfactorily increased d uring the 
past year, one of the most notable contracts beiug for the Boston 
City Rospital. An'lther plant is being installed in the n ew theatre 
at Springfield, Mass., in which lights for the entire edifice as well 
as some adjoining buildings will be furnished from two 75 k. w. 
machines running at 100 r. p. m. Still another theatre plant has 
been running for several months at the Academy of Music, Fall 
River, Mass., while one of largest orders secured, and now in satis­
factory operation, is that for a large manufacturing plant, in which 
motors ranging from 10 to 100 h. p. in capacity, (aggregating a total 
of about 1000 h. p. full load capacity),with 100 Manhattan lamps and 
several hundred iucandescents, are operated from a single set of bus 
bars a t 220 volts, current being furnished by two machines of 400 
k. w. capacity each, with a smaller one for night service. The gen­
erators in all the above mentioned plants are of the standard Sie­
mens & Halske external armature type, while a large number of 
internal armature belted machines in both the slow and moderate 
speed types for generating a nd power service have been installed in 
Boston and vicinity during the past few months. 

New Publications 

STREET RAILWAYS OF GRRATE R NEW YORK. Published by Red­
mond, Kerr & Company, of New York City. 
This pamphlet gives in a very concise form full information re­

garding all the street railway systems included in the Greater New 
York District. Operating stati stics for the year ending June 30. 
1897, are given in most cases, together with a complete statement of 
capital stock and funded debt. A ma p of the Metropolitan Street 
Railway System is included iu the book. 

HANDBOOK OF STREET RAILWAY LOCATION. By John B. Brooks. 
Published by John Wiley & Sons. 146 pages. Pocket form, 
morroco. P rice, $r.50. 
This book is one long needed , and gives in handy form the 

formul ::e and methods for laying out straight track and curves, as 
well as the principal tables used in railroad location. Especial 
attention is given to the subject of compound curves aud the use of 
them as transition curves. The writer is the professor of ci di engi­
neering in the State College of Kentucky, and the book should be 
found very useful to constructing engineer~. 

ENGINEERING AND ARCHITECTURAL JURISPRUDENCE. By J. C. 
Wait, M. C. E., LL. B. Published by John Wiley & Sons, 
N. Y. 905 pages. Cloth, $6.; sheep, $6.50. 
The-author,'who is a practical engineer , took the occasion, while 

acting as instructor in engineering at Harvard University, to take 
the full cou rse in the Harvard law school to fit himself as a spe­
cialist in engineering la w. His book is a valuable on e and should 
be of considerable assistance t o both engineers and those who award 
contracts in pointing out the methods of avoiding litigation as well 
as showing the rights of the respective sides when disputes occur. 
One particularly useful section of the book is that relating to Con­
tract Stipulations in which the proper wording of clauses to cover 
specific purposes is g iven. 

MECHANICAL DRAFT, Published by B. F. Sturtevant Company, 
Boston, Mass. 
This is a work that will be of great value to all who are inter­

ested in the economical production of steam. The book contains 
the accumulated experience of over a quarter of a century, and to its 
p reparation has been devoted nearly two years of the most careful 
study and investigation by \Valter B. Snow, a steam engineer of 
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very high ;tanding. It is published in pursuance of the established 
policy of the B. F. Sturtevant Company to thoroughly inform the 
engineering public reganliug the specific principles and applications 
of the various systems which it has presented, but the book is very 
much m ore than a mere catalogue. The book contains chapters on 
the composition, weight and Lulk , and different properties of water 
and steam, together with chapters on combustion, efficiency of 
fuels, efficie ncy of steam boilers, and the different forms of m e­
chanical drafts. 

Trade Catalogues. 

CATALOGUE No. 5. Published by E lmer P. Morris , of New York 
City. 108 pages. Illustrated. 

MACHINE TOOLS. Published by Hilles & Jones Company, of Wil­
mington, Dd. Forty-four pages. Illustrated. 

FITTINGS AND FLANGES. Published by the Tight Joint Company, 
of Ne w York. Eighty-five pages. Illustrated. 

THE AMERICA N FUEL ECONOMIZER. Published by Bromell, Schmid t 
& Company, of York, Pa. Forty pages. Illustrated. 

ELECTRIC STORAGE BATTERIES. Published by the E lectric Stor­
age Battery Company, of Philadelphla. Forty-eight pages. Il­
lustrated. 

CAR DOOR EoUIPMENT AND GENERAL RAILWAY SPECIALTIES. 
P ublished-by the Q. & C. Company, of Chicago. Thirty-two 
pages. Illustrated. -------•·------

List of Street Railway Patents Issued 

U.S. PATENTS ISSUED DEC. 21, 1897, to JAN. II, 1898, INCLUSIVE. 

DEC. 21. 

CAR F ENDER.-Anthony F. Barro, New York, N. Y. No. 595,869. 

