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A Great Feat in Transportation 

STREET RAILWAY JOURNA L, 
II4 Liberty S treet, New York. 

One of the finest feats in street ra ilway transportation ever 
witnessed was the way the street railway companies of St. 

Louis handled the crowds on St. Loui s Day at the Louisiana 
P urcha se Exposition. T hi s was the day when the people of 

St. Louis set aside a ll work as far as possible and devoted 

themselves to swell ing the attendance at the Exposition; the 

attendance being about 400,000 on that day. With the memory 
of the enormous congestion of people at the Columbian Expo­

si tion, Chicago Day, Oct. 9, 1893, in mind, it is not st range that 
some uneasiness was felt lest the tran sportation lines be 

dayLcou ld not fail to excite the admiration of every intelligent 
stre et rai lway man who witnessed it. It is all very well to say 

that larger numbers of peop le are carried daily by the street 

rai lways of Greater l\ew York. That is not the point. The 

crrdi11i rable thing about the St. Loui s Day street railway per­

forma nce is that the street railways were on a special day and 

to a special place able to carry about double the normal traffic 

of the corresponding date a year before, and were able to do it 

with such clock-work regularity of service that the jam and 

crush of people at terminal and transfer points, usually con­

sidered inseparable from such great special days, were nowhere 

to be fou nd. Cars and crowds moved along so freely that it 

was difficu lt to real ize that the greatest day of the Louisiana 

P urchase Exposition was in progress. Photographers who 

went out with their cameras expecting to get photographs of 

great masses of packed humanity, were doomed to disappoint­

ment. The crowds flowed to and from the street car terminal,, 
like great rivers. and the stream being unbroken by any short ­

comings of the ca r service, there was no time for the lakes 

and seas of humanity to form that are thought usually to be the 

necessary evils of such special eve nt,,. J t is not without a 

justifiable humorous twinkle of th e eye that St. Louis street 

rai lway men relate how for a time in th e morning the street 

cars landed people at some of the Exposition gates faster than 
the Exposition management \Yas able to perform the simple 

task of passing them through the gates. The whole thing 

showed not only the results of excellent street railway man­

agement for the day, but also the results of the months of well 

planned preparation. \ Ve feel that we must metaphorically 

take our hats off to the gentlemen of the St. Louis Transit 

Company and of the St. Louis & Suburban Railway Company 

who were responsible to so great a degree for the comfort of 
the St. Louis public on that day, as well as on previous si milar 
occasions. 

Soldered Rail Bonds 
It is now about four years smce the first bonds using solder 

for electrical connection between the bond and rail were de­

scribed in these columns. In that time there has been a steady 

increase in the use of soldered bond:-,, am! more than one manu­

fact urer is putting out bonds designed to-- be soldered to the 
ra il. As to the superior qualities of a soldered contact when the 

soldering is thoroughly we ll done there can be no doubt, for 

as long as the solder is intact there is 11 0 possible chance for 
oxidizing or electrolytic action het\veen the contact surfaces. 

That the soldered bond has not been used more heretofore is 

probably due to fea r on the part of constructing engineers that 

they cannot be sure that the soldering is well done in every 
case, and if not well done, the bond is much worse than any 



STREET RAILWAY JOURNAL. [VoL. XXIV. No. 13. 

riveted or pressed terminal. It has been argued that it is more 
likely that the class of labor which is employed on bonding 
work will secure a fai r ly good contact with the pressed terminal 
than with soldered. One of the principal dangers with soldered 
bonds is a lack of heat during the soldering process. As the 
veriest novice in the art of soldering knows, plenty of heat is 
one of the first essentials in soldering, and it takes considerable 
heat to raise a 70-lb rail to a temperature which wi ll melt solder 
and to keep it at that temperature long enough to do the job. 
As the rail is large it has the abi lity to conduct away a great 
amount of heat. The heat must be so intense and so localized 
at one spot that the rail cannot conduct heat away fast enough 
to cool the spot that is to be soldered. Recent types of blow 
to rches, both for kerosene and gasoline, can be obtained which 
overcome the difficulty of insufficient heat. Could the rail tem­
perature be rai sed high enough to melt brass, brazed rail bonds 
would apparently be even better than so ldered bonds, on ac­
count of the greater mechanical strength of the joint. The 
joint, however, seems to be abundantly strong on most of the 
soldered bonds where the area of contact is large. 

In con nection with soldered bonds, the question comes up of 
the best location. Some of the first soldered bonds which were 
installed in paved streets in Seattle were placed under the base 
of the rail , the rail being bonded in lengths of a block or more 
and then turned over into position on the ties. Some light 
bonds, or wire, have been made by riveting the terminals of the 
wire into the rai l base and then soldering the terminal to the 
base. This kind of bonding can be done after the track is laid. 
Another form of soldered bond is adapted to go under the 
angle-bars and to be soldered to the web of the rail after re­
moving one of the angle-bars. An interurban road on private 
right of way now being fin ished in the Middle West has adopted 
the novel plan of using a short soldered bond on the head of the 
ra il opposite the flangeway. The points urged in favor of this 
location are ease of installation after the angle-bars have been 
applied and ease of inspection, as the condition of the bond can 
always be seen at a glance. On an interurban road on a private 
right of way the danger of injury to the exposed bond is not 
great, although, of course, the clanger from theft is ever present. 
It is, of course, desirable to have a bond which depends en­
tirely upon solder for its connection, where it can be inspected, 
although testing would reveal the fault if it were concealed. 
On a small road, testing would be considerably more expensive 
than inspecti on. Altogether there is much to be said on both 
sides of this latter question. 

Controller Burn-Outs 
T he burning out of controllers on double-truck, four-motor 

equipments is becoming so frequent that it is high time that 
some plan of relief from it be sought. Indeed several operating 
companies are experimenting in that direction. About eleven 
years ago the type K series-parallel controller was first put 
on the market, and as this controll er used the magnetic 
blow-out fo r extinguish ing the arc, and was well designed in 
other particulars, it filled the bill admirably for the sizes of 
motor equipments common in those days. The cont ro ller prob­
lem for street cars was so completely solved foT the time being 
by the K types of controller, which have practically become 
universal for city railway service in the United States, that 
the matter of controllers and car wiring for 20-ton and 25-ton 
city cars has possibly not received the attention from operating 
companies that it should. 

The increased troubles from controller burn-outs recently 

are due almost entirely to the larger volumes of current that 
must be interrupted at the controller and the larger arcs that 
must be broken. While the typical city car of a few years ago 
weighed, say, 7 tons or 8 tons and took a maximum accelera­
tion current of 60 amps. to 130 amps., the typical big city car 
of to-day will weigh from 18 tons to 25 tons, and will take from 
160 amps. to 400 amps. maximum acceleration current. This 
means that the car fuses and circuit breakers must be adjusted 
to pass at least this current, and the feeder circuit breakers at 
the power station must at least allow several of these cars to 
accelerate on a section at once without opening. Car circuit 
breakers now are frequently set to open at a greater current 
than feeder circuit breakers would open at a few years ago. 
The dimensions of street car controllers, however, have 
changed but little. There have been a number of important 
improvements in details and some increases in contact areas, 
but the dimensions have not altered in any such proportion as 
the current which must be carried. These controllers do their 
work very well on the large four-motor equipments until some,­
thing goes wrong with the motors or car wiring. In the old 
days a ground in a motor or in the car wiring would be almost 
certain to open the car fuse or circuit breaker, and very likely 
would open the circuit breaker on that feeder at the power sta­
tion as well. The controller, therefore, would not have to open 
the circuit under a heavy short-circuit current, as this was done 
by the fuses and circuit breakers. In modern practice, how­
ever, circuit breakers and fuses will frequently pass enough 
current so that a ground on the car will not open them at once. 
In such a case this heavy current will be broken in the con­
troller when the motorman throws it off. The result is usually 
a terrific arc in the controller that wrecks it, and causes such a 
display of fireworks on the front platform that the company 
considers itself fo r tunate if the terrified passengers do not land 
themselves promiscuously in the street before the car stops, to 
the detriment of the accident account. When four-motor 
equipments were new, "fi reworks on the front platform" were 
seldom heard of, because motors and car wiring had not had 
time to develop defects. Now that such equipments have been 
in use several years, the faults are becoming more nu!Derous, 
as are the accompanying pyrotechnic di splays. As the difficulty 
lies primarily in the fact that the heavy currents incident to 
shor t-c ircuits on the car are interrupted by the controller rather 
than by the circuit breakers and fuses, several companies oper­
ating four-motor equipments with the K forms of controller 
have begun to experiment with fuses placed in each of the four­
motor circuits. As each fuse can be of a size sufficient only for 
the current required by one motor, it can be one-fourth the 
size of the main fuse, as the main fuse must pass the current 
taken by the four motors in multiple. The presence of a fuse 
in each motor circuit which will open upon one-fourth the cur­
rent that the main fuse or circuit breaker will open, should 
relieve the difficulty considerably. It further has the advan­
tage that it absolves the motorman of all responsibility of ex­
perimenting to find out which motor to cut out. These four in­
dividual motor fuses add to the complication of car wiring and 
equipment, to be sure, but the complication is not serious. A 
move of this kind, it may be said, is in accordance with the 
present general tendency in lighting and power work to depend 
mainly on small branch circuit fuses near the point of con­
sumption and to fuse all main supply circuits very heavily or 
not at all. The use of individual motor fuses would result in 
automatically opening all grounded motor circuits. As grounds 
are more frequently in motors than in car wiring, unless car 
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wiring is inexcusably bad, such fuses should prevent the ma­
jority of controller burn-outs and possibly save the spread of 
trouble in a motor. Controller b_urn-outs can, of course, be 
decreased by taking care that the main car breaker or fuse is 
never set for a greater current than is necessary and by main­
taining high insulation of motors by means of frequent tests. 
The use of multiple-unit controllers which will safely inter­
rupt very heavy currents is one effective solution of the diffi­
culty, but as such control adds 15 per cent to 20 per cent to the 
cost of a city car there will be considerable casting around in 
other directions for relief before that solution is generally ac­
cepted. It is coming to be more and more the case that the 
problems in connection with the successful breaking of heavy 
circuits and the prompt isolation of short-circuit troubles before 
they can spread are calling for the best electrical engineering 
talent of anything in connection with handling large quantities 

of electrical energy. 

A Consideration of Single-Phase , Motors 
At the Electrical Congress just closed, a special meeting on 

Sept. 14 and a large part of the closing session, Sept. 16, was 
devoted to a discussion of the present movement in favor of 
alternating railway motors. The subject is, of course, one 
which has been of great interest to the profession for some 
time past, and the papers dealing with it have been eagerly 
anticipated. At the earlier session the development of the idea 
was considered at length by Dr. Steinmetz and Mr. Lamme. 
These gentlemen, who can speak with authority as having been 
themselves in the front of the movement, made plain the 
necessity of turning in this direction and the importance to the 
larger railway fie ld of the methods proposed. It has long been 
clear that for the extension of electric traction the funda­
mental need is a higher working voltage, enabling the distribu­
tion of power to be made with some regard for economy. The 
present method of distributing to sub-stations, however efficient 
and desirable wi~hin its proper range of application, yet touches 
only here and there the difficulties of the situation when the 
coming larger work of the electrician is at hand. The various 
efforts at polyphase traction motors were gone over, and the 
inherent difficulties of the type, in particular the trouble en­
countered in getting variable speed, and in such speeding as 
would enable time to be made up when the necessity should 
arise. Given then the problem of working out an alternating 

system which should possess, so far as motors were concerned, 
the characteristics of series motors such as were in regular 
use, the natural and logical result was the series alternating 
motor at low frequency. Once this was obtained, it had, in 
addition, the most valuable property of working direct-current 
circuits quite as effectively as, and, in fact, rather better than on 
alternating-current circuits. Thus was evolved a machine whi ch 
could not only work successfully on long lines where a simple 
alternating distribution was of primary value, but which could, 
in addition, operate with admirable results on circuits such as 
are now usual in elect ric railroading. Mr. Lamme gave a 
most interesting account of his work in the evolution of the 
type fir st announced at the Great Barrington meeting of the 
American Institute of E lectrical Engineers, and later elabo­
rated into its present form, while Dr. Steinmetz contributed 
his theoretical consideration of the question in addition to 
drawing on his rich practical experience. Owing to the short­
ness of the avai lable time, the discussion had to be cut short 
and was held over until Friday, when it was again taken up at 
some length. Dr. Duncan, Mr. Sprague, H. W . Leonard, Mr. 

Armstrong and several of the distinguished foreigners present 
took a hand in this adjourned presentation of the subject. This 
session drew out somewhat divergent opinions. The impor­
tance of the work done was fully recognized, but its relation 
to the art at large was considered by no means fixed as yet. 
Particularly in heavy railroading, there seemed to be an im­
pression that the proposed remedy was scarcely drastic enough 
to meet existing symptoms. In fact, considerable doubts were 

expressed of the likelihood of the larger railroad work being 
taken up to a marked extent in the near future. The require­
ments are of very great severity compared with even the most 
ambitious interurban roads yet built. The backbone of railway 
earnings is the freight traffic, anci any application of electric 
power to railway working which is not prepared to undertake 
such traffic fails of that completeness which is necessary to full 
success. The single-phase commutating motor, even if it fully 
meets the requirements of ordinary interurban traction, might 
still fa ll far short of the freight haulage requirements. There 
does not seem to be a full consensus of opinion among engi­
neers as to the real value of these novel systems even for in­
terurban working. It seems clear that the types of motor con­
sidered have the very valuable power of working admirably 
on direct-current railway circuits. Indeed, it would be strange 
if they should signally fail here, for a series-wound mo­
tor with laminated field, low inductance and special precau­
tions against sparking must certainly work on a direct-current 
circuit, if anywhere. It is the performance on alternating cir­
cuits that is just now of most interest and will soon be settled 
by practical use. There seems to be good reason for thinking 

that this will be satisfactory at least for certain cases, and even 
if this be all, a very material success will have been scored. 
There seems to be little doubt that this d. c.-a. c. series motor 
is intrinsically somewhat more bulky and heavy and materially 
more costly than the ordinary railway motor at the same out­
put and efficiency. This is perhaps the necessary penalty of its 
discontinuous energy supply, and there need be small expecta­
tion that further improvements will modify this relative situa­
tion. Quite possibly we may have an a. c. type not materially 

heavier than present standard motors, but, granting this, the 
same designing would produce a still lighter d. c. motor, 
and the same comparison would doubtless hold as respects 
costs. Of course, there are no data as yet on the probable cost 
of maintenance and_ repairs. It is not at all improbable that 

these may be somewhat higher on the alternating-current 

equipment as a whole than upon the now standard forms. 
When judged in comparison with the maintenance and repairs 
of the usual long line equipment, including the sub-stations, 
the alternating motors should have the better of the argument. 
But high cost and possibly high maintenance, may seriously 

affect the adoption of the compromise motor in cases where a 
la rge part of the work is likely to be over existing d. c. lines. 
By far the best hold of the newcomer lies, it seems to us, in the 
lighter suburban and interurban lines having urban terminii. 
Suburban work requiring high acceleration will hardly prove a 
good field, so far as may be judged by current opinion of the 
alternating motor. A fortiori large railway work seems un­
likely to be a suitable field. Most engineers not directly con­
cerned with the production of these motors seem to take rather 
a conservative view of the situation, while expressing admira­
tion for the ingenious solution of a most interesting problem. 
A few trials on hard-working commercial lines are, however, 
more important than anybody's opinion, and we hope they will 

soon be had. 
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HANDLING TRAFFIC DURING BRIDGE CONSTRUCTION IN 
PORTLANDt OREGON 

The Morrison Street Bridge across the Willamette River in 
l'ortland, Ore,, is being replaced by a new steel structure, and 

with the traffic are by no means small, The old structure was 
at an elevation of 38.6 ft. above datum, while the floor of the 
new bridge is to be 42.5 ft. above the datum line. The first 
thing done was to put in false work the entire length and raise 
the floor 6 ft . above the old bridge, thus leaving just enough 

MORRISON ST REET BRIDGE, PORTLAND, SHOWING OLD DRAW AN D FALSE WORK 
SO AS TO RAI SE TRACKS ABOVE FLOOR OF NEW BRIDGE- TAKEN AUG, 28, 1904 

room beneath for the placing of the 
floor of the new bridge. Temporary 
pile bents were put in to support the 
floor. Most of them are about 60 ft. 
deep, but in some cases 120-ft. piles 
are nec~ssary, The steel I-beams of 
the new bridge were used for string­
ers on these pile bents. A traveler 
was erected by which the old spans 
were removed and the new ones 
placed in posit ion, The new bridge 
is to have two 267-ft. 6-in. spans, one 
200- ft. span, a 384-ft. draw span and 
600 ft. of wooden trestle approaches, 
the total length being 1719 ft. The 
new spans were purposely designed 
of different lengths from the old ones, 
to a id in placing the perman ent piers, 
which are of the concrete cai sson type. 
T he old bridge was 21 ft. wide, while 
the new one is to have a roadway 36 

MORRISON STREET BRIDGE, PORTLAND, SHOWING TWO NEW SPA NS, ALSO ILLUSTRATI NG TEMPO RARY FLOO R 
FOR TRACKS-TAKEN AUG. 30, 1904 

it i~ interesti ng to note that the work 
is being carried on with very little in-
terruption to electric railway traffic. 
This bridge is used by the City & Sub­
urban Railway Company for connec­
tion between its loop in the busi ness 
center of Portland and several lines in 
East Portland, as well as for a bridge 
car, whi ch makes frequent trips back 
and forth across the bridge, T he old 
structure was built of wooden t ru sse~ 
nn pile and stone piers. and, as it wa~ 
deemed unsafe, the city determined to 
replace it with a modern steel-truss 
bridge, The contract was let to the 
Pacific Construction Company. of San 
F rancisco, and work was begun last 
January. One of the conditions of the 
contract was that the st reet car traffic 
should not be interrupted during the 
l'ntire period of construction more 
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MO R RISON ST REET BRIDGE, PORTLAND, SHOWING FALSE WORK UNDER TEMPORARY 
T R ACK ON OLD DRAW- TAKEN JUNE 17, 1904 

than a total of thirty days, As about 900 cars cross the bridge 
every day, it is seen that the difficulties of tearing out the old 
bridge and puttin~ the new one in place without interfering 

ft. wide, with a 7-ft. sidewalk on each side. The railway tracks 
will be placed with 9-ft. 6-in. centers ( the gage being 3 ft. 6 
in s.) on a single floor in the center of the roadway, with a 
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guard timber along the edges of the two wagon road s. The 
latter will be paved with wooden block paving. 

The accompanying • illustrations show the method of con­
structing the bridge and of raising the floor and tracks so as to 
permit the pe

0

rmanent structure to be placed in position. Two 
of the permanent spans are now in place, and during the eight 
months of work the car traffic has been shut off but four days. 
During that period passengers cross on a temporary foot-path . 
It is expected that the work will be completed by the fir st of 
next year. The bridge was designed by F. A. Koetitz, chief 
engineer of the Pacific Construction Company, and is being 
erected under the direct supervision of F. M. Butler , secretary 
of that company. The cost of the entire work will be $4oc,ooo, 
and will be borne by the city, as it receives its remuneration 
from the City & Suburban Railway Company for the railway 
service through a rental charge of $I,ooo a month. 

---•♦----

NEW TERMINAL FACILITIES AT THE MINNESOTA STATE 
FAIR GROUNDS 

The Twin City Rapid Transit Company, operating in St. 
Paul and Minneapoli s, ha s recently completed some very in­
teresting new terminal facilities at the Minnesota State Fair 
Grounds. The State Fair is an annual occurrence of great at­
traction to the citizens of Minnesota and its neighboring States, 
as it illustrates the agricultural, manufacturing and commercial 
resources of the Northwest in a way which is perhaps more 
effective than any other method of exploitation. In r ecent 
years the great crowds attending the Fair have made the prob­
lem of transportation exceedingly difficult, as the electric rail­
way faciliti es were confined to the Langford Avenue double 
track on the Como-Harriet line of the company. 

All the buildings on the Fair Grounds are of a permanent 
character, and this year an important addition to the existing 
layout was found in the new Manufactures' Building, whose 
erection was made possible by the legislative appropriation of 
$30,000, secured by the Northwestern Manufacturers' Associa­
tion. This building is the most substantial structure on the 
grounds, being of pressed brick, I20 ft. x I6o ft., with a stone 
foundation , concrete floor, and galvanized iron roof, supporter! 
by steel trus::;es. The architect was C.H. Johnston, of St. Paul. 
This and other additions to the attractions of the Fair, !eel 
the officials in charge to expect an unusually heavy traffic dur­
ing the week of its opening and operation, Aug. 29 to Sept. 3. 
inclusive, and accordingly a space covering nearly 4.9 acres 
was set apart for improved street railway terminal fa ­
cilities. 

The State Fair Grounds are located in the Midway district 
of St. Paul, slightly west of Como Park, and are reached from 
either St. Paul or Minneapoli __ s by the Como-Harriet line of the 
Twin City Company. The new terminal has wisely been laid 
out at a side, rather than the main entrance of the grounds, so 
that a considerable part of the traffic coming from St. Paul may 
split from the terminal traffic through the passing of the main 
entrance by the cars before the terminal is entered. A con­
siderable amount of carriage and pedestrian traffic at the main 
entrance was thus freed from the congestion which would 
have resulted if all the street railway. foot and vehicle traffi c 
had been handled at one place. 

The accompanying diagram shows the general plan of the 
terminal tracks, which occupy a section of the Fair Grounds 
700 ft. long x 300 ft. wide, approximately. The area is divided 
into two loops, A and B, each of which encloses five parallel 
spur tracks for the storage of cars in anticipation of the enor­
mous rush of traffic which follows the conclusion of the after­
noon and evening performances on the race track and at other 
places on the grounds. A fence encloses the sides of the 
terminal, entrance and exit to and from the grounds being 

through ticket booths and turnstiles at t he north end of the en­
closure. In general, Minneapoli s traffic is handled by the 
"A" loop and spur tracks, St. Paul being cared for by the "B" 
loop and spurs. A fence separates the two sections, in the 
middle of the enclosure. In ordinary operation through cars 
from St. Paul to Minneapoli s are defl ec ted to the terminal 
1lt th e point C; they pass up the east side of the loop "B," 
di scharge and load, and pass on to Minneapoli s either by the 
wes t side of the loop A or the loop B, dependi11g upon the traffic 
on the tracks at any particular time. Local cars from St. Paul 
to the Fair Grounds generally fo llow the same course, re­
turning, however, to the eastbound Como-Harriet track at the 
point D. Through cars from Minneapoli s to St. Paul take 
the switches at E or F, according to the conditions in the ter­
minal, and after traversing the loop corresponding, return 
to the main eastbound track at point G or point D. Local ca rs 
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NEV/ STREET RAI LWAY LOOPS AND STORAGE TRACKS AT THE 
MINNESOTA STATE F AIR GROUNDS 

from Minneapolis to the grounds follow the same course. 
according to circumstances, returning to the westbound main 
line by the switches at H or K. The capacity of the spur tracb 
is about I20 cars, and these. added to perhaps thirty cars 011 
the loops, give a total of ISO cars that are ready for instant 
occupancy at the close of the afte rnoon and evening perform­
ances. The cars in S t. Paul and 11inncapolis run in one direc ­
tion only, being single-ended, so that it is necessary for 
stored cars to back upon the stub tracks before taking their 
loads. This, however, was done before the rush of traffic 
comes. The spaces between the tracks are laid out in grav<'l 
and cinder walks. 

The limited space available crowded the switches somewhat. 
but the main line movements are so flexible that little trouble 
was experienced on this score. A special force of inspectors 
and starters was appointed to supervise the traffic in detail, and 
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the facilities planned were found capable of handling at least 
15,000 to 20,000 passengers per hour, if not more. It was found 
that the stub tracks met with special favor among patrons 
with families, women and children, who preferred to walk 
a short distance to make sure of seats, to standing in the more 
crowded cars upon the loops. 

NEW BRIDGES AT COMO PARKt ST. PAUL 

The Twin City Rapid Transit Company has recently com­
pleted two new bridges at Como Park, St. Paul, which are of 
considerable interest both from an architectural and operating 
standpoint. Como Park is located on the double-track Como­
Harriet line of the company, and is one of the most popular 
resorts of the Twin Cities, being situated between Minneapolis 
and St. Paul's thickly settled distric t, a 5-cent fare being 
charged from either place to the park. On account of the 
traffic obtaining during busy hours it was found necessary to 
improve the existing facilities for handling the crowds, and in 
the early part of the summer the bridges were placed in service, 
co nstituting, with the platform arrangements adjoining, a 
thoroughly modern type of way station. 

One of the bridges is devoted principally to carriage and 

FOOT BRIDGE AND CARRIAGE BRIDGE BUILT BY THE TWIN 
CITY RAPID TRANSIT COMPANY AT COMO PARK 

automobile traffic, the other taking care of the foot passengers. 
The foot-bridge is the prominent one in the accompanying 
illustration. Both were built primarily to avoid any crossing of 
tracks at grade by visitors to the park. 

The wagon bridge is about 150 ft. west of the "foot"-bridge, 
so called, and is 100 ft. long and 50 ft. wide, with a 21-in. para­
pet of sandstone at each side, the parapet being about 3 ft. 
high above the roadway. T he roadway is about 40 ft. wide, 
leaving space for two gravel sidewalks beside the parapet, each 
5 ft. wide. The arch of the bridge is about 40 ft. wide and 21 
ft. high, approximately. The bridge is of concrete-steel con­
struction, the facing of the side walls and inner surface of the 
abutments being of sandstone masonry. Two qualities of con­
crete were used in the construction of the bridge, No. 1 and 
No. 2, respectively. The composition of each was: 

No. I 

American Portland cement ........ .............. . 
Sand .. ...... .................................. . 
Broken stone .................................. . 

No. 2 

American Portland cement ...................... . 
Sand .......................................... . 
Broken stone .................................. . 

1 part 
2 parts 
4 parts 

1 part 
3 parts 
5 parts 

No. 1 was used for the arch, piers and beams, and No. 2 for 
the abutments. The cement was required to show a tensile 

strength of 600 lbs. after seven days, and when mixed with 
sand in the proportion of one part cement to two parts sand by 
measure it showed a tensile strength ot 200 lbs. per square 
inch in seven days. Clean, coarse, sharp sand was used and 
screened before mixing, and the crushed stone employed was 
native blue limestone. The facing of the side walls and inner 
surface of the abutments is bonded into the concrete backing 
with headers extending at least 18 ins. back from the face, one­
quarter of the facing b~ing headers. The backing of the side 
walls is ordinary rubble, and the mortar used in the joints and 
arch ring was composed of one part cement to two parts sand. 
All the other mortar, except that used in pointing, was of one 
part cement to three parts sand. 

The reinforcement of the wagon bridge consists of sixteen 
steel ribs imbedded in the concrete of the arch. These ribs are 
made up of 5-in. 9¾ lbs. per foot I-beams bent to conform to 
the arch curvature. They are in two pieces and are tied to­
gether with five lines of ¾-in. round rods extending entirely 
across the bridge and secured to the arch ring stone with 
dowels at right angles to the face of the joint in the arch ring. 
The arch ribs are anchored into the abutments by being riveted 
to 2-in. by 2-in. by ¼ -in. angles. After the completion of the 
arches and spandrels, and before any fill was put in, the top 
spaces of the arches, piers and abutments and the lower 6 ins. 
of the spandrel walls were coated with a heavy coat of semi­
liquid mortar consisting- of one part cement, one-half part 
slaked lime and th ree parts sand, spread to leave a smooth 
finish, and after this set hard it was given a heavy coat of pure 
cement grout. 

The foot-bridge is approximately 88 ft. long over the top, 
with a 21-ft. arch. The width of th e walk is 15 ft., each side 
sloping downward from a center line. Each side is protected 
by a handsome co ncrete parapet 4 ft. IO in :s. high and about 
14 ins. wide at the railing. The parapets terminate in four 
corner posts 4 ft. by 3 ft. 6 ins. in cross section. Three longitu­
dinal grooves fo r drainage purposes are cut in the bridge walk, 
the foo t-bridge likewise being of concrete-steel construction. 
Parallel grooves are also cut in the walk several inches apart for 
drainage and th e prevention of slippage by pedestrians. These 
grooves are staggered in the two outer rows. The same qual­
ity of concrete was used as in the wagon bridge, No. I being 
used for the arch, piers and beams, and No. 2 for the abut­
ments. Native blue limestone was also employed. The steel­
work is of I-beams, five 7-in. ribs being imbedded in the con­
crete of the arch and anchored into the abutment by being 
riveted to two 2-in. by 2-in. by %-in. angle .irons extending 
across the bridge. The waterproofing was carried out as on 
the wagon bridge. 

Between the two tracks which run through both bridges is a 
double picket fence of bar-iron 7 ft. high and set 3 ft. from the 
nearest rail. This fence extends from the end of the wagon 
bridge to the end of the curve that begins at the east end of the 
concrete platform which receives passengers as they alight 
from the cars on either track. This fence divides the east and 
westbound traffic, passengers coming from Minneapolis to 
Como Park being obliged to cross the foot-bridge in order to 
enter the park, while passengers going to St. Paul from the 
park likewise cross the foot-bridge. Matters are made even, 
however, by the westbound track, which discharges passengers 
from St. Paul to Como without the necessity of crossing the 
bridge, and takes Minneapolis passengers from Como in the 
same way. A resident of either city who goes to Como is thus 
obliged to cross the bridge but once. The picket fence runs 
about 100 yds. down the track to the east and perhaps 180 ft. to 
the west, so that there is no chance for evading the foot-bridge 
and making a dangerous grade crossing by way of short cuts. 
In the middle of the picket fence is an inconspicuous padlocked 
gate 26 ins. wide for the use of employees. 

There are two concrete platforms supplied by the Portland 
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Stone Company, of St. Paul. Each is 190 ft. long, 26 ft. wide 
in the maximum and 13 ft. 6 ins. wide in the minimum dimen­
sion beneath the bridge arch. On each side of the track is a 
plank walk 32 ins. wide set between the inner rail and the 
platform. Each platform is made of concrete blocks 24 ins. 
square. Gravel ballast is used between the tracks. 

On the approach to the foot-bridge the trolley suspension 
changes from span to double bracket construction, one pole 
being set at eac h side of the bridge. Figure 8 trolley is used 
under the bridges, and over each track at the bridges the trol­
ley wire is supported by two pairs of clips, each pair being 
attached to the end of a wooden bar about 8 ins. long. The 
bar is hung by an eye from a rectangular iron plate which is 
screwed into a wooden base-board about 1 ¼ ins. thick, the 
base-board Leing about IO ins. long and 6 ins. wide. The 
center of each of these base-boards is located about 18 inches 
from the edge of the bridge arch. Feeders and arc light wires 
are carried in insulating bushings mounted upon wooden bases, 
one at each end of the arch center line. A notable feature of 
the layout is the use of the straight track in all but about 6 ft. 
of the platform run, and the curvature here is so slight as to 
amount to nothing as far as passengers are concerned. For 
the convenience of passengers four w~oden · seats with backs 
have been provided, two for each platform, beneath the arch of 
the foot-bridge. Each of these is 16 ft. long and 18 ins. wide. 
The bridges and platforms are lighted by six series arc lamps, 
and a locked telephone box is also provided for railway use on 
one of the arc light poles. An iron trellis is now being' set up 
at the Como Park end of the foot-bridge, and next season this 
will be decorated by various floral growths. 

As a feature of the landscape, the new bridges and platform 
arrangements at Como deserve special praise. Their graceful 
design reminds one of the artistic engineering structures of the 
European continent, and as additions to the Twin City Rapid 
Transit Company's new physical property they deserve more 
than passing notice. They exemplify the rapid extension of 
reinforc ed concrete in engineering construction and give the 
impression of strength and permanence to even the casual ob­
server. Costing in the vicinity of $15,000 together, these two 
bridges mark the passing of experimental construction in work 
of this character, and are worthy of imitation in th e progressive 
practice of the future. The writer is under obligation to Gen­
eral Manager Hield and Roadmaster Wilson, of the Twin City 
Rapid Transit Company, for courtesies extended in connection 
with this article. 

PROGRAM OF THE ST. LOUIS MEETING 

Secretary Pen ington has announced that the St. Louis con­
vention of the American Street Railway Association will be 
held Oct. 12 and 13, 1904, on the second floor of the Trans­
portation Building at the Exposition grounds, St. Louis, Mo. 

Papers will be presented on the following subjects: "Steam 
Turbines," "Reciprocating Engines," "Gas Engines," "Trans­
fers, Their Uses and Abuses," and "Signals." 

The week of Oct. IO will be Street Railway Week, the Amer­
ican Rail way Mechanical and Electrical Association holding 
its meetings on Oct. IO and 11, and the Accountants' Associa­
tion, Oct. 13, 14 and 15. Wednesday, Oct. 12, has been desig­
nated as Street Railway Day by the Fair officials. It is ex­
pected that addresses will be made by President D. R. Francis, 
Mayor Rolla Wells and Prof. Goldsborough. Headquarters 
will be at the Southern Hotel. 

The Manufacturers' Committee has prepared a fine pro­
gramme of enterta inment for the members of the :issociation. 
It will have one of the finest bands in the country, which will 
give a concert at the hall before the opening of each session 
and numerous concerts during the week. 

ST. LOUIS STREET RAILWAYS ON ST. LOUIS DAY 

On Sept. 15 the people of St. Louis and vicinity turned out to 
celebrate St. Louis Day at the Louisiana Purchase Exposi­
tion. Great efforts were put forth to bring out a large attend­
ance. Much depended on the efficiency of the street railway 
transportation facilities. \Vhen the street railways carried the 
World's Fair opening day crowds so rapidly and regularly they 
gave the people of St. Loui s an idea of what they could do that 
was a pleasant surprise, and those who expected that the facili­
ties, ample on opening day, would fall short of promptly taking 
care of the much larger crowds on St. Louis Day were agree­
ably surprised. The attendance registered by the World's Fair 
turn-stiles was about 400,000, or approximately double the pre­
vious largest day of the Exposition. • 

The St. Louis Transit Company's traffic figures for the day 
were: 

Receipts ................................ · .... . 
Revenue passengers carried ................... . 
Transfer passengers ......................... . 
Total, including transfers ..................... . 

$38,498.12 
788,536 
363,249 

1,151,785 

The company ran about 1 IOO cars, which is not much more 
than the number now in daily service, but th e number of cars 
on the lines leading to the Fair was increased by adding a few 
cars on each line. The fact of the matter is that on the Olive 
Street line, which, being th e most direct, gets by far the 
heaviest World's Fair travel, cars are opt-rated regularly on 
such short headway that more cars can not be added without 
having them so interfere with each other as to at least neces­
sitate a much slower schedule and perhaps actuall y defeat the 
purpose of moving the greatest number of people per hour. A 
count made at the corner of O live and Twelfth Streets at 9 
a. m. showed forty cars passing in fifteen minutes , or a littl e 
less than three-minute average. This gave a headway so short 
that cars interfered with each other slightly, so that regular 
speed could not be made. but the interference was not suffi­
cient to prevent moving the maximum number per hour, thus 
showing that the company had struck a nice balance between 
too many and not enough. The traffic on St. Louis Day was 
nearly double the traffic of Sept. 15, 1903, but it is not greatly 
in excess cif the company's regular traffic the past month, which, 
of course, includes both the regular traffic and the \Vorld's 
Fair traffic; while the St. Louis Day traffic was mainly World's 
Fair traffic. 

, The St. Louis & Suburban Railway Company carried ap­
proximately 141,000 people, of which a very few were transfer 
passengers. From 127 to 134 cars were operated. 

It was a fascinating sight to see the great conti nuous streams 
of people moving away from the street railway terminals in the 
morning and toward them afternoon and evening without in­
terruption due to any hitch in the car service or inability to 
carry the people as fast as they came. All the way out Olive 
Street nothing but a continuous string of cars was to 
be seen. 

Three kinds of terminal loops are in use at the Fair Grounds. 
The Suburban has an enclosed loop with gates, opposite which 
gates the cars stop and receive passengers at front and rear 
platforms. The fence is directly alongside the track, and 
passengers are not admitted to the loop except as they pass 
directly through the gates onto the car platforms. The St. 
Louis Transit Co mpany's Olive Street loop has ticket-selling 
booths and turn-s tiles , as explained in previous issues of this 
paper. Other loops are entirely open. · 

The smooth performance of the street railway service has 
elicited many kind words from St. Louis press and public for 
Vice-President and General Manager Robert McCulloch, of 
the St. Louis Transit Company, and John Mahoney, general 
superintendent of the St. Louis & Suburban Railway Company. 
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THE PROCEEDINGS OF THE UTICA CONVENTION 

The twenty-second annual convention of the Street Rai lway 

Association of the State of New York met at Utica, Sept. 13 
and 14, and was very largely attended. T he m eetings were 
held at the new Century Club auditorium and, as mentioned 
in the last issue, a number of exhibits were made in the same 
building. A report of the business sessions of the meeting is 
published below : 

TUESDAY MORNING SESSION 

The meeting was called to order by President E. G. Connette 
at 10 :45 a. 111. On motion of C. L. Allen, duly seconded and 
carried, the official registration made by the secretary was ac­
cepted in lieu of the roll call. 

On motion, duly seconded and carried, the minutes of the 
preceding meeting, at printed, were approved. 

The president then introduced Hon. Charles A. Talcott, 
Mayor of the city of Utica, who welcomed the delegates to 
Utica in a felicitous speech. 

The President-In behalf of the association, I thank you for 
your kind and cordial welcome. 

The secretary, W. W. Cole, then read the report of the execu­
tive committee, and of the secretary and treasurer, both of 
which were approved. 

The sec retary th en read a communication from the Central 

New York Telephone & Telegram Company, offering the facili­
ties of its service to the delegates during the conv ent ion. The 
thanks of the association were tendered to the company for 
this generous offer. 

The president then read his annual addr ess. which is pub­
lis hed in abstract below: 

PRESIDENT CONNETTE'S ANNUAL ADDRESS 
President E. G. Connette, after reviewing the salient points in the 

progress of the traffic industry in the State since r8n, said: 
"While the year past has not been as thrifty and prosperous as 

the preceding year or two, still the gross earnings of the street 
rai lroads of thi s State for the last fiscal year show a healthy increase 
over the previous fiscal vear. 

"The i1:icrease in the· operative mileage of street surface rail­
roads during the past year was II r.9-a large majority of which in­
crease is interurban mileage. 

"According to the last annual report of the Board of Railroad 
Commissioners, the casualties on street surface railroads are less 
~han they were during the preceding fiscal year, which is encourag­
mg, and ~hows that the roads are being operated with more care 
and improved methods. Defects in methods of train despatchinrr 
on electric railroads has resulted in more serious accidents durin; 
the last year than from any other cause. Head-on collisions have 
occurred on two roads using the most approved systems of train 
despatching. A more perfect method of operating- cars by train 
signals should be devised, if possible, to prevent collisions, or some 
other means adopted by which such accidents can be avoided. 

"The increase in the freight and express busines<; on electric 
railroads during the past five years is shown by the following table: 
Year Tons 
1899... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120,940 
r9oo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,343 
1901................................................... 237,311 
1902....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,641 
1903 ......... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s 16,470 

"This indicates that the package or parcel business is increasing 
rapidly, but there is yet a large field for development in this line. 
The running of express service on electric roads creates a con­
venience which can scarcely be appreciated until it has been tried. 
It connects the jobbing house in the city with the hamlet and vil­
lage store, so that they can replenish their stock of goods from 
time to time with promptness and with much less expense than 
under the old methods, and furnishes the farmer a quick and easy 
market for his produce; the future of this class of business and 
the advantages to the public thereby can scarcely be estimated. 

"Interesting papers have been prepared and will be read before 
this convention upon the subject of freight and express business 
on electric roads, and I trust that the convention will give particu­
lar attention to this as one of the liveliest subj ects to be developed 
by the street and interurban roads. 

"There was no legislation enacted during the past year which 

adversely affected the street railway interests of this State; while 
there was some legislation which more or less benefited some of 
the roads. 

"The development by the electrical companies of the compen­
sat~d a. c. ra ilway motor is a long step forward, as the advantages 
of this sys tem are the lesser cost of conversion and di stributing 
and reduced operation in sub-stations. Its application is especially 
desirable where the density of traffic is low-that is, where a more 
or less infrequent service is maintained over reasonable distances, 
or where a more frequent or heavy service is maintained over dis­
tances greater than are now customary in direct-current work. It 
is also particularly applicable where trains are run in such large 
numbers that the current drawn from the line at a given point is 
Ye ry large and would necessitate converter sub-stations at frequent 
intervals if direct current was used. Where large loads are con­
centrated at a few points on the line as against the load uniformly 
distributed over the whole system, or where the cost of motor car 
equipment is small compared with the cost of transmitting and 
distributing, the a. c. system is most suitable. These motors have 
a decided advantage from the fact that they can be used either 
with a. c. or d. c. current. 

"As a matter of statistics, it is doubtless interesting to know that 
the average number of persons employed on all street surface rail­
roads during the past fiscal year was 30,028, and that the amount 
paid out in salaries and wages during that time was $17,841,895.49. 
It is not only interesting from a statistical standpoint, but it gives 
an idea of the large number of men and the immense amount which 
is paid out in wages, which should in itself accentuate the impor­
tance of the State association in representing an industry of such 
large proportions. 

"The committee appointed at th e la.st meeting of the association, 
at the instance of the State Board of Railroad Commissioners, to 
act jointly with the American Society of Electrical Engineers and 
the National Board of U nderwriters fo r the purpose of making 
high voltage tests, to determine the danger of transmission lines 
under present methods of construction, have performed their duty 
in a zealous and commendable manner. I especially call the atten­
tion of the association to their report, which will be submitted at 
this meeting. 

"The standard rules committee have done excellent work m 
connection with their duties. Their report has been printed in 
pamphlet form, showing the rules as now recommended, together 
with reports of the minutes of the committee, showing why certain 
changes have been made. 

"The work on the system of interurban rules has not yet reached 
a point which is entirely sati sfactory to the members of the rules 
committee, but they have incorporated in their report certain 
recommendations in regard to interurban rules. 

"This committee should be continued in order that the work of 
standardization may be perfected, especially so far as interurban 
rules are concerned, and I would suggest that this committee espe­
cially consider the question of train despatching. 

"The cordial relations existing between employees and the street 
rai lroad companies of the State is a pleasing condition, and is 
doubtless due to the up-to-date methods in the management and 
control of men. No concern which employs men can reach the 
maximum of success and attain the best results without a thorough 
co-operation of its employees. All men are human and the posi­
tion they occupy in life should not effect their self-respect. The 
Golden Rule applied to the management of employees is one which 
will always bring good results. 

"There is a common interest among the street railroads which 
can only be fostered and protected by united action. This associa­
tion was organized for the purpose of attaining the end suggested; 
that is, to provide the avenue for unifying the work, and caring for 
and looking after the interests of the street railroad companies of 
this State, and every street railroad company in the State should. 
therefore, become a member. Nearly all of them are, but there 
are yet a few roads which have, for some reason, never joined the 
association. and I therefore respectfully suggest that every effort 
be made to have every street railroad company in the State become 
a member of this association. It is not only beneficial from the 
standpoint of looking after the common interests of its members , 
but the annual meetings are becoming more and more popular and 
interesting. The papers submitted and the subjects discussed are 
of such a nature as will harmonize the ideas of management and 
develop up-to-date plans for the proper operation of the different 
departments. 

"A 'question box' has been introduced as a new feature of the 
programme at this meeting and an interesting discussion of the 
various topics contained therein is desired. 
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"One of the pleasant features of our annual meetings is to meet 
the sup~ly men ~nd greet them in a social way, and the large mun­
ber_ which a:e 11~ attendance at this meeting is a reassurance of 
their unflaggmg mterest in and good will for this association. 

"In ~!~sing, I do not forget to express my hearty thanks and 
apprec1at1on for the loyal and active support of the executive com­
mittee, and for th e live and active interest of the members and 
friends of th e association and especially the STREET RAILWAY 
JOURNAL in t!1e effort to make this meeting an interesting and 
pleasant occasion. 

The association has shown its usefulness and importance in the 
~ast several years, and its importance and usefulness can yet be 
11_1creased and broadened, and I therefore bespeak for the associa­
tion the same hearty support and co-operation of its members 
offici als and executive committee as ha s been contributed durin~ 
my incumbency as president of the association. "' 

The President- The next order of business is the reading 
and discussion of the papers which have been prepared for this 
meeting. The first paper which will be read has been prepared 
by M. G. Starrett, chief engineer of the New York City Rail­
way Company. Mr. Starrett is unavoidably absent, and 'vV. B. 
Reed will read the paper. 

This paper is published elsewhere in this issue. 
The President- I will ask C. E. Roehl, of the Brooklyn 

Heights Railway Company, to lead in the discussion of thi s 
paper. 

Mr. Roehl- I am sure we have all enjoyed th e reading of 
Mr. Starrett 's paper. The Metropolitan Company, I beli eve, 
marked an era when it started in with a large a. c. station and 
distributing by high-tension feeders to sub-stations. W e in 
Brooklyn have not quite as large a plant as the Metropolitan 
system, but we will approach it gradually. In four years we 
have doubled our power output, and if the plan of our oper­
ating department this winter is carried out, we will have trebled 
it; in other words, we will have it developed 300 per cent over 
what it was four years ago. Brooklyn began in the early days 
with electric traction, and it has, therefore, a number of small 
direct-current stations. Four years ago we started a 32,000-hp 
combined a. c. and d. ·c. power station. This station is now in 
operation and has been for about six months, and we are able 
to get some results from it. Since that time, last summer, we 
started with a new station. entirely a. c. This station when 
completed will be about 100,000 hp. This, I think, is one of 
the larges t stations yet planned. Like the Metropolitan, we 
have the 6600 volts three-phase alternating current, wi th six 
sub-stations. W e have storage batteries in two of them. These 
batteries ,ve re fall en heir to. and we did not feel disposed to 
throw them out, and so we are still using them. W e are not , 
however , usi ng storage batteries in anv of our new sub-sta­
tions. A careful study of the Brookly;1 situation shows that 
we cannot build the same kind of sub-stations that the Metro­
politan system did. I think that company has rotary sub-sta­
tions of 10,000 kw. Our largest sub-station is 6000 kw, and 
most of them are 5000 kw. Our standard rotary unit is rooo 
kw. ·where the territory carries more than a 5000-kw load, 
we finrl it is cheaper to revise the boundaries of the sub-sta­
tion district and build another sub-station, finding that it is 
cheaper than the expense of maintaining one station with 
longer low- tension feeders. In our new plan for our new 
power station we have decided to change to r 1,000 volts. W e 
find that we will make a saving of about $300,000 in our high­
tension feeders alone after changing our present a. c. gen­
erators from 6600 volts to 11,000 volts. \Ve propose to r e­
wind them so that they can be operated either at 6600 volts or 
Tr ,ooo volts on the star connection with neutral grounding. 
Our high-tension feeders are not insulated as heavily as the 
Metropoli tan. Whereas they use seven thirty-seconds of an 
inch paper in sulation around each conductor, we use five and 
a half thirty-seconds around each conductor. vVe have also 
adopted as a standard feeder 250,000 circ. mil s. That is uni ­
form throughout. We carry about 2500 kw per feeder. To go 
back to the size of the sub-stations, we have now six. snb-sta-

tions, and we are planning to have fo urteen. I was very much 
interes ted in the statement of l\Ir. Starrett that they were able 
to save $1,650,000 in their a. c. di stribution as compared with 
a number o f d. c. stations. T hat fi gure compares very closely 
with th e es timate which we made four years ago on our 
Brooklyn stati on. \ Ve found tha t we we re able to save about 
a million and a half dolla rs by using a. c. di stribution as com­
pared with sub-s tat ions fo r the direc t current. Our station, as 
compared with the Metropolitan station, has smaller units. 
\Ve have 4000-hp eng ines and 2700-kw generators, as agai nst 
the 3500-kw generaturs in the i\I et ropolitan system. Our cost 
of coal is somewhat less. I note that Mr. Starrett sta tes that 
67 per cent represen ts the coa l cost. Ours is 65 per cent. T hat 
is explained by the fac t tha t we use a very low grade of hard 
coal. No. 3 buckwhea t, paying about $r --1-5 a ton fo r it. On the 
other hand, our labor cost is somewhat higher. \i\' e have 24 
per cent as against 19 per cent fo r the Metropoli ta n. This is 
probably due to the fact tha t we have ent irely hand-firin g boil­
ers, it bein g imposs ible to burn so low a grade of coal with the 
automatic stoker, which is used by the 1Ietropolitan, I believe. 
H aving both direct-current stations and a. c. di stribution, we 
have an opportunity to compare th e old method with the new. 
It is cheaper for us to generate the alternating current and 
send it out over high-tension feeders and distribute it fr om 
the rotary sub-stati ons than it is to generate the current at 
our direct-current station s. That reminds me of an editorial 
which I read in the STREET RAILWAY Jou RNAL recently, ques­
tioning the advisabili ty of using the a ltern at ing current, ancl 
citing the case of the Boston E levated. There, I think, the 
lowest cost of their direc t-current system is seven-tenths of a 
cent per kw-hour. \Ve are able to beat that at our sub-s tati ons 
thu s far ; so that I think that the Boston E levated Company 
can probably beat its present figure by going into the a. c. 
di stributi on . 

H. H. Vreeland-I want to say one word with reference to 
the ancient hi story which has been mentioned, and which 1s 

chi efly va luable to the association when it is remembered that 
the Metropolitan station now being di scussed was planned in 
1897. I recall a seri es of conferences held at that time between 
some of those interested in the property anri various electrical 
and mechanical engineers as to wheth er it was safe to attempt 
to build that character of stat ion and use that charac ter of dis­
t ribution. In fact, some of the finan cial inte rest,;, connected 
wih the property. and who had large inter es ts in other sections 
of the country at th e same time, were getting ready to build 
cl. c. stat ions. The lesson to the members of the assoc iation, 
particularly to the younger men, is that they have got to study 
very hard to keep up with the procession. It was only the 
other day that this association was considering what was the 
best medicine to remove botts from horses and what was the 
bes t horse feed; then there was the question whether elec­
t ricity was practical at all ; then the question whether we neerl 
have high-tension power stations. Now it is a grave question . 
considering T esla's latest developments, whether we will re­
riuire any stations-cl. c. or a. c.-at all in the next year or twn. 

:-fr. Ely- I regai:d thi s paper on power di stribution as one 
of the most important I have had the pleasure o f hearing or 
reading at any of these conventions. O f course, we are here 
to get the greatest possible amount of benefi t. \Ve all kno" 
that there a re no qu estions which are more im po rtant to our 
business than those of power generation and dist ribution, and 
we all recogni ze the truth of the idea suggested by Mr. Vree­
land. as to the rapicl advance of the art- the doing away \\·ith 
old thin gs by the new within so short a period of years tha t it 
seems almost incredible. Just a word in illustration of that. 
At N iagar a Falls. when the pl ans were being maturc<l for 
power house No. 1 of the N iagara F alls Power Company, or 
ra ther just prior to that, in about 1890, George \Vestinghouse, 
o f Pi ttsburg, v isited the Falls and talked with the people who 
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were promoting that power enterpr ise, and suggested that it 
was a great mistake to think of distributing that power by 
means of elecricity. He suggested as the result of their ex­
perience that compressed air be considered for the purpose of 
distribution. In 1895, or about that t ime, fiv e or six years 
after Mr. Westinghouse made that statement, the fir st current 
was turned out of the power house, and the 5000-hp generators 
that supplied the alternating current we re manu fa ctured by 
the \Vestinghouse Company. I don't know of anything that 
better illustrate.s the rapidity of advancement in that par t of 
the art than the fact mentioned. In 1899 the International Rail­
way Company installed a power distribut ion at Buffa lo, con­
sisting of sub-stations arranged for the stepping down and dis­
tribution of the alte rnating current from the high-tension lines 
of the Niagara Falls Power Company. Since th at time some of 
our sub-stations have been consolidated. I would like to ask 
of Mr. Vreeland the distance between the sub-sta tions of th e 
Metropolitan at 129th and 146th Streets? 

Mr. Vreeland-It is about 1 mile. 
Mr. Ely-As a result of your exper ience, Mr. V reeland, is it 

more economical to mainta.in two sub-stations at distances of a 
couple of miles apart than it would be to consolidate those two 
sub-stations into one? Of course, I mean to leave out of con­
sideration the question of cost of real es tate and all that sor t 
of thing. If you had to do it over again, would it be better to 
consolidate those two sub-stations than to maintain two so 
close together? , 

Mr. Vreeland-The stations referred to were placed where 
they are for peculiar local reason s. There is a very heavy 
grade both ways on Amsterdam Avenue from 128th Street, 
and very heavy service-one of our heavy lines on which cars 
on holidays and Sundays are run on about twenty-second in­
tervals. A very long hill runs nearly two-thirds of the dis­
tance to the next power station. It is more economical to di s­
tribute from this point. Probably if we had had the present ar­
rangement originally, there might have been some changes. 
\\Then we bui lt the Ninety-Sixth Street station our operation 
was confined entirely to Manhattan Island and the lower sec­
tions of the city. The Third Avenue Railroad, to which we 
fell heir, had its station and sub-stations under contract and 
partially constructed when we took the road over, and it was 
principally a question of getting the system completed and in 
operation at as early a day as possible, as they did not have 
sufficient power for their operation, so that less consideration 
was given to these points. But in direct answer to your ques­
tion, the stations would have been arranged in that way, owing 
to the peculiar conditions. 

Mr. McNamara, of Albany-Before passing from this sub­
ject of the generation and distribution of power, I would like 
to call the attention of the convention to the fact that Mr. 
Starrett says in his paper t11at, \Vith a few exceptions, a storage 
battery is installed in connection with each sub-station. T he 
gentleman from Brooklyn, however stated that they were 
using storage batteries inherited from their predecessors, and 
that with their new power house they were not going to install 
storage batteries. It has been a question with me why those 
using storage batteries have not inquired why the gentlemen 
in Brooklyn are not going to install storage batteries in their 
new power house. 

Mr. Roehl-I will answer that by saying that it would take 
a very large battery to smooth out the fl uctuations in the load 
of an elevated railroad-an excessively large and excessively 
expensive storage battery. It will do it, as we know, from the 
Metropolitan condition; but we don't find it to be satisfactory 
with an elevated road. 

Mr. Vreeland-The chief thing that led us to consider the 
storage battery in connection with our sub-stations was the 
enormous loads that we carry. A drop in our voltage slows 
down our speed, and we have to keep up our speed to the maxi-

mum to conform to any schedule at all. The loss in time on 
our schedule is a very serious matter with us, and c~uses a 
congestion of cars in many localities. We found that we must 
keep a voltage of 550 absolutely to meet that condition, and 
that was one reason why we went so largely into the use of 
storage batteri es. Another r eason was that our service is very 
heavy eighteen hours a day on our principal lines. We have 
a peculiar condition in New York with the theater section and 
th e club section. Take first the theaters from Twenty-Third 
S treet to Forty-Six th Street on and adj acent to Broadway. 
\Vith th e new theaters, they have a seating capacity of 68,ooo 
people, all of whom are di scharged on Broadway at night in­
side of about ten minutes. T aking this in connection with the 
club service, our traffic is extremely heavy at such times, and 
in order to do th e work we had to have the relief of a storage 
battery. Again, on some of the eas t side lines, we have carried 
our load from 12 o'clock or 1 o'clock in the morning to 4 o'clock 
on our bat te ri es, and then shut down the power station com­
pletely to do work that was necessary on the equipment. This 
is a g reat advantage; but, as I said , an important reason, and 
a very impor tar, t one, was that the drop in voltage affected our 
service in the central lines and all of our more important heavy 
lines. 

Mr. McNamara-I nasmuch as the United Traction Company 
has inves ted about a hund red thousand dollars in storage bat­
teries, I am very much grat ified to learn th at we have got some­
thing which is use ful. 

T. E. Mitten, of Buffa lo-I want to say something of our 
expe rience with storage batteries. We are rather dissimilar 
in conditions from almost any other system, in that we use a 
very large proportion of power generated at Niagara Falls. 
It is supplied to us twenty-four hours in the day, 365 days in 
the year. We have only about a 33 per cent load factor, and 
whi le we purchase 8000 hp from the Falls, a portion of the 
time we only use perhaps 2000, so that we have 6000 hp for 
six hours out of the twenty- four going to waste, except so 
much as we are able to utilize in the storage batteries. 
T hen we find, too, that our storage battery eases up on our 
machines and relieves them of the great strain of the fluctuating 
load. \ Ve have combined some of our sub-stations. One of 
our reasons for that is that by that means we are able to cen­
tralize our storage battery nearer the center of the load, which 
enables us to use it to much better 1advantage. 

T he President-We will now take up th e next paper on the 
programme, "Maintenance of E lectric Cars and Their Equip­
ment," by H. A. Benedict, of the United Traction Company, of 
Albany and Troy. (Thi s paper is published elsewhere in this 
issue.) 

R. E. Danforth, of Rochester-I would like to ask Mr. Bene­
dict concerning his inspection. The methods differ somewhat 
in the frequency with which cars are brought into the shop 
and overhauled. The practi ce in some cities is to overhaul 
cars according to the calendar-that is, every three to six 
months. In other cities it is according to the mileage made 
by the cars, the number of miles being determined by the 
equipment and th e charac ter of th e service. It seems to me 
that th e la tter method is the more economical generally, as the 
older types of motors require careful overhauling after 10,000 
miles to 15,000 miles, while modern motors may possibly run 
25,000 miles. The practice followed in our city has been along 
the latter line. The cars are generally overhauled-trucks, 
motors and bodies-on that basis, depending on the equipment, 
which brings the cars into the shop on an average of every 
four months. On the third visit of the cars to the shop the 
bodies are · revarnished. In the daily inspection the work is 
only carried so far as is necessary to keep the car in good 
operating condition in respect to trucks, controllers, wheels, 
commutators, brushes, etc., including the inspection of the 
lubrication. Mr. Benedict referred to the matter of lubrica-
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tion in his paper, intimating that he preferred oil. I believe 
that is a subject which might be discussed somewhat profitably, 
and I would like to know what experience he has had in the 
use of oil on motors. 

Mr. Benedict-The expe rience that we have had with oil 
has been that we do not get hot bearings as we do with grease. 
T he difficulty comes in the use of oil on the older type of 
motors, which motors were designed for grease boxes. For 
the use of oil it has become necessary to design a box which 
will go inside of the grease box, and by means of a peculiar 
method feed the oil to the journal. We have used oil to a con­
siderable ex tent and the only di fficul ty that we have had with 
it is in regulating the flow of the oil. 

Mr. Mitten- I have made some study recently of th e methods 
adopted by di ffe rent railway companies in their care and main­
tenance of cars, and I have found that in two of the larger 
cities quite a change is being made. In fact, they are advo­
cating doing away entirely with car storage in car houses, and 
letting their cars stand out at night. The inspection is done 
at the ends of the line during the day instead of at ni ght, as it 
is done now by many, and as it was formerly done by us all. 
W hile at the fir st glance thi s seems to be a questionable pro­
ceeding, I have found that in many cases of car house inspec­
tion, where car houses were originally built for horse cars, the 
pit capacity was inadequate, and the inspection was such that 
it did not recommend itself to me at all. The railways that I 
speak of placed their inspectors in the morning at the ends of 
each line, and they inspected the cars as they passed. Usually 
the car stands the interval between cars-that is, th e headway 
of five minutes or ten minutes, as the case may be. In the 
meantime the crew takes the following car. \Ve had some ex­
perience last winter in attempting to house some of our cars 
out of doors, with not very good results. \Ve found that the 
working parts would stiffen up and the grease would freeze 
and we would have rather bad work on our first two or three 
trips in the morning, particularly after heavy snow falls. Our 
car roofs would also become covered with snow and the win­
dows would be cbscured. What I am trying to emphasize par­
ticularly, however, is whether we do get proper inspection at 
night, and whether in many cases we do not run our cars unti l 
something breaks or the armature gets down on the bearings, 
or something of that kind. It seems to me that the dai ly in­
spection at the ends of the lines, unless the car house faci li ties 
are_ of the best, could be done better than if an attempt is made 
to do it in car houses such as I have seen in many cities built 
for horse car s. T he cars are crowded in with no possibility of 
getting under the cars. Now compare the inspection under 
these conditions with that at the end of the line, where the 
crew bringing the car into the end of the line can readily tell 
the repair crew of any particular trouble that they are having 
with the car. It seems to me it is well worth considering 
whether that is not the better method, considering our car 
houses, than the one which is in general use. 

Mr. E ly-I have a fact to relate which may not prove un­
interesting in this connection. I first heard of the proposition 
of "housing cars out of doors" a year ago last F ebruary, com­
ing from the meeting of the executive committee of the Amer­
ican Street Railway Association which was held at Saratoga. 
T he statement was made to me that in certain places that 
method was about to be tried, and I asked the gentleman who 
spoke about it what precedent could be cited for such treatment. 
He said: "Why, steam rai lroads keep their cars out doors 
either all or a large portion of the time." The difference that 
suggested itself at once to my mind was that the electric car 
is not only a passenger coach, but it answers also to the loco­
motive of the steam rai lroad; and I said to him : "But you 
don't know of any place where steam roads keep their locomo­
tives out of doors?" T hey always provide storage fo r them. 
For electric cars it would seem to me economy would require 

other treatment than that suggested. We have had the ex­
perience cited by Mr. Mitten. While at St. Louis last Satur­
day, I met the same gentleman again and we had a further dis­
cussion, and at the end of two years' experience on his part, 
and after having been in consultation with a number of others 
who were trying this method, he confessed to me that he would 
not care to go on record in favor of any such proposition if 
there we re any way of avoiding it. 

Mr. Cole-I have some figures that I have been collecting 
that may be of considerable interest on this point. Our man at 
the switchboard puts out a chart of the car operation each day 
which shows the coal consumption per kilowatt-hour and also 
the temperature and the mileage. It is of considerable interest 
to know that the coal consumption follows the temperature 
very much closer than it does the mileage. \Ve had one car 
house near which we had a power station, and we heated the 
car house from our station. This plan was abandoned, but 
early in the winter the switchboard man began to complain 
that the cars starting out of this house, for some rea son, used 
an ex cessive amount of power. Tests were made, and it was 
found that a car 38 ft. long, equipped with two 35-hp or two 
50-hp motors, would average a consumption of current of about 
160 amps. to 171 amps., but the same car starting out of the 
car house in the morning with the journals all freely lubri­
cated, would consume from 50 amps. to 60 amps., so that sub­
urban cars starting from this place would use about three 
times as much current as they did ordinarily. I think that when 
you consider that running the cars represents only about 7.½ 
per cent of the original energy of the coal pile, while in using 
the coal to heat the car houses directly you are getting prac­
tically all the energy out of it, it is very much cheaper to heat 
the car house and start the cars out warm in the winter 
months. 

Mr. E ly-I am a great bel iever in the experience of other 
men and the things that come to us from a close observance 
of the common happenings of life, the things that pertain to 
the great mass of people. Now, traveling through the country 
in a wagon, what better indication of the character of the farm­
ers, their credit at the bank, their standing among their neigh­
bors and in the community could be afforded than by this: We 
pass the farm of A and observe that his barnyarn, his wood­
shed and other buildings are in good order, and the yards are 
clean and free from all kinds of incumbrances. Then we come 
to the farm of B and observe a valuable reaper "stored out of 
doors" instead of being run in the barn. I do not wish to en­
large upon the difference; that thought is not in my mind; but 
wherever you have observed a farmer who leaves his ma­
chinery out of doors you fi nd a chap who has no credit at the 
bank and he has no standing anywhere. And if we leave the 
valuable machinery used in these great enterprises out of doors 
in the storms, it would not take long for one to draw the same 
comparison as between the farm of A and the farm of B. 

Mr. Benedict-I think all of us have been apt to neglect the 
proper inspection of our cars, and on account of improper in­
spection perhaps we have had many extra expenditures at the 
power stations and many extra expenditures in our repair 
shops. In our operation our cars are brought into the house 
from th irty seconds to perhaps a minute and a half or two 
minutes' headway. \Vith that headway inspection has been 
made of por tions of the cars while passing over the inspec­
tion pit. We have pits under each entering track, and try to 
make a thorough inspection. Within the past year or so we 
have been paying much more attention to giving the cars care­
ful inspection. \Ve now test carefully our circuit breakers. 
and we have found a great benefit to be derived therefrom. 
\ Ve are also careful to test our wheels and armatures in the 
house with proper appliances, and pay especial attention to the 
cleaning and examination of the controllers, and we have 
found that it has saved us considerable in expense and in many 
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ways been a great advantage. It is pretty difficult to inspect 
properly a car operated with an underground current of elec­
tricity where we cannot have pits. In the use of the overhead 
trolley I think the proper method of building the house is to 
build it all pits. It gives the men opportunity to thoroughly 
inspect the under portions of the car. I think we also should 
try and have our tracks laid further apart in the house than 
has been the general practice, so as to enable the men to get 
around them and make proper inspection. This is a matter 
that is deserving of considerable attention. 

Mr. Allen-I would like to ask Mr. Benedict which method 
of inspection he prefers, an inspection on the mileage basis or 
an inspection on the time basis, after a certain number of 
months have passed? 

Mr. Benedict-I prefer the time method-that is, not m 
months, but in days. I believe that a car that goes out and 
runs for eighteen hours should have its working parts thor­
oughly inspected each day. In reference to bringing the cars 
in and overhauling them every four or five months, our experi­
ence has been that we 'have to bring the car in and change the 
wheels oftener than every four to fi ve months. And when you 
have to change the wheels in a car that is the time to put the 
t ruck in perfect shape before it goes underneath the car again. 
I believe that a man who is an inspector should be as well 
paid as any man in the mai ntenance department which is doing 
the labor. 

Mr. Rockwell, of the Syracuse, Lakeside & Baldwinsvi lle 
Rai lway Company- I would like to say a word or two in re­
gard to the inspection of cars. I don't think we have gone 
into detai ls sufficiently. The mere taking out or examination 
of portions of a car I do not consider inspection by a good deal. 
It seems to me that the principal portion of the running part 
of a car is composed of simply two things: one is to make the 
car go and the other is to be able to stop it. Therefore, the 
motor and the brakes are the vital points about a car. There 
are very few other things in connection with a car that would 
seem to me likely to lead to the causing of an accident or ham­
pering the road by stalling the cars in any way. I believe that 
the only way that you can operate a road which is carrying a 
great many people with frequent service, is to inspect the cars 
~o thoroughly that there is no question when they go out of 
the car house that they will come back in proper condition, 
barring possible accidents or collisions. The only way to do 
that is to have a systematic way of inspecting your cars. In 
order to do that the motors have got to be taken down, the 
copper dust and the carbon dust swept out-cleaned all 
through, the commutators thoroughly exami ned and put back 
in place. That should unquestionably be clone on the mileage 
basis: clays and months have nothing to do with it. It fre­
quently depends on the business done, whether the car is in 
use or not. \\Then I was running a certain road operating 
eighty-eight cars on a minute headway, I established a system 
of inspecting a car every time it ran 3000 miles. Now that 
mileage wi ll not be considered sufficient by many managers. 
A car may be able to go 5000, 10,000 or 20,000 miles, but 
in my estimation it is best to say from three to six. Every 
time a car made 3000 miles I brought it to the car house and 
had it enti rely overhauled, the same as if it had been in a 
smash-up, leaving nothing untouched, Understand, that is in 
addition to the ordinary twenty-four-hour inspection . as to the 
controller and such things. This is more particularly true of 
the motors and brakes. Thoroughly test them. I believe in 
putting the full test on your brake chains. In that case the 
result was that we ran the road for over three years without 
having a car stalled on the line from any motor defect. I 
cfon't think you can do it in any other way than a sys tematic 
way of that kind. If you keep track of your mileage you know 
just where your car is. One word in regard to storing cars. 
I think the only excuse for not housing cars is that you haven't 

got the money-and that is inexcusable. My experience is that 
the cost of the paint alone on the cars would pay the interest 
on four times the price of a car house. 

The president then announced the appointment of the nomi­
nat ing committee, which consisted of Mr. Vreeland, of New 
York; Mr. Ely, of Buffalo; Mr. Rogers, of Binghamton; Mr. 
Shannahan, of Gloversville, and Mr. Clarke, of Syracuse. The 
convention then took a recess until z o'clock. 

TUESDAY AFTERNOON SESSION 

The President-The first order of business is the report of 
the standard rules committee, of which Mr. Mitten is chair­
man. I would like to say in connection with this report that 
it has been printed in pamphlet form and distributed through­
out the convention hall, so that each member can secure a copy. 

Mr. Mitten r ead the report of the standard rules committee. 
Mr. Mitten-I want to say that the association is much in­

deb ted to Mr. Barnes for his assistance in the rearrangement 
and r evising of these rules. He attended our meetings in New 
York and went over the whole matter very carefully with us, 
and the thanks of this association are due to Mr. Barnes and 
the commissioners. Many suggestions have been received by 
the rules committee as to changes in the code. The main point 
which we have tried to cover has been to so arrange the rules 
under the different headings as to permit of changes being 
made by a continued rules committee as they might find neces­
sary. U nder the old arrangement of the rules, where the num­
bers ran consecutively from one to the last number, and differ­
ent headings were inserted, it was absolutely impossible to in­
ser t rules pertaining to any of the headings without di s­
turbing .the arrangement of the numbering. But with the wide 
scope now given between the numbering of the three sections, 
there is abundance of room for the addition of rules r equired 
by various systems without in any way interfering with those 
rules wh ich have been made standard. 

On motion of Mr. Allen, duly seconded, the report of the 
standard rules committee was adopted. 

The P resident-I believe that Mr. Barnes, representing the 
State Board of Railroad Commissioners, has some remarks to 
make in regard to the rules. \Ve will be pleased to hear from 
Mr. Barnes. 

Mr. Barnes-I want to take this occasion of expressing my 
gratification at the adoption by this association of a standard 
set of rules. My position has given me opportunities for ob­
servation which have impressed me with the importance of the 
adoption of a set of rules by the State Assodation perhaps 
more fo rcibly than some others. In the investigation of acci­
dents the necessity for such a set of rules is very apparent. I 
find that accidents may happen on railroads that are governed 
by proper rules, and I can add that accidents will happen on 
rai lroads that are not so governed. It would surprise the 
members of this association who have expended time and study 
on the question of rules to know how many railroads are oper­
ated without any attempt at rules, and it would surprise some 
of the larger managers to know how closely situated to them 
are railroads that are operated without any attempt at govern­
ment of employees or discipline by rules. While the rules per­
haps have not been extended as far as might be wished, the 
work clone by the committee on rules is certainly a gratifying 
one, and they are entitled to the thanks not only of this asso­
ciation, but of every street railroad man in the country, and 
for my part. as I said before, I wish to express my gratification 
that such a set of rules has been adopted. 

Mr. Fassett, of Albany-As a member of the rules commit­
tee I want to have placed on record the appreciation which 
that committee feels for what Mr. Barnes has done for them. 
::\Ir. Barnes, as the representative of the Railroad Commission. 
has met with the committee on rules, has helped us, and has 
done a great deal of w<:>rk for us which is not understood · by 
the association generally. I move that a vote of thanks be ten-
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dered to Mr. Barnes fo r the work that he has done in assisting 
the committee to get up this standard set of rules. 

T he motion was duly seconded. 
T he P resident-I think it is eminently prope r that this asso­

cia tion should express its appreciation of l\fr. Barnes' services. 
I know personally that he has contributecl valuable service to­
ward the compilat ion of the standard code of rules. I know 
that I, as one member of the associa tion, appreciate wha t he 
has done. Gentlemen, th e motion is before you. 

T he motion was carri ed una111mously on a ri sing vute. 
Mr. A llen-Unless I am out of order, it seems to me that a 

vote of thanks is du e to the members of the rules committee, 
and I think a resolut ion should be passed by thi s convention 
continuing this commit tee for another year. In the repor t that 
has been made by th e rules committee they do not ask a com­
plete adoption of a ll of th e rules. T hey refer to the fa ct that 
there is mu ch work to be done in the futur e. T hat being the 
case. I \\·onlcl move you that thi s commi ttee be continued in the 
fut ure. 

T he motion was duly seconded and carri ecl . 
M r. V an E tten no t being able to be present, the sec reta ry 

read the paper prepared by him and which is prin ted elsewhere. 
i\ [r. Cla rk, of Syracuse, th en read a pape r on " T he Q ues ti on 
of Freight ,' ' prepared by L. \V. Serrell , consultin g engi neer of 
the Oneonta, Cooperstown & Ri chfield Spr in gs Rail road Com­
pany, ancl George Dun ford, the genera l express agent of the 
lJt ica & l\fohawk V alley Company, read a pape r on " A l\'I ethod 
of Hancl ling Interurban Express Ma tter ." Both of th ese papers 
are pr intecl elsewhere in thi s issue. 

T he President- I know that th e com·enti on would be pleased 
to hear from Mr. Sanderson, who has charge of the exp ress 
business on th e lines of the Kew York City Railway Company. 

Mr. Sancl erson, of :-J" ew York- The express company which 
conduc ts th e business on the lines controlled by Mr. Vreeland 
hegan bu siness some three years ago. \ Ve hegan with the idea 
of doing a luca l business. but we found tha t to get any local 
business at all we were compelled to ad opt th e same rates as 
our competitors. It may be surpri sin g to th e members of the 
association to know that there are over 3 000 local expressmen 
in Kew York Ci ty. T he average express company ( so-called) 
may consist of a man and hi s son, opera ting two wagons, run­
ning from one point to another . T hey get a very good incom e 
and they make ra tes whi ch are sure to get th em business. In 
order to get that business we hacl to adopt rates wh ich were 
such that we made a loss. T he only arrangement we were able 
to make w ith the old-line compani es was fo r terri to r v which 
was not profitab le. If the territory was profit able the); took it 
themselves. 'vVe were able to undertake the collection and de­
livery of matter fo r two old-line compani es in sections which 
they did not care to cover with their wagons. Our chief trou­
ble was in our wagon experi ence. S ixteen per cent of our 
total ex penditure was in horses and wagons and stabling. I 
notice in one of these papers a li st of the gross income from 
\" a rious localities in th is State. The Metropolitan Company 
did more bu,, ine ss than all those compani es put together. T he 
only reason why we fo und loca l business unprofitab le was by 
reason of the short hau l. As stated in one of these papers, it 
costs as mu ch to transport a package a shor t di stance-to put 
it on th e wagon and carry it to th e stat ion and load it on the 
car and carry it to another depot and then ret ransfer it and 
make th e ultimate deli very in N'ew York at any poin t- as it 
would cost a big express company to transport it to Chi cago or 
St. Louis, for which it receives $2.50 or $2 a hund red. Again. 
we had to put up with a cheaper g rade of labor on our wagons, 
and the result was that our losses were heavy. 

T h is paper of Mr. Dun fo rd, I think, is most interesting. It 
shows a success fu l operation on a small scale with horses and 
wagons, and a very complete system of accounting. I think I 
can say, however, that there would be ·11 0 possibility of that 

sys tem of accou11ti11g bein g success ful for la rge operations. 
For instance, we handle as high as 8000 shipments per day, 
and frequently sencl car s out of our downtown depot un twenty 
minu tes' headway, ancl we could not check from the pla tform 
to the car; nor could we check from the ca r to the platform. 
T he result is that there is a grea t deal of los", and the loss is 
ve ry expensive. I 11 spite of all express history and experi ence, 
we had to largely devise our own system of accotmting. We 
fi nd th e old-li ne expres;, companies very conserva ti ve. It is 
ha rd to get them 011 t of a rut. On the other hand , th e system 
of accoun ting used hy the rai lroad companies an swered fo r our 
;,e rvice very well. 111 our traffic between stations where we 
we re ab le to put out ca rload lot s, we could afford to make rates 
whi ch were less than the steam roads were givin g. and make 
money on it. The lns s on that class of traffic is practically 
nothin g. but th e losses we incurred were through express 
operations where we had to use ,Yagons. \Ve had one line of 
business that \\·as most profitable, and that wa s th e carri age of 
beer. For illust ration , we could take beer from Has tings clown 
to New York and car ry it to X ew Rochelle in carl oad lots at 
22 cents a huncl red. and get th e business a way from the railroad 
company. which was charging on ly 18 cents. The reason was 
that the electric servi ce wa s more sa ti sfactory and more eco­
nomi cal to th e brewers, because our ca rs moved so rapidly from 
the point of sh ipment to the destinati on that the brewers did 
not have to ice th eir beer , and they could afford to pay us more 
than they paid the steam rai lroad company, where the ship­
men ts were frequen tly de layed forty-eight hours or more. even 
in that short hau l. 

Another paper read here speaks of traffic relations with the 
old- line compani es and rai lroad companies as heing more or 
less im possihle. \ \'e have fo und that these companies are not 
incl ined to do business With the tro lley lines. On the other 
hand , we have ente red in to a number of contracts and agree­
ments with the steamship lines. A shipper sending goods from 
Yonkers to St. Loui s could ship by the Metropolitan E x pre,-,; 
( perhaps requi r in g a clay or two longer in transi t ) than he 
could by an a ll -rail route. \ Ve coulcl take freight from Yonkers. 
transpor t it to one of the coast lines (more par ticularly the 
Old Domin inn ). and they. at Xorfolk. \\"Otild transfer to con­
necting ra il line,-, givi ng us the advantage of a differential 
rate. In thi s \\·ay the shipper from Yonkers pa id no more to send 
hi s goods through us than the man who had his freight at th e 
water sicle in New Yo rk . ancl he paid less than the man who 
was three or fou r blocks away from the steamship dock. The 
ra ilroad company cliv icled with the steamship company and the 
steamship company divided with us ; so in that respect we 
were recogni zed. In fact , the Southeastern Freight Associa­
t ion put us on their list, and we were a conn ecting line with 
all the Southeastern F reight A ssociation lines, indi cating th a t 
the steam lines eventua lly, and perhaps not far in th e fu ture, 
may be in a fram e of mirnl to enter into relation ,; wi th the 
trolley compani es. 

I t does seem tu me, though. that there ought to be a way of 
gett in g a profi tab le business for stree t or local lines. if those 
lines confin e themselves largely to freight, if th ey dn not go 
too la rgely in to the wagon business. T he express business is 
a cra ft by itself. T here is no use of try ing to go ahead and 
devise vour own svstem. You have got to get ex pert assist ­
ance if yon are · goin g to <lo a large busines,,. Bu t if 
you pi ck up and deli ver goods a long your line and do nc,t 
build up a costly system of operat ion. it seem~ to me you a re 
bound to make money from the start: and afte r you get yuur 
bu siness goi ng, as on the lines we have hea rd about in these 
papers. it is not goi ng to he long hefore the steam roads are 
goin g to be compelled to en ter into relation s with ~-ou. \ Ve 
have had a number of applications for termin als or conn ections 
into the hui lclings of the la rger shippers. In New York City 
this is a differen t questi on from that whi ch is presented wi th 
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a country line, because underground construction is so very 
expensive; but could we have got sidings we could have made 
profitable and advantageous arrangements. You must under­
stand that in New York City there are many thousands of tons 
of freight going out and in one building annually. For every 
pound that a department store sells it must take c!- pound in. 
We found no difficulty as far as we went in that line in getting 
the shipper to agree to assume the cost, could he get the line 
into his building. It would be rather difficult to get cheaper 
service, but you can give more satisfactory service than there 
is in existence to-day. You can't get much cheaper service 
with the short haul generally, because there is so much com­
petition; but you can certainly give a more satisfactory ser­
vice, and that appeals to the average shipper. 

The President-Mr. Beebe, of the Auburn & Syracuse Rail­
road, has recently inaugurated an express service on his line. 
\Ve would like to hear from him. 

Mr. Beebe-The matter of inaugurating the exp ress busi­
ness has been in charge of the general manager and others, 
and they can say more about it than I can. In that connection 
it has occurred to me that we have had some interesting events 
in the last two months which might affect our freight and ex­
press business. I understand in the city of Rochester they are 
having considerable difficulty with the city authorities regard­
ing the entrance of express cars and freight cars of the ex­
press type over the existing city lines. At a convention of the 
Mayors of various cities, held, I think, at the instance of the 
Mayor of Rochester or at his suggestion in the city of Syra­
cuse during the last week, there was much discussion among 
the gentlemen present as to what steps they ought to take in 
connection with the entrance of interurban lines, especially of 
freight and express business, into their cities. The question 
was discussed of taking some steps toward some legislation this 
winter, or the possibility of securing some legislation. Of 
course, all of us are interested in any such discussion or any 
such question, because we are affected either in one way or 
another. Another interesting phase of this situation, sug­
gested here in some of these papers, is the relation of the steam 
railroads to the interurban trolleys through the recent action 
of the New York Central, the accounts of which, I suppose, all 
have seen in the daily press and in the street railway jour­
nals. It is said that that company or its representatives or 
those representing its interest, have come into control or are 
acquiring control of a good many of the large trolley enter­
prises now paralleling their routes. The question comes up, 
when they do take control, if they get control, what stand they 
will take in connection with those roads that connect with 
them. That, of course, would apply to Syracuse, and it prob­
ably would apply to many other lines. It looks as though this 
coming winter, in the general interest of the trolley roads, we 
have got to look after our interests in connection with our ex­
press business, and that we have got to take some decided stand 
and unite in protecting whatever rights we have in that line. 
If there is a future in that line of business, it is worth looking 
after, and, of course, we will need a united front on the part 
of our organization to protect those interests. 

Mr. Robinson-There is one matter in connection with this 
subject to which I would like to call the attention of the mem­
bers present, and that is the position the street railway com­
pany may find itself in in case of loss by fire or other destruc­
tion, possibly through the negligence of the railroad company, 
and possibly not. People on the legal side of the situation 
listen with great pleasure to the engineers ' talk about a. c. and 
d. c. currents. They seem to handle them as children would 
toys in the nursery. I do not wish to intimate that the break­
ing out of fires does result from the negligence of the em­
ployees. It seems that such fires often arise from the burning 
out of fuses and matters of that kind which cannot be guarded 
against, but the situation might be such that a jury would have 

to say whether the loss resulted from the negligence of the 
company, either in the construction or method of operation of 
the machinery or something used in connection with the cars. 
I have not had much experience in that line, but I have no 
doubt these express cars at times carry a thousand dollars' 
worth of goods, and possibly one article might be worth $300 
or $500. The question is where the railroad company stands 
with reference to such costly property which is destroyed by 
reason of fire which results from some negligence. The re­
ceipts of the express companies were drawn loosely in the be­
ginning. It was not until after some actions went to the Court 
of Appeals that attention was given to the construction of 
those papers. The Court of Appeals has enunciated the doc­
trine that a man may contract against his own negligence, but 
if he attempts to make such a contract he must specify the 
cause which he intends to guard against, and that any loose 
forms of expression will not protect him in cases where negli­
gence has been proved. The United States Courts, on the 
other hand, say that although a man may make such a contract, 
it is against public policy and it will not be enforced. The 
large express companies shipping to other States have there­
fore left out the limitations in their bills of lading as a rule, 
omitting any stipulation against negligence. The question as 
it involves the st reet railroad companies of this State is not 
affected by the doctrine of the United States Supreme Court, 
but it seems to me that the decision of the Court of Appeals 
should be carefully regarded in the preparation of these receipts. 
A great many railroad companies themselves operate an ex­
press service; othe rs contract with the express companies. I 
think it is a grave question as to whether a railroad company, 
under the power given it by the statute, has power to have a 
large force of wagons and men for the purpose simply of trans­
porting express matter; I think there is some doubt about that 
as a legal proposition. The express companies, as a rule, are 
better equipped and better educated in their operation, and can 
handle matter in better shape than isolated companies engaged 
in railroad operation. It may seem to be rather unkind to 
select Mr. A llen as an example, but he is the only one who has 
enlightened us much as to this express matter. You will find 
in the samples of forms used in his express business the cap­
tion, "Utica & Mohawk Valley Electric Express," where the 
fact is left to the imagination as to whether a shipper is deal­
ing with a railroad company or an express company. The 
liability clause says they shall not be held liable for loss or 
damage outside of their own lines, nor for any loss or damage 
by fire. There is no reference, you will see, to any negligence 
of the operating company, and no stipulation against it. On a 
fai r construction of that language, it seems to me that the 
word fire so used would r efer to a fire which was not caused 
by negligence, and if there was a fire in the cars which was 
caused by the negligence of the motorman or the conductor the 
company would be liable. You will see a few lines further 
on that the clause says: "Nor for the fault, negligence, or mis­
hap of any connecting or intermediate line," thus looking after 
his neighbors better than for himself. And an attempt is also 
made to provide against a liability for any amount exceeding 
$50 in any shipment. I again say the decision of the Court of 
Appeals applying to this question would not limit the loss to 
$50 in case it was proved the damage resulted from the negli­
gence of the company. I think street railroad companies are 
exposed to the risk of great loss if they are to carry very val­
uable gpods. Too much attention cannot be given to the prep­
aration of receipts which will protect the company in many 
cases against fraudulent claims. If the companies are willing 
to settle express losses without a fight-showing the same 
readiness to settle and the same liberality that they do in all 
accident cases-my criticism falls; but for their legal protec­
tion I think these papers should be prepared in a more strict 
form than they are at present. 
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Mr. McNamara-I take the same view of this that Mr. Rob­
inson does. I think this express business is entirely over­
rated so far as suburban companies are concerned . . He has 
pointed out where we are likely to get into trouble. We have 
appreciated for a long while the liability of our company in re­
lation to goods destroyed by fire. We had a case of that kind. 
The insurance companies under our policies insisted that they 
were not liable. I said: "You are liable to us because we 
are liable to the shippers, because they have sustained this 
loss." "But ," they said, " they cannot show you were negli­
gent." I said: "They can show our negligence, because their 
goods were destroyed by a fire which we might have prevented, 
and which would not have occurred if we had been more care­
ful, and you must certainly pay us," and they did pay us, and 
we settled with the shippers. I doubt whether for the amount 
of business of that kind that we do, it is worth while to take 
the risk we are taking, and I don't know how much longer we 
will take it. We hav e been informed by the gentleman from 
Auburn that somebody is moving to prevent us from operating 
freight cars in the st reets. We took that question into account 
when we started our freight business, and we made our ex­
press cars as unobjectionable in appearance as possible, re­
sembling closely a passenger car, no longer and no higher , and 
making no more noise. 

The President-If there is no further discussion of this sub­
ject we will take up the report of the committee on high-tension 
tests. This commi ttee was appointed at the last meeting of the 
association at the suggestion, I believe, of the State Board of 
Railroad Commissioners. Mr. Storer, the chairman, will pre­
sent the report. 

Mr. Storer read the report of the committee on high-tension 
tests, which is printed elsewhere in this issue. 

The President-The work of this committee is of great im­
portance to the interests which this association represents, and 
I think the thanks of the association are due to the committee 
for their labor, and as they have suggested that the committee 
be continued, I don't see any objection to it. 

It was moved, and the motion duly seconded, that the thanks 
of the association be tendered to the committee for their ser­
vices, and that the committee be continued. 

Mr. Barnes-I don't want to occupy the time of the conven­
tion, but thi s matter was brought up at the last convention, 
and at that time and since then it has been considered a very 
important subject, and one as to which a great many people 
are awaiting the report of this committee. Without wishing 
to hurry the report of the committee at all, it appears from a 
statement contained in the report that a series of tests indicates 
that under certain possible conditions of high-voltage trans­
mission, wooden poles may become sufficiently charged to ren­
der them dangerous. That would indicate that the committee 
has reached a decision of the question which was submitted by 
the convention to them for consideration. They sti ll furthe r 
suggest a remedy for that difficulty which seems feasible and 
a good one. I fai l to see what they are going to do in the 
future , and I do not see why action should not be taken imme­
diately if the report is adopted by the convention. 

The President-It seems to me that at least the report that 
has been made by the committee should be adopted because of 
the recommendations contained in it. What action do you want 
to take, gentlemen? 

Mr. Storer-Without wishing to take a final stand in the 
matter, our position is that there certainly are a good many 
more experiments that could be made with different types of 
poles or different voltages. While we believe that the results 
obtained will be practically proportionate to the voltage used, 
it may be that the conditions on a line 100 miles long would 
not fully coincide with those existing on the short experimen tal 
line which we used. I don't ·know of any conditions which 
would vary, and yet there might be such conditions. We have 

endeavored to take this matter up with the committee of the 
American Institute of Electrical Engineers, and we find that 
as individuals some of them are in favor of the recommenda­
tions or suggestio,ns for the prevention of danger to the public, 
while others do not favor them. We don't see any objection to 
either of the methods of prevention suggested by the commit­
tee. I don 't believe that they will be obnoxious from the trans­
portation companies' point of view. If Mr. Barnes is satisfied 
with the report of the committee at this time and is willing to 
take action on these findings, I believe that the commitee would 
offer no objection to such action on hi s part. 

\VEDNESDA Y SESSION 

The convention assembled pursuant to adjournment, and the 
secretary, in the absence of Mr. Struble, read a paper on 
"Block Signaling of Electric Railway with Track Circuit Con­
trol," by J. B. Struble, of the Union Switch & Signal Com­
pany." This paper is published elsewhere in this issue. 

The President-Mr. B:irnes is perhaps as well posted on 
block signals as any man in the State of New York. I would 
be pleased to have Mr. Barnes address the convention or lead 
in the discussion of this paper. 

Mr. Barnes-The question, to my mind, is of such impor­
tance and, to-d::iy. is in such a position that I deemed it best 
not to present a written discussion on the subject, for the 
rea6on that too much might be said on a subject which, to my 
mind, covers such a magnitude of ground as this one. The 
question of controlling the movement of trains is one of vital 
importance not only to the electric railroads of this country, 
but to the steam rai lroads. The system of handling train orders 
in use at the present time is one which has resulted from the 
best efforts of the most practi cal steam railroad men of this 
country. That it has its defects no one will dispute. Before 
coming to this convention I investigated an accident on Mon­
day on a steam railroad where two trains came together heacl­
on. In the pockets of the dead engineer of one of the trains the 
order was found, the disobedience of which resulted in the col­
li sion. To my mind, that man was guilty of no greater breach 
of memory than the man who at night brings home the letter 
which his wife gave him in the morning to mail. The results 
were more serious, on account of the responsibilities which a 
certain method of handling trains placed on him. If the train 
despatching system is itself defective, where are we to look 
for more perfect control of the movement of trains? Only to 
some means of block signals. I was in hopes that the paper to 
be presented by the representative of one of the leading block 
signal companies of this country would be of such a nature 
that valuable information would be given this convention on 
that subject. To put it mildly, I am disappointed. I don't 
know that I have anythi ng further to say at present, except 
that more intelligent papers, papers conveying more informa­
tion on this important subject, should be expected at future 
conventions; and I will, for one, undertake at some future time 
to prepare a paper on this subject. (Applause.) 

Mr. Potter, of the General Electric Company, then addressed 
the convention on the subject of the General E lectric Com­
pany's single-phase motor. This motor was described in the 
STREET RAILWAY JOUR NAL for Aug. 27. 

The President-Gentlemen, if there is no objection, we will 
only read and discuss one more paper. There arc three other 
papers on the programme. One is practically a sta tistical 
paper, and it is a valuable one. It is entitled "The Minimum 
Population Necessa ry to Make Interurban Road s Pay." It 
wi ll be printed in the proceedings of the convention. It has 
been prepared by l\fr. Beardsley, of Elmira, who has been se­
curing- statistics for a year or more from roads all th e way from 
San Francisco to New York from which to compile this in­
formation. Another paper is "The Relati on of the Technical 
School to the Business and Profession of Electric Railways," 
by Prof. Norris, of Cornell University. That has been printed 
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and distributed here, and wi ll also be printed in the proceedings. 
Prof. Norri s' paper was published in the last issue. T he 

table prepared by Mr. Beardsley and distributed at the meeti ng 
is prin ted in this issue with the other convention papers. 

T he President- \ Ve wi ll now take up the paper prepared by 
W . J. Davis, Jr. (This paper is printed on another page.) 

Mr. Cole- I think th at in cities of the sernnd and thirc\ 
class there a re two points that wi ll bear very· close investiga­
tion; they ar e the load facto r at the power station and the in­
te rest on the idle investment in ex tra cars, which in cities of 
the th ird class nms up to a considerable amount. A city of 
the thi rd class wi ll ordinarily operate from twenty-two to 
twenty-eight regula r cars, and from ten to tweke of what may 
be called regular ext ra ones, and on holidays and days of cele­
bration they wi ll operate from sixty to eighty cars, if they 
have them. T hat necessa rily means that the power station 
is being operated either overloaded or underloaded a good 
port ion of the time. There are several points whi ch have got 
to be fill ed up in the valleys between the peaks of loan. A n­
other feature is the increasing tendency to put on very heaYy 
ca rs in cit ies of the third cla ss, even on the shor ter lines. I 
believe thi s is wrong, and that a car 20 ft. or 22 ft. long is 
amply large for operation on most lines. with the exception of 
suburban lines, for the reason tha t a ca r 20 ft. long will con­
sume but a small perce ntage of the power required by a 36-ft. to 
38-ft. car in ordinary operation, and because the repairs on a 
double-truck ca r are about 75 per cent more than on a single­
t ru ck car. That is, you can operate two 20-ft. cars on a ten­
minute schedule as against one double-truck car or a 38-ft. 
car on a fift een-minu te schedule, and the expense of operation 
is almost the sa me. Agai n, in operating your two 20- ft. cars 
you are getti ng a more frequent schedul e. gi,·ing the people a 
more consta nt se rvi ce and increasing your rid in g, instead of 
putting on the large, heavy cars, for whi ch they claim they are 
increasing the weight so as to take care of co lli sions. I think 
if that is the case they ought to design some so rt of a pneu­
matic platform to take care of the collisiom and keep the 
weight of the cars down. because with 3 tons or 4 tons of in­
creased weight the current consumption and cost of operation 
is extremely heavy. :Most of us now are putting in loops 
at the end s nf our lines. so that a three-car train can be oper­
ated without the old delay and obst ruction of havi ng to shift 
the car s at the end of the lin e. A double car with thirty-six 
seats, weighing r r.7 5 tons, ancl operated with two 35-hp mo­
tors, will take ahout 12,040 watt-hours. while a si ngle-truck 
car weighing 8 tons wi ll take about 8471 watt-hours. So that 
the same car. taking two trailers, will only take 12,680. as 
against 12,040 with the double-truck car, yet wi ll have a seat­
ing capacity of sixty-three, as against thirty-eight in the eight­
wheel car. T hen you have this condition, that instead of ha,·­
ing a11 expensive car of the double-truck variety, costing about 
$5,200, you hav e got two trailers, which. if you want to buy 
second-hand. you get very good ones nowadays for about $250. 
In a city of the third class the regular extra car s will average 
about four hours a day, but you are paying interest on them 
for twenty-four hours each nay. I don't think that an eigh t­
wheel car in a city operating suburban lines should be equipped 
with more than two motors of 35-hp to 50-hp capacity. On 
regular suburban lines where you are operating 18 miles to 20 

miles on a high-speed basis, a heavier car might be desirable . 
because it is necessary for the interurban lines to put the 
weight into the car on account of high speed. In the same 
double-truck car, having a seat ing capacity of thirty-six, taking 
it in comparison with a trai ler . the average watt-hours per 
mile wi th the double-truck car are 1334; on the single-truck 
car with trailer it is 1440. The ave rage speed per mile is 9.3 
in both cases. The ave rage watt-hours per seating capacity in 
the double-truck car is 335, as against 201 on the single-truck 
car. The average watt-hours per ton empty is rn25 with a 

double-truck car, and 1208 with a single-truck car with trailers . 
.:\Ir. Lewis-I want to ask Mr. Cole his reason for stating 

that he doesn't believe in four-motor equipments for city cars. 
Does he· wish to make that unqualified statement, or is not that 
it may be very much modified by local conditions? 

l\Tr. Cole-Of course, cunclitions alter cases, Lut in general 
operation I make that statement, because of the following con­
ditions: vVith a road operating twenty-four or twenty-five 
cars, the power house is generally ei ther underloaded or over­
loaded, so that the peaks of load are increasing all the time, 
and attention should be direc ted to getting a better load factor 
at the station than is usual in the ordinary city of the third 
class. One of the principa l reasons why the cost of power is 
so much larger in a small city than in a large city is that they 
can give better attention to the load factor and fill up the val­
leys between the peaks of load. 

The President-\Ve will now take up the Question Box. 
This has been printed and di str ibuted, and it will be advisable, 
in order to handle it properly, for each memLer to provide hirn­
,e lf with a copy. I wi ll request Mr. Cole, the secretary and 
trea,;;urer, to conduct the di scussion. 

T he Question Box, which was published in the last issue, 
11·as then re acl. 

C\fter the reading of Question 32.) 
r-J r. Barnes- On the ques tion of block signals, I don't want 

to take up the time of convention, but I take it that the pass­
ing of these questions by this convention gives a semi-indorse­
ment to th em . or, rather, while not a direct indorsement, that 
it carries some weight. \Vithout detaining the convention too 
rang, I wish to mention the fact that in the answers to No. 32, 
I find an argument in favor of manual signals, or signals oper­
ated by ham!. I simply wish to say that they are subject per­
haps to some of the same objections as automatic signal s. For 
instance .. in this city. before the present effic ient management 
of this rai lroad company, I ha<l occasion to investigate three 
accidents, resulting fata lly, caused by the use of manual block 
signals. 

Question 33 was then read. 
Mr. Barnes-In answer to that I wish to say that no block 

signal system ought to attempt any such thing ; that more than 
one car never should under any circ umstances be allowed in a 
blo ck. The block system should be arranged to accommodate 
the travel, not the travel to accommodate the block signals. 
And I want to add to my previous remarks on the block signal 
system. that while I suggested that the future safety of opera­
tion pointed in the direc tion of block sig1_1als, I do not wish to 
be understood as referr ing to the present block signals. I make 
the statement that with the prese nt block signals a collision 
can occur despite thei r use, and that appli es to block signals 
on steam as we ll as on electri c roads. In this connection it 
should be understood that any remarks which I may make on 
this floor are spoken only in a private capacity, and in no sense 
as necessarily representing th ':' opinions of the Railroad Com­
miss ion. 

l\fr. Lewis- Does Mr. Barnes say he does not approve of al­
lowi ng more tl1an one ca r to pass in the same direction in the 
~ame block? 

Mr. Barnes- I certa inly do not. My idea is that a block 
signal should be absolutely sa fe. \i\Tith the permissive block 
signal system as used on steam railroads, collisions ·do occur 
which should not occur. 

M r. Lewis-It seems to me that in the operation of city cars 
it becomes absolutely necessary to allow the passage of more 
than one car in a block in the same direction. The Schenec­
tady Railroad Company has been experimenting for the last 
two years with nearly every type of signals which attempts to 
serve the purpose stated in this question, and with quite in­
different success. We are still experimenting. We hope to 
discover some form of apparatus that will solve the question, 
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but so far we have not found the apparatus, and it seems very 
probable that we will have to fa ll back on hand signals. 

Mr. Hart, of Fall River-May I say a word in rega rd to 
block signals? I had considered the block signal . as the only 
real hope that we ever had in regard to anywhere near a signal 
that would be operative. It seems to me that that ray of hope 
that we had for some device to utilize the track circuit has 
been blasted by the paper read this morning, and no one being 
here to suggest any other way to do it, it seems almost as if we 
must drop back fo r the handling of the roads to about the same 
system as steam roads have been using since 1895 under the 
new standard code. 'vVe know that the number of accidents 
has been reduced about 50 per cent from what it was a t that 
time. Of course, we cannot prevent the men violating their 
train orders, and they do violate them at all t imes. I think 
that in a paper of last year read before this association, it was 
said that the control of any ·car or any crew should be from 
the central office, a llowing one ·man to do th e thinking fo r the 
entire road, and taking the control of the road out of the hands 
of the crews. I beli eve that would be a step in the r ight direc­
tion. I will say that on a street railroad running 25 miles out 
from New Bedford for £_our years there has been in operation a 
system of te lephonic inte rcommunication, operated under a set 
of rules prepared fo r that purpose, and in that time we have 
never had two cars meet on a piece of single track. T hey run 
on th a t line of 25 miles on a half-hour schedule, and sometimes 
two express cars and two or three work trains are operated. 
If there is a new meeting point to be made, they set the two 
signals, give the order to the two crews and allow them to go 
to the new meeting point. The orders are entirely ve rbal. T he 
order is gi ven to the four men ; the conductors take it first, the 
0. K. being given by the despatcher, and the crew answering. 
There are four men to take the signals ; the fir st two men are 
the conductors. T hey receive the order in exactly the same 
words. If an order reads "Smith and Jones will meet at acer­
tain turnout," it is repeated by four men in exactly the same 
language, not rever sing the wording. The system is almost 
identi cal with that of the standard code adopted in 1895 
for the use of steam roads, and no deviation is made 
from that. 

The reading of the Question Box was then concluded. 

The President- Gentlemen, the next order of business is the 
report of the nominat ing committee. 

The officers nominated and elected were announced last week. 

Mr. Allen- T he conventions of the New York State S treet 
Railway Association, it seems to me, have grown to a size 
where it is not practicable fo r many cities of thi s State to en­
tertain and care for the guests, delegates and attendants at the 
conventions. I am sure that those who are in at tendance at 
this convention, and who have partaken of the hospitali ty of 
thi s city, have had much to excuse in the way of hotel accom­
modations. T hat has been true of conventions in the past. 
T hi s matter has beeE considered by the executive committee 
during the last year , but, through some over sight, was not pre­
sented to the convention at the time of making their repor t. 
If I may be pardoned, I would suggest to this convention that 
fo r the next annual meeting some hotel resort be selected where 
suffi cient accommodations fo r all may be secured. T here is no 
State in the Union that affords larger and better hotel resor ts 
than the E mpire State. It is a matter fo r the executive com­
mit tee or fo r this association to choose a meeting point at one 
of these resor ts. The best convention the New York State 
Street Railway Association ever held was at Lake George, in 
that there was more solid, hard work done at that convention. 
It placed us all under one roof ; the entertainment offered to 
members and de legates was confin ed almost to the ladies. In 
cities it is a hard matter at times to ga ther together enough 
delegates to convene the meetings of the associa tion. There 
is another fea ture. We have in attendance at these conven-

tions a number of supply men. I hav e talked with many of 
th em, and I know that the conveniences offered to them for the 
exhibition of their apparatus have not been what th ey should 
be. It is almost impossible in a major ity of the cities of the 
State to secure a place where a convention hall and an exhi bi­
tion hall can be fair ly close together. In view of these sugges­
tions, and to bring the matter before the association, I would 
move that . we try for the next year , or for one year at 
least, the selection of some of the hotel resorts for our con­
vention. 

T he motion was duly seconclecl and carr ied. 
lVIr. Colvin then extended an invitation to meet next year a t 

the Fort 'vVi lliam Henry Hotel at Ca ldwell. It was vo ted to 
refer this invitati on, with the elate of meeti ng, to the executive 
committee. 

Mr. Robinson- I move that a vote of thanks of the asso­
ciat ion be extended to C. Loomis Allen fo r the g rea t courtesy 
and consideration that he has shown the associati on in hi s en­
tertainment of its members through the present session of the 
convention. 

T he motion was seconded and car ried unanimously by a 
ri sing vote, amid great applause. 

Mr. Robinson-I move that the thanks of the association be 
ex tended to E. G. Connette for his effici ent and courteous di s­
charge of hi s du ti es and carefu l at tention to the affairs of the 
association during the past year. 

T he motion was seconded. and on being put by the secretary 
was unanimously adopted. 

On motion of Mr. Robinson, duly seconded, the convention 
adj ourned sine d ie. 

----.♦·-----

THE SOCIAL FEATURES OF THE UTICA CONVENTION 

Pleasant recollections of the Utica convention will always 
remain in the minds of those who attended the meeting, which 
will be remembe red as one of the most enjoyable ever held. T he 
hosts of the occasion, the U tica & Mohawk Valley Railway 
Company, we re most hospi table in their entertainment of the 
delegates. 

In the morning of T uesday, the ladies' entertainment com­
mittee extended an invitation to the visiting ladies to accom­
pany them on a t rolley ride over the line of the Utica & Mo­
hawk Valley Railway to Clinton, where carriages were wait­
ing for a drive to the summit of College Hill and about the 
campus of H amilton College. T hey were then escorted to the 
Yahnundasi s Golf Club, where a luncheon was served. Later 
in th e afte rnoon a trip was made from the Yahnundasis Golf 
Club to F rankfo rt, Ilion, l\fohawk, H erkimer and Little 1" a lls 
by electric car. 

In the evening. the annual banquet was held a t Masonic 
Temple; the toastmaster was H on. J ohn D. Kernan, who was 
most felic itous in in troducing the speakers of the eveni ng. 
The la tter included E. G. Connette. George E . Dunham. H. H . 
Vreeland, Addi son B. Colvin, Dr. l\I. \ \'oolsey Striker, J . M. 
vVakeman and W. W. Cole. 

On \Vednesday morning the ladies were given a carri age 
dri ve through the Sauquoit Valley to the Sadaquada Golf Club, 
where luncheon was se rved. after wh ich there was a trip to 
the O ri skany Battlefield and Rome. T hey were then met by 
th e gentlemen, who had concl uded the business of the fo re­
noon, and proceeded to Summit P ark, where an exten­
sive cl ambake was given. T he pa r ty return ed to the ci ty in 
the evening. 

A number of the delegates on T uesday afternoon spent con­
siderable time in inspecting the new General Electr ic single­
phase motor car which was running on one of the lines of the 
U tica & Mohawk V alley Railway, a section 7 miles in length 
having been equipped with a special altern ating-cur rent trolley 
wire for this purpose. 
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CORRESPONDENCE 

THE CONTINENTAL STANDARD FORM OF OPERATING 
REPORT 

Chicago, Sept. 16, 1904. 
EDITORS STREET RAILWAY ]Ol1RNAL : 

Your editori al on "The Continental Standard Form of Op­
erating Report," appearing in the STREET RAILWAY JO URNAL 
of Sept. IO, 1904, is most interesting and inst ructive. Person­
ally, as a member of the S treet Railway Accountants' Asso­
ciation of A merica, and as a street railway man, I take the 
liberty of writing you to express my appreciation of the article. 
Your critici sms of the form of report, as well as your criti­
cisms of the Great Britain report in A ugust, 1903, are just, 
proper and to the point. Your indorsement of the A merican 
report and the suggestion that the two E uropean repor ts be 
modeled after and conform with the A merican, is a strong in­
dorsement of our work, whi ch I h ave no hesitation in saying is 
most gratifying. 

As you know, I was in correspondence with M r. Dalrymple, 
of Glasgow, on the question of the Great Britain report, and 
I hoped to be at the Glasgow convention when the matter was 
up, as the representative of our assoc iation, but, unfortunately, 
I found it impossible to leave Chicago. vVhat I especially 
hoped to accomplish, and what I urged upon Mr. Dalrymple, 
was the modeling of a report and classification that would be 
international and world-wide in its application and pract ice. 
I took the position that the American report should answer all 
the purposes of the Bri tish or any E uropean report, that it had 
stood the test of practice and had not been found wanting. I 
urged Mr. Dalrymple to fo llow, or at least conform to, the 
A merica n report. 

As you also know, I discussed extemporaneously at the Sara­
toga convention the British report, endeavoring to point out 
wherein it differed from the American report, and wherein the 
latter, in my judgment, was better. 

I was not aware until I read your article that the prelim­
inary work done on the Continental report was presented to 
the July, 1902, convention in London, neither did I know that 
the association held conventions only every other year. Had I 
known of this I would have had you put me in communi cation 
with the people working on the report in 1902, and possibly 
something might have come out of it in 1904. 

I am firmly convinced not only that an international report 
is desirable and necessary, but that every effort ought to be 
made to bring together all those in Great Britain, the Con­
t inent and A merica who are in terested in this matter, so that 
a fo rm of international report can be agreed upon. 

Opportunity has not permitted me to study and analyze the 
Contin ental report as I would like to do, but from the little 
time I have devoted to it, I was not at all favorably impressed 
with it, and I do not think it compares with the British report. 
In addition to what you have said as to the absence of the bal­
ance sheet, the indiscriminate mixing of stat istics with results 
of operation, the great amount of detailed information with 
respect to power plant stati stics, and the absence of such in­
formation with respect to other departments, I think there are 
entirely too many accounts. 

My idea of a report is that only the main accounts should 
be shown in "Operating Expenses," and that the thirty-eight 
accounts of the American report a re ample for that purpose. 
A nything more is a sub-divisi on and refinement of accounts and 
details based on the special conditions of operation according 
to the desires or demands of each particular company. I do 
not favor the use of such detail in the report, nor the statistics 
of the Continental report appearing in the standard report. A 
report should be comprehensive, but concise, and a mass of 
detai ls and statistics should not be incorporated in it, but used 
rather as building up to the main features. 

One thing that I noticed in use of the decimal system is that 
the arrangement of the detailed operating accounts and the 
grouping of the headings have been planned with the idea 
not only of following the decimal arrangement, but of group­
ing departmental expenses, so to speak, under the nine differ­
ent heads. If the departmental idea is followed, the three im­
portant sub-divi sions of a street railway company's operating 
expense accounts, viz., "M~intenance," "Transportation" and 
"General," are rendered valueless. From the street railway 
operating standpoint, it is all important to know what the dis­
tributi on, as between these three heads, is, and whether the 
manager has "skinned" the "Maintenance," been extravagant 
in hi s "General," or has not given "Transportation" a fair show 
in the matter of expenditures in connection with the proper 
service. 

As I said at Saratoga, and as all of the reports of the stand­
ardization committee will show, one of the most important 
things that we sought to accomplish and keep ever before us, 
was the drawing of the line between "Maintenance" and 
"Operation," but this question has been entirely lost sight of 
in the Contin ental form of report. 

Pa rdon me for transgressing upon your. valuable time with 
such a lengthy letter, as I fear my interest and enthusiasm will 
encroach upon your good nature and patience. 

---•♦-----
C. N. DUFFY. 

BONDING ON 95-LB. RAIL 

Sept. 13, 1904. 
EDITORS STREET RAIL w A y JOURNAL : 

I have read with great interest the article in your issue of 
Sept. 3 upon rails and joints by William H. Cole. 

I wish to say, however, that I should never advise the use 
of No. 2 plastic bonds upon a 95-lb. girder rail 6,½-in. high. 
That this bond is a ltogether too small for the rail is shown. 
when he says that two of the plastic bonds "had very little 
contact between the fi sh-plates and the web of the rail." I am 
surprised that they had any contact at all, and more than sur­
prised to learn that at end of a year's service they showed over 
77 per cent of the conductivity of a section of rail of equal 
length. 

I feel that Mr. Cole is also somewhat unfair to the Chicago 
and Crown bonds si nce he reports the use of two of these at 
the joints of only No. oo size. This would give a copper sec­
t ion of but .204 sq. in. to the j oint, while the rail has approxi­
mately 9¼ sq. ins. and a conductivity which would run from a 
ratio of 6¼ to 1 of copper down to a ratio of 11 to 1 of copper. 
U nder the circumstances the performance of the bonds seems 
remarkable, especially since non e of them were applied to the 
best advantage, since he says: "One of the copper-bonded 
joints was actually loose." 

Proper maintenance of rail joints is absolutely essential to 
obtain good service from any type of bond. That these joints 
were not of best design nor well maintained is shown when he 
says: "All of the fished joints sho"".ed appreciable wear at the 
joints, with considerable pounding as the wheels rolled over 
them. One of the fi shed joints required attention during the 
time of the test." 

There are several rail joints on the market which properly 
support the base of the rail and prevent wear or pounding. 
Had one of these types been used and the bonds been of proper 
section, the performance of the bonds would have been much 
better. To show what properly proportioned plastic bonds will 
do on a rail of this description, I quote the following from a 
letter received from the Dublin United Tramways Company 
recently: "I have much pleasure in informing you that we 
have used about 60,000 Edison-Brown bonds of 1500-amp. ca­
pacity. They have been in use for from three to four years, 
and have been giving good satisfaction when properly applied." 

HAROLD P. BROWN. 
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A NEW THREE-PHASE STATIC GROUND DETECTOR 

Static ground detectors, designed to enable the central station 
operator to determine at a glance whether a ground exists 
on a single-phase circuit , have become v,ell recognized as a 
necessa ry part of every first -class installation. These single­
phase instruments are entirely satisfactory on two-phase cir­
cuits as well. For three-phase circuit s, however, although the 
practice has been to use two or three single-phase instruments 
either in separa te cases or combined in the same case, thi s 
a rrangement is open to the objection that the indications of 
the pointer are not direct, some time being r equired for a per­
son not famili ar with the in struments to determine what line 
1s grounded. It is only recently that a design ha s been pro-
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CONNECTIO:--.i s OF TH REE -PHASE STATIC GROUND DETECTOR 

duced by the \ \' es tinghouse E lectric & Manufacturing Com­
pany which enables a ground in a three-phase circuit to be in­
dicated directly by one instrument. This instrument is sup­
plied for circnits of from rooo to 50,000 volts potential. 

Its method of operation is indicated by the diagram of con­
nections. It will be seen that each of the three fi xed vanes is 
connected to a line of the three-phase circuit. The central 
movabl e vane is electrically connected to the case, which is 
grounded. \Vhen there is no ground upon the circu it the at­
traction or pull upon the central vane from each of three fixed 
vanes is balanced and it does not deflec t from a central posi­
tion. Should one of the lines become grounded, and the poten­
tial of that line become the same as that of the movable vane, 
there will be no pull in that direction, and th e movable vane 
will be deflected away from the grounded line. The inst rument 
is reliabl e in its indications and is not complicated. 

In the diagram the three leads to the ground detector are 
sl10wn with a condenser inserted between each line and th e in­
strument. This obviates the necessity of carrying high-ten sion 
wires to th e front of the switchboard. Each of the condensers 
consi sts of a brass tube covered with insulating material and 
placed within a copper sheath, th e line being connected to the 
inner tube and the lead to the copper sheath. 

This ground detector is ornamental in appearance. In shape 
and size it corresponds with the other Westinghouse round 
pattern switchboard instruments. The interior of the case is 
given a dull black finish, against which the aluminum vanes 
stand in distinct relief, while the angles of deflection marked 
upon the glass face form a pleasing geometrical design. 

INTERESTING CARS FOR ESCANABAt MICHIGAN 

Two ca rs lately delivered to the E scanaba Electric Street 
1<.ai lway, of E scanaba , :Mich., by the American Car Compa ny, 
of St. Loui s, are especially interesting on account of several 
unusual features. Although but 28 ft. over the bodies, they 
a re 8 ft. r r ¾ in s. over the sill s and sill -plates; thi s unusual 
width all ows the aisle to be 28 ins. wide, thereby providing a 
la rge amount of standing room. T he wind ows are extra wide, 
the di stance between the centers of the po !':> t s 1Jeing 4 ft . 2 r-3 
ins. The seats are placed vis-a-vis with the backs centered 
at the side posts. T he passe nger compartment seats thirty­
two persons and is 17 ft. 4 in s. long; the baggage compartment 
is ro ft. 8 ins. long and has a sliding door on either side with 
40-in. open ings. T he windows are arranged to drop into 
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NE\\' CA R FOR THE E SCANAB1\ EL E CTRI C STREET RAILWA Y 
CUMPANY 

pockets in the side wall s. T hese pockets accommodate double 
sashe s, which may be seen in the view of the interior on the 
right-hand side. T he double sashes assist largely to keep the 
car warm in winter, and, as the winters are long and very cold 
in that region, thi s is an excellent feature. T he interiors are 
plainly finish ed in cherry, with bird's-eye maple ceilings neatly 
decora ted. The baggage compartment is stained a cherry 
~color and provided with folding seats for the use of smokers. 
High folding gates guard the platform entrances when the 
doors are fo lded against t he ends. The platform knees a re of 

INT E HWR <>F ESC\ N .\I: .\ C. \l{ 

oak reinforced with angle-iron. The height of the pl atform 
steps from the rails is 16¼ ins. , and from the step-treads to the 
platforms 14 ins. The cars are mounted on the America n Car 
Company's No. r r-A trucks, having 4-ft. 4-in. wheel-base and 
33-in. wheels. 

The railway company operates 7¼ iniles of lines at Escanaba, 
and reaches Macabie and South Parks. E scanaba has an ex­
cellent ha rbor and a large system of docks. It is a la rge nre 
shippin g port and ha s a popul:.ition of about JO,ooo. 
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PRESIDENT BANCROFrs HANDSOME PRIVATE CAR 

The private car shown in the accompanying illustrations was 
built by the G. C. Kuhlman Car Company, of Cleveland, for 
President W. A. Bancroft} of the Boston Elevated Railway 
Company, and was recently placed in commission on the sur­
face lines which are a part of the company's extensive system. 
T he length of the car over the body is 24 ft. and over the 

A N INTERIOR VIEW OF PRESIDENT BANC ROFT'S CAR 

bumpers 37 ft.; the width over the side panels is 8 ft. 2_¼ ins., 
and the over-all dimensions are 8 ft. 4 ins. T he car is capable 
of very high speeds, as it is mounted on Brill No. 27-E trucks, 
having 6-ft. wheel-base and 33-in. wheels. T he car is set on 
the trucks in a manner which enables them to swing sufficiently 
to take the short curves that are encountered at corners of 
some of the narrow streets in the heart of the city. The illus-

THE AMERICAN CONDUIT COMPANY AT THE EXPOSITION 

Among the several exhibits of conduits and conduit construc­
tion in the Palace of Electricity at St. Louis is that of the 
American Conduit Company. This exhibit occupies a space 
about 50 ft. long in the west colonnade of the interior court. 
This company, which has offices in Chicago, New York and 
Los Angeles, Cal., shows here in a very attractive manner the 
use of its bituminized fibre conduit in underground electrical 
work. 

This conduit is constructed by rolling layers of specially 
prepared (fibrous) paper on a mandrel. The paper is satu­
rated with a bituminous compound, which, under the high 
temperature and pressures to which it 1s subjected in the 
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EXHIBIT S l'ACE OF THE A MERIC\ N COKDUIT COl\IPANY TN 
THE PALACE OF ELECTRICITY 

process of ro lling, so unites the several layers that the result­
ing product is a solid, stiff tube, r esembling very little the orig­
inal paper used in its manufacture. 

The main feature of thi s exhibit in the Palace of Electricity 
is a section of a city street, showing the details of construction 
of underground cableways when bituminized fibre conduit is 
used. At one end of the section is shown a manhole, where 

PRIVATE CAR Rl'ILT FOR W . A. BANCROFT, PRESIDENT OF THE BOSTON ELEVATED RAILWAY COMPANY 

trations give an excellent idea of the tasteful decorations and 
the fine appointments of this beautiful car, making it unneces­
sary to describe them in detail. 

The sugar beet industry on the line of the Toledo & Western 
Railway will provide that company with over 1200 carloads of 
freight during October and November, not to mention heavy 
grain crops which will be moved. 

the twenty ducts of the group terminate. A side view of the 
conduits show them laid in cement, after the method of con­
struction most usually followed. The end of the trench in 
which the conduits are laid is also shown. This illustrates how 
the successive layers of the conduits are laid, and also the 
method of joining the successive 7-ft. lengths of conduits. 
This is done by a male and female joint turned in a lathe to an 
accurate fit. At the time of construction, the female joint is 
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dipped in a solution, whi:ch soon hardens and seals the joints 
between each of various units, prevent ing any leakage of water 
or gas into the conduit. 

In thi s exhibit are also shown conduits of several diameters, 
ranging from r in. to ro ins. in diameter. Some of these are 
shown crated ready fo r shipment. T he walls of the space are 
covered with numerous photographs of installations in Los 
Angeles, Pasadena and other cities. 

Among the claims of superiority of the American bituminized 
fibre condui t over others is that it is elect~olysis-proof, non­
abrasive, moisture-proof and non-corrosive. 

ONE OF THE INDIAN A UNION TRACTION COMPANY'S 
INTERURBAN BUFFET CARS AT THE 

ST. LOUIS EXPOSITION 

On the test track, just north of the Transportation Building, 
is an interurban car which, partly by reason of its locomotive 
type of pilot , at once attracts the attention of th e vi sitor. This 
is an electric buffet car built by the Cincinnati Car Company, of 
Cincinnati, Ohio. I t is one of a lot of twenty constructed fo r 
the Indiana U nion Traction Company, of A nderson , Ind. The 
others are now in 1:ervice as limited cars on the line for which 
they were constructed. 

The car has a length over all of 53 ft. 5_½ ins. , being 8 ft. 
6 ins. over side sills. The interior is divided into two com­
partments. T he fo rward co mpartm ent is used as a smoker, 
and is supplied with ten comfortable wicker chairs. T he rear 
compartment ex tends th e length of fiv e of the double windows 
and contains cross seats. A toilet room occupies a position to 
the left of the aisle in the fo rward end of the rear compart­
ment. T he heater is completely hidden in a room in the rear of 
the smoker. Across the aisle from the heater room is a com­
partment of similar size used as a buffet kitchen. 

The interior is fi nished in Honduras mahogany. In general, 
the fini sh is plain, paneling and molding having been omitted, 

METAL BRUSH FOR CAR WASHING 

George A. Vickery, of Lexington, Mass., has recently placed 
on the market a car-washing brush with foun ta in attachment, 
which differs from others in being made of metal instead of 
wood. Wooden washing brushes are naturally subj ect to 
shrinkage or swelling, and frequently become so water-soaked 
as to be useless long before their time. A metal brush pos­
sesses none of these disadvantages and consequently lasts much 
longer. The type desc ribed is giving excellent service to the 

META L CA R BRUS H , W I TH ATTACHMENT FOR SPRAYING 

Lexington & Boston Street Railway Company and other Mas­
sachusetts railways. 

T his metal brush is made in three sections. consisting of a 

INTER U RBAN BUFFET CA R, BU ILT FO R THE INDIANA UNI ON TRACTION COIII PA N Y 

but this is partially relieved by marqueterie work of neat de­
sign. An upper deck of th e Pullman style, the head-lining of 
which is given a light blue fini sh, gives an effect of height quite 
in contrast to the low appearance of the usual construction. 
The ex terior of the car is made unusually attractive by the 
cathedral glass in th e top sash of the side windows and of the 
upper deck sash. T he oval windows of the buffet and heater 
compartments, too, add much to the appearance. 

The appearance of th e lower portion of the car is greatly en­
hanced by the steel needle beams and queen posts. The car is 
mounted on Baldwin trucks and is equipped with four West­
inghouse motors, controlled by the Westinghouse unit switch­
group system. 

durable metal plate backing with socket attached, a rubber 
cushion and the face or brist le-holding member. The three 
parts are held together by one center screw, allowing the face 
and rubber cushion to be revolved, so as to wear it even, by 
loosening this screw and setting it tight again. ·when the 
bris tles are worn out they may be easi ly renewed without us ing 
another cushion. •• 

The Wheeling & Lake E rie Railway (s team) is taking active 
steps to regain some of the suburban business which it has lost 
to the Lake Shore Electric Railway. It has reduced its regular 
rates on Sundays below those of the electric line. So far the 
new measure has not been at all effective. 
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A NEW WIRE COUPLING 

A device for coupling stranded wires together, known as the 
Dossert type B joint, has just been placed on t he market by 
Dosser t & Compa ny, of X e" · York. Exceptional claims are 
made for it as superior in convenience. cost , conduct ivity and 
durabil ity to the soldered joint . T he joint is made of seven 
parts, six of which are in pairs. T hey con sist of an inside 
ring, an out side ring and a compression nut. T he remaining 

Fll_;. 2.- A 1,000,000-CIRC. :i\IIL JOI NT WITH STRAN D S CUT AWAY 

part carries nipples, on which comprcs:i ion nut s carrying the 
wire properly prepared a rc screwed. T hese nipples may be in 
the fo rm of crosses or tees or may be cast on to bus-bars or 
fi t t ings of any kind , and will enable the cable to be fastened 
securely thereto. T he joint is made in the fo llowi ng way : 

T he end of the cable is stripped the length of the compression 

0 

FIG. 3.- VI E\V OF CO?II P LETE JOINT 

nut ancl cleaned in the ordinary ma nner. T he compress ion nut is 
-then slipped upon th e cable toge ther with a smal l ou tside ring. 
T he outer strands of the calJk a re then stripped and an inside 
ring is driven around the inner core of st rand ~ with a steel 
tube provided for the purpose, although any expedient can be 
employed. T he inside ring is Y no sed and very readi ly drive n 
in pl ac e. T he outer strands are th en molded back as nearly 
as may lJe to their original posit ion. T his ca n be clone with a 
screw-driver , but J. steel tub e provided fn r 
t he purpo,,c is more u ,m·enient. I t is not 
necessary to be parti cu la r about this mat-

I I ·1 [ . 
" 

solcler t cl joint and underneath part s of the new joint. 
The makers of thi s joint have subjected it to unusual 

tests before putting it upon the market. On millivolt­
meter test the joint shows a conductivity greater than that of 
an equal length of wire. X ot satisfied with this, however, the 
joint was subj ec ted to a tes t in a welding transformer, and it 
was found tha t as the current was gradually rai ser] the wire 
would melt befor e the joint broke circuit , thereby conclusively 
testing its co ntinuity. T he makers a rgue that no soldered joint 

FI(;. 4_- R ESULT OF A i\IELT-D O \V N T EST 

coul d possibly stand thi s temperature, as the melting point of 
solder is much below that of copper. (Fig. 4.) 

T he mechani cal streng th of the joint was tested in 
a tension machine, where it developed more than two­
thirds of the strength of the cable it united. (Fig. 5.) The 
makers do not hesitate to g uara ntee the joint to stand 50 per 

~ 
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FIG. 5.- :\IECIIA N I C \L TEST ON TI-I E JUJ i\'T 

cent of th e st rengt h of th e cable, which they claim is superior 
to the soldered joint on account of the a1i1algamating and de­
te riorating effect of the solder on the copper. 

I t is also asscrtc <l that th e soldered joint well made requires 
a skill ed man. whil e an ordinary helper has no difficulty 111 

making the Dosscrt joint ; furth ermore, the soldered Joint is 
decept ive. I t may look well soldered and yet be very defective 
in thi s respect; in fact, it may dece ive even the expert. Further-

~,.. 
F I G. 1.- :\L\ :\"l\'ER OF .;\ SSE\[]JLlNG JU I NT FI< ;. G.- SII U\\' ING SOLD E R E D JOL\ 'T 1\:\'D c\E\\ CO L1 l'Ll i\ l ;, 

A ND PA RTS OF T II E LATT E R 

tcr, for if the assembly ca n he_ mack sufficiently gooJ so 
that the cable enJ can he entered into the ni pple, and screw 
pressure applied, the part s will moul d themselves at once to 
th eir correct positions. T he applicat ion of a joint of thi s 
character in t he mann er shown in F ig. r req uires onl y seven 
minutes on a r ,000,000-circ. mil cable. F igs. 2 and 3 being 
ac tual pictures of the joi nt itself. displ ay it s construction to 
better advantage. In Fig. 2 strands arc cut away so as t o show 
the inside r in g. Fig. 6 displays thi s j oin t and its alte rnative 

more. the ac id fluxes. which are commonly, though ill egiti­
mately, used, creep into the cabl e strands and corrode them 
and ,veaken the combination. Lastly, the soldered joint is very 
expensive in larger sizes and requires several hours of time of 
hoth man and helper, a large amount of solder and tape and 
wa stes a considerable length of cable, which is very expensive 
in the larger sizes. The new joint wastes no cable and in­
volves no other expense than its own cost and the time of put­
ting it on, which can be done in less than ten minutes. 
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PAPERS AT THE UTICA CONVENTION 

POWER PRODUCTION AND DISTRIBUTION ON THE METRO­
POLITAN STREET RAILWAY SYSTEM 

BY l\I. G. STARRETT 
.JI/ /

1 ~....-• 

Chief E n g in eer New York City Railway Compan y 

In o rder to under stand the cond ition s governing th e economic 
production and di stribution o f power on the system in question , 
one mu st be reason abl v familiar with the phys ical characteri stics 
of the a rea se r ved and -it s density o f population . A brie f descrip-
tion of thi s system may, there for e, not be amiss. . 

Th e i\Ietropolitan system embraces all the street surface rail­
way lines in the boroug hs of i\Ianhattan and th e Bronx. It s lines 
in the Bronx abo extend wide lv into the adjoining count y of 
\ Vestch ester , it s n orthern termini, in th e villages of Tarrytown, 
\\l h ite Plain s and Mamaroneck being distan t about 33 miles from 
th e south ern ext re111i t1 o f th e ~,·stem a t th e Battel'I'. \\'ithin these 
limits, \\'ith about 500 ·miles of track, it sen es a r e;ident population 
of n ea rly two and one-h a lf millions, of which all but about four 
lrnndrci thousand ar e son th of the Harlem River. 

The system is separated into two general divi sions by the Har­
lem Riyer ; th e line s no rth of the river being operated independ­
ently o f those in the bo rough of i\Ianhatta1i, although supplied with 
power from power sta ti on s common to both diYi sion s. 

Th ese two di 1·ision s differ radicallv in their phys ical cha racter is­
tics. T h e system in l\Ianh attan is e;sentially and completely urban 
with den se traffic on every line. Th e main lines extend north and 
south over nea rly th e whole length o f l\Ianhattan I sland , and by 
far th e greater pa rt o f the traffic is done over th ese longitudinal 
lines. Crosstown lin es, 2 mil es or less in length, occu r at interval s 
o f about ten blocks. 

In th e te rrito r v no rth o f th e Harlem River different condition s 
prevail. T h e li1; es do not fo llow a generally north and south di­
rection, but spread out, fa nwi sc, fr om th eir points of junction with 
the Manhattan lines, and nm through suburban t erritory with 
rather light traffic. 

This syst em is suppli ed with electric po wer generated at two main 
power sta tions and di stributed through eleven sub-station s over 
nearly 500 mil es of track. The power station s are situated at 
Ninetv-Sixth Street and East Riv er, and at 218th Street and Har­
lem Ri ver, and a re, appr9ximately 7 miles apart. Th e Ninety­
Sixth Street power station was plann ed in 1897, to furni sh power 
for the entir e Metropolitan system as it then existed. The 218th 
Street power station was planned two year s later by the Third 
Avenu e R a ilw ay Company to feed it s lines on l\Ianhattan and th e 
allied lines in th e borough of the Bronx. 

Th e elect ric dist ribution o f th e combin"d i\Ietropolitan street 
r ai lway syst em is di stinct ive as being the largest polyphase alter­
nating-current di stribution fo r surface railways yet put in ope ra tion. 
Jt is also notabl e 011 account o f the large amount o f energy di strib­
u ted per square mile of the t errito r_l' se r\'\::d clu e to th e h ea1·y t raffic 
and th e la rge number o f lin es in any g iv en area , especially in th e 
borough of i\Ianh attan . 

\ Vhen th e plan s fo r th e Ninety-Sixth Street power station w ere 
un der discuss ion, the high -voltage alt ernatin g-cu rrent sys tem of 
di ~tributing power was not so well known in it s ap plicat ion to str•cet 
r a ilw ay work as to- cl ay, and th e quest ion 01 high ten sion dlternat­
ing-curr en t ,-s. low tension dir ect -current distribution was. in gen­
era l, an open one. 

Two plans o f distribution oYC r the l\Jetropolitan Str eet R a ilway 
Company's terr itory we re considered. One o f th ese wa s by th e 
d ir ect-current plan from tw o direct -cu rre nt power s tations; th e 
other was by th e alt ernating-curren t plan of di stribution through 
sub-s ta tions, a5 aft er\\'ards adopted and now in o peration. 

\V ithout going into the plans in detail, it may be said that th e 
preliminary estimate fo r two direct-current plants, including the 
rea l estate an<l feeder sys tem necessar y to deliv er the current at 
the conducto r r a il s was r,650,000 high er th a n fo r one a lternating­
cnrrent pla nt with s ix sub-s tation s and a ll feeder s for a capacity 
o f 26,000 kw. T h e feeder s fo r supplying th e t erritory from the 
two direct -current plant s w ere es timated to cos t $835,000 mo re th an 
the sub-station s and the high and low t en sion feeder s for the po ly­
pha se dis tribution. 

The ter ritory ser vcd by th e N inety-S ixth Street power station , 
and coyercd by the est imate, it is about JO miles long and ave rages 
about 2 m ile~ w iclc, or the width of Manhattan I sland. 

The for ego ing rigu r es arc sufficient tn show the reasons, fr o m a 
t1 11ancia l standpuinl, tha t led th e co111p;u1y tn a dopt alternating ­
curr ent tran smi ss ion from one power ho use, di stri buted through 
~11h-:, tatio11 ~, rather than dired-cn rrent , di stributed from twn o r 

more po wer hou ses. The sa me con sider at ion s influenced the Third 
A1"e m1 e R a il road Company towards the adoption of plans for the 
Kingsbridge power station , which is o f th e sam e general type as 
the Nin et y- Six th Street power st ation. 

The apparatu s at th ese power station s, and at th e va rious sub­
stations operated in connection with th em, h as been described in 
length in the t echnical papers. We will, however , refer to it 
briefly. 

A t th e N inety- Sixth Str eet power station th e cu rr ent is generated 
liy 3500 kw General Electric generator s, e leven of which are in ­
stall ed an<l in use. 

Th ese ge nerators give a three-phase current at 6100 vults tn 
(qoo volts, 25 cycles. This is conducted by underground cables to 
~~ \·en sub-station s wh ich are of th e fo llowing capac ities : 

Present Capacity U ltimate Capacity 
L ocat ion Kw Rotaries K w Rotaries 

14Gth Street and L enox _-\ven ue................ 6 990 
12Gth Str eet and Amsterdam Avenu e .......... 4 1,000 

96th Street an d First Avenue ................. 3 990 
6.3th Str eet and Second Avenue .. ... ......... 3 1,000 1,000 
50th Street and Sixth "-\venu e ................ s 990 4 990 
2;,th Street, between L en ox and Third Av es. [190 s 990 

Ko. 15 Front Street .......................... .. 3 990 4 990 

At th e sub-s ta tions static tran sformers reduce to a proper volt­
age to suppl y rotary conve rter s giv ing 550 volt s on their direct­
current commutato rs. Sto rage batteries are a lso insta lled at the 
sub-s ta tions. Th e di rect current is taken by undergrou nd feeder s 
and supplied to th e conductor rail s o f the condu it system. 

At th e Kings bridge power stat ion eight 3500 kw W estinghouse 
generators ar c installed. T h ese gen erators give also a three-phase 
current a t 6100 vo lt s to 6 100 volt s at 25 cycles. P art of this cur­
rent is conducted through submarine cables beneath the Harlem 
Rive r and by underground cables to a sub-stat ion at \ \lest Farm s, 
another in the cit y o f Mt. V ernon a nd a nother in th e city of 
Yonkers. The sub-station s ar e of the fo llowing capacities: 

Present Capacity U ltimate Capacity 
Station Kw Rotaries K w R otaries 

\\'est Farm s 3 1,000 4 1,000 
Mount V ernon ................................ 3 500 4 500 
Yonk ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 500 4 500 

This power sta tion can also furnish current to the sub-station s 
located a t q 6th Street and L enox A venu e, and at 129th Street and 
A msterdam AYC1111e; interch anging thi s load with the Ninety-Six th 
S treet power station as th e exigencies of the se r vice m ay require. 
\Vestinghouse static transformers and rotar y converter s a re used 
a t the sub-station s taking current fro m the Kingsbriclge power 
station. Storage batteries a rc not in stalled in connection with 
the sub~stations at \Vest Farm s, l\ It . Vernon or Yonker s, as in the 
case of the other sub-station s m entioned. 

In g-e nera l the a r rangement of switchboar d and switches fo r 
cont roll ing th e current genera ted at these rower h ouses, and it s 
di stribution to the various sub-s ta tion s, is the same for both pow er 
stations. In both power station s all s ,vitches a re m anipulated from 
one central point wh er e a re located the cont ro ll er boards fo r th e 
generato r circuit s and for t he fee der circuit s. The feede r , are 
grouped on different bu s-ba r sections, so th at as far as possible 
ieecl e r s supplying any g iv en sub-station ar e div ided among th e 
va rious bus-ba r sub-section s. in o rder that if any gi\'en bu s-bar 
sectiun is cut out o f senice th ere will still be plenty o f feeders in 
~en ·ice leading to each sub-station . As far as poss ible th e feeder s 
,upplyi ng any giYen sub-station a rc run by separate u ndergr o und 
rou tes to avo id fai lure o f current supply to a sub-station in case 
of loca l conduit trouble wh ich might cut off al l the fee ders 111 one 
condll it. 

To condu ct the 6600 vo lt current from th e p011·e r hnuse to the 
:,ub-5tations a uni form size of thr ee-conductor lead-covered cah1e 
is employed through out . T hi, high-tens ion, lead-covered cable 
h as three stranded conductor s, each equivalent t o No. 0000 B. & S. 
gage wire, with in sulatio n 7-.P in. thick . T he fir st or der of the 
company was pa rtl y fo r rubber insulated , and partly for paper in su­
lated cable. T he thickness of insulat ion wa s 7-32 in. in both cases. 
Th e result s with paper in su la tion having liecn most sa ti sfacton ·, 
a ll subsequent o rders pl aced for high -t ension ca lilc h a,·e specili~cl 
paper in sulation . 

It was o rig ina lly intended tn n111 th e rntary cn111·erte r s at the sub ­
station s with compo11n d-wound fie lds, so as to r a ise the voltage au ­
tom atica lly, a~ would a railway genera tnr, as the load r ises, and 
the rcliy compl' nsat e f()r the clir ect-rn rrent li ne loss. This plan 
wno lcl have necess it a ted th e co111pl icati011 ()f safety devices to p re­
n·nt the rotary cnnyertcrs from running a way in case curren t was 
cu t qff t hr. a lll'rnat i11g-c11 rr ent end, ;u1d th e cl ir ed-cu rrent supply 
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was continued to them. As a temporary expedient, the rotary 
converters were started with simply the shunt winding in use, and 
it was finally decided to do away with the complication of safety 
device and to operate all the rotary converters on the system as 
plain shunt machines. The line loss on the direct-current feeders 
is low enough so that this is done without having an undue varia­
tion in voltage on the conductor rails, and the results have been 
perfectly satisfactory. 

In connection with each sub-station is a storage battery with 
a capacity of about 25 per cent of that of the rotary converter part 
of the plant. In charging these batteries a shunt-wound booster 
is used, which raises the voltage of the sub-station bus-bars a maxi­
mum of 120 volts. In discharging the batteries float on 
the line, di scharging more or less according to requi re­
ments. Whether charging or di scharging the momentary fluc­
tuations are smoothed out by the action of the battery. In addi­
tion to t aking up fluctuati ons the battery is useful to tide over 
emergencies, if there should be an interruption of the current sup­
ply from the power house. 

The question of effici ency of a polyphase distribution of this kind 
is one that has been the source of much speculation and argument. 
On our system we have. been able in every-day practice to come 
very near the rated effici ency of the apparatu s, as shown by full load 
acceptance t ests. The system being so large, it was poss ible to 
install large and efficient rotary converters (900 kw being the stand­
ard size adopted) , and at the same time to have rotary-converter 
units in sufficient number at each sub-station, so that the number 
in use could be accurately adjusted to the load, and all could be 
kept with a full, and hence economica l, load upon them. The 
batter ies also aid in keeping an economical steady load on the 
rotary converters and transformers. Vv e have recording watt­
meters in all the 6600 Yolt three-phase feeders, leaving the power 
hou se, and in all the <lirect-cnrrent bus-bars at the sub-station s. 
The. difference between the readings of these wattmeters for any 
given period, of course, should give the effic iency of that part of 
the distribution which includes the high-tension feeders. static trans­
formers and rotary converters, but excludes the storage batteries, 
the batteries being connected to the feeders ou tside the wattmeters. 
This efficiency is found from records to be 90 per cent to 91 per 
cent. T he loss in the high-tension feeders varies from 3 per cent 
to 7 per cent on different lines at various hours of the day. 

It will he noted that the electrical apparatu s used in connection 
with the Ninety- Sixth Stree t power station and its sub-stat ions 
is of the General Electric Company's type and manu facture , while 
that pertaining to the Kingsbridge power station and its sub-sta­
tions is of the ,v estinghouse E lec tric & Manu facturing Company's 
type and manufacture; this affords us an opportunity for compar­
ing the performance of the two makes of apparatus, which should 
give us some instructive and valuable data. 

The electric generators at the Ninty- Sixth Street station arc 
driven by vertical cross-compound condensing engines, built by the 
E. P. A llis Company, directly connected to the generators. Sur­
face condensers are used fo r each engine, and all stat ion aux iliaries 
are steam driven. 

Steam is furni shed to the engines by eighty Babcock & ,vilcox 
boilers, arranged in batteries on the fi r st , second and third floor s 
of the boiler house : each battery is rated at 500 hp nominal. 

The coal used in thi s station is t aken from boats by steam shovel 
and automatic convevors to coal bunkers in the roof of the boiler 
house having a capa(ity of 9000 tons. T he coal descends by grav­
ity to the automatic stokers with ,vhich all the boilers are equipped. 

The output of thi s power station has been, in time of heaviest 
load, which occurs about Christmas, as high as 575,000 kw-hour 
per day. The output during the maximum hour of the day has 
frequently gone as high as 36,000 kw, or nearly the rated load for 
the eleven generating units. The load factor of this power sta­
tion varies from 6o per cent to 66 per cent. 

The coal consumption at this power station is about 2.8 lbs. per 
kw-hour. The coal consumption for the maximum output above 
mentioned would, therefore, be 718 tons per day. The total out­
put of this power station for the year ending Dec. 31 last, amounted 
to over 149,000,000 kw-hours. 

The engines, boilers and piping in this station, as well as the 
electrical apparatus :i.re so arranged that the station can be operated 
as th1 ee independent stations if desired. It has not been found 
necessary to make this sub-division, however, and the station ha:,; 
thus far been operated as one unit. 

In the last four years of operation there have been but two inter­
ruptions to the steady delivery of electric current from the Ninety­
Sixth Street power station, and in both these instances the trouble 
was due to causes outside of the power station itself. 

The Kingsbridge power station is at present supplying current 
to the two northern sub-stations on Manhattan Island and to the 
sub-stations at West Farms, Mt. Vernon and Yonkers. This sta­
t ion has only recently been completed, the first unit having been 

put in operation about one year ago. In its arrangement this sta­
tion follows the same general plan of the Ninety-Sixth Street 
station. As before noted, the electric units are of the same size 
c'.nd general type. The generating units are driven by vertical 
cross-compound condensing engines, built by the Westinghouse 
Machine Company, directly connected to Westinghouse generators. 
The steam is supplied by Babcock & Wilcox boilers, arranged on 
the first and second floors of the boiler house and set in batteries 
of rooo hp each. The coal bunkers are built above the boilers, 
coal being delivered to them by mechanical conveyors and fed from 
the bunkers by gravity to automatic stokers with ~ hich the boilers 
are equipped. The condensing plant of this station is of the type 
known as the "central jet condensing," and is arranged in duplicate, 
as are a ll of the station auxiliaries. All auxiliaries are steam 
driven. 

The following t able shows the space required in boiler room and 
in engine room per kw of capacity: 

Ninety-Sixth Street 
Boiler room .. ·...... . ....... ... ............... .56 sq. ft. 
Engin e room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .68 sq. ft . 

Kings bridge 
.58 sq. ft. 
.58 sq. ft . 

T otals .. .. .. .. .. .. ... .. . . .. .. .. .. . .. .. . . 1.20 sq. ft. 1.16 sq. ft . 

ln th ese power stations the arrangement of apparatus is such 
that they are practically several power stations under one roof. 
The sub-division holds from boiler room to switchboard. 

T he coal used at these power stat ions is, depending on the market, 
sometimes anth rac ite, bu.ckwheat size, approximately 12,000 B. T. 
Us. per pound. and sometimes semi-bituminous, having a heating 
value of q,500 B. T. U s. The average amount of water evapor­
ated r er pound of coal for the twenty-fou r hours, as measured by 
water meters, is 8½ lbs. The water required per kw-hour at the 
switchboard is abont 23 lbs., including all the auxilia ries. 

The cost of coal is 67 per cent. T he cost of repairs to power 
plant is 7.6 per cent, and the cost of labor is 19 per cent of the 
total operating and maintenance cost of these power stations, while 
the yearly cost of repairs is about r.61 per cent of the first cost 
of the power plant. 

The effici ency of the engines and generators taken as a unit, that 
is, the ratio between the indicated mechanical hp and the electrical 
hp at the switchboard averages about 90 per cent. The line loss 
between the generator switchboard and the sub-station switchboard 
is 5 per cent. The conversion loss in the sub-station is, approxi­
mately 6 per cent , while the loss on the low tension feeders aver­
ages approximately 5 per cent; giving an efficiency for the whole 
generating and distributing system of 76 per cent. 

----+-♦-+----

A METHOD OF HANDLING INTERURBAN EXPRESS MATTER 

\ BY GEORGE DUNFORD 
\ Genteral Expre;s Agent, Utica & Mohawk Valley R ailway 

The Utica & Mohawk Valley Electric Express is operated on the 
same plan as the old line express companies, having offices and 
express wagon service at the following named cities and villages : 
Rome, Or iskany, Whitesboro, N. Y. Mills, Yorkville, Utica, Frank­
fort, Ilion, Mohawk, H erkimer, Little Fall s, New Hartford and 
Clinton, There are employed in the express service thirty-three 
men, sixteen wagons and three cars ( two 40-ft. cars and one 24-ft. 
body) . 

T he earnings fo r twelve months ending June 30, 1904, were as 
follows: 
Gross receipts .. ... . .. ............... .. .... . .. . .... .. ................ . 
Operating expenses .. ............................................... . 

N et income from operation ................................... . 
Deductions for power and interest on investment. ................. . 

Net income .................................... .......... . .... . 

Total tonnage, 17,208,715 lbs. 
Average rate per 100 lbs., 21.03 cents. 
Gross earnin gs per car-mile, 41 cents. 
Dollars per car-hour, $4.27. 

$36,187.96 
22,177.24 

$14,010.72 
4,557.91 

$9,452.81 

Our loss and damage account for the year ending June 30, 1904, 
with all claims paid, was $17.34. 

The territory through which our lines are operated is served 
by the old line companies over the New York Central Hudson 
River Railroad, West Shore Railroad, New York, Ontario and 
Vv estern Railroad, Delaware, Lackawanna & Western Railroad, and 
in addition the Erie Canal. During seven months of the year 
steam packets are operated upon the Erie Canal and picked up by 
wagon, haul by boat, and deliver at destination by wagon the same 
class of express matter that is handled by the electric express at 
the flat rate of 5 cents per 100 lbs. 
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EXPRESS REOEIPT EXPRESS ORDER. 

Utica and Mohawk Valley Electric Express, Utica and Mohawk Valley Electric Express, 
____________ ____.90 

190 

Received from ---------- - --------------'­
e,. T H E UTICA AND MOHAWK VALLEY ELECTRIC EXPRESS, tho property desc ribed ~olow, la ·appa~ent 
rood order, except as aoted {conlenls and condition of coatoats of package~ uaknowa), ma rked r.oas1gn~d•and deshaed 
u'1ndlca1ed bolow, which said Company agrees to carry to tho said dostiaalion, if on its road, othorw11e to dellvor to 

1ign~~;d ~~t'fn~&~Mi~~~';'J ~efo~\~~h!~;i~1!~fn~~:~i~~~ ;;t~o:0J,0i:~:~ii~:rJ111~:c::r~~t~n~~;:~~~:; 
oa tbo roule to i.atd destiaalioa . 

uother carrier on tbo roule to said destination. __ _ 
Subject to conditions endorsed on the back of this Order. 

8ubJeot to condltlana, e nd~rmed on the h a.ck of tbl~ Receip t. 

■an,, O.neltn•" ind Dettlnatlon. 

Stub of 

Way•Bilt No. 

lJate 

Froni 

To 

FORM E ~UII, l-lt:1•'04-101( SbNtt. 

Office ... ____ _ 

Office fr~m 

=~-

F ORM E --611-7- 12•04-25B. 

' DR. 

Date 
of Pro. No 

W.B. 

CR. 

DAT E W.-B. 
No. 

DESCRIPTION OF ARTICLES 
WEIGH T 

5uiiJecl lo corracllon ~ ark1,Con1gn e111ndOettln 1tlon. 1 DESCRIPTION OF ARTICLES 

_ _______ .J ____