CAR SIGNAL.-Christopher C. Jones, Savannah, Ga. No. 596,030. 

DEC. 28. 

ARRANGEMENT FOR PREVENTING ACCIDENTS ON RAILWAYS.­
Hermann Burmann, Breslau, Germany. No. 596,047. 

ELECTRIC RAILWAY.-Eben C. Crocker, Bridgeport, Conn. No. 
596,054. 

ELECTRIC SIGNAL BELL FOR STREET CARS.-James P. Orr, Pitts­
burgh, and Thomas F. Galvin, McKeesport , Pa. No. 596,085. 

TROLLEY.-Antonio Travaglini, Philadelphia, Pa. No. 596,131. 

ELECTRIC R AILWAY.-Wm. B. Potter, Schenectady, N. Y. No. 
596,182. 
In an electric railway, the combination of a third or main work­

ing conductor connected with a source of supply, the continuity of 
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which is interrupted at predetermined points , a conductor section 
located between adjacent ends of the main working conductor and 
i nsulated therefrom, a movable vehicle, a contact shoe carried by 
the vehicle arranged to complete the circuit between the conductor 
section and the source of supply, and means located in any conven­
ient place, for con trolling the current supplied to the conductor 
section irrespective of the operation of the vehicle. 

TROLLEY BASE CUSHION.-Wm. G. Wagenhals, Dayton, 0. No. 
596,193. 

CAR FENDER.-George Wiemers, Brooklyn, N. Y. No. 596,196. 

TROLLEY RAIL.-Wm. A. P. Willard, Jr., Hull, Mass. No. 596,224, 

TROLLEY RAIL FOR ELECTRIC ROADS.-Wm. A. P. Willard, Jr., 
Hull , Ma5s. No. 596,225. 

CAR BRAKE.- Henry Schenck, Pittsburgh, Pa. No. 596,339. 

TRAMWAY Sw1TCH.-Henry M. Hume and Frederic T. Hume, New 
York, N. Y. No. 596,368. 

RAILWAY SwITc H.-St. John Girardeau and Richard J . Murray ,. 
Galveston , Tex. No. 596,422. 

JAN. 4. 

CAR F ENDER.- George Hipewood, Boston, Mass. No. 596,592. 

CAR VENTI LATOR.-Thomas C. Bright, Kansas City, Mo. No. 
596,650. 

TROLLEY GUAR D.- Herman J. Vogler a nd Alfredo Flores, San An­
tonio, Tex. No. 596,926. 

J AN. II. 

CAR VENTILATOR.- Ebenrzer S. Perry, New Bedford, Mass. No. 
597,o r9. 

E LECTRIC RAILWAY CONDUIT SvsTEM.-Ralph F. Thompson, Alex­
andria , La. No. 597,036. 
An electric railway conduit system, consisting of a conduit pro­

vided with air a nd water tight chambers, one on each i,ide of the 
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trolley slot and secured to the yokes; said chambers being provided\ 
with insulators, trolley wires, partitions and curved projections. 

ELECTRIC RAII,WAY MoTOR.-Chas. J. Van Depoele, Lynn, Mass. 
No. 597,156. 
As a means of controlling electric motors, and in combination, 

a circuit interrupting device adapted to interrupt the circuit of the 
current supply at a number of points simultaneously, and a current 
changing device effecting relative changes in the circuits of the 
translating device during the time that the current is so i!1terrupted. 

AUTOMATIC FENDER FOR TROLLEY OPERATING ROPES.-Charles F. 
Wilson, Brooklyn , N. Y. No. 597,159. 

ELECTRIC RAILWAY.-Hosea W. Libby, Boston, Mass. No. 597,202. 
In a railroad an electric conductor supported by the side of the 

rail a T-piece consisting of a number of sections insulated from each 
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other and supported by springs from the web of the rail and spring­
contact pieces consisting of two disks of hard rubber, a cylinder of 
soft rubber and a metal rod passing through the center. 

CAR FENDER.-John Megown, Youngstown, 0. No. 597,303. 

CAR FENDER.-Paul Jones, Cincinnati, 0. No. 597,216. 

CONTROLLER FOR ELECTRIC CARS.-John C. Henry, Denver, Col. 
No. 597,374. 
The method of braking electric cars consisting in changing the 

armatures of two electric motors propelling said cars, from parallel 
to series connection, increasing the magnetization of the fields of 
said motors as the current in the armature decrea5es, due to retar­
dation of the speed of the motors, and then short circuiting the ar­
mature of the motors under separately excited fields. 

We will send copies of specifications and drawings complete of 
any of the above patents to any address upon receipt of fifteen cents. 
Give date and number of patent desired. THE STREET RAILWAY­
PUBLISHING COMPANY, HAVEMEYER BUILDING, NEW YORK. 




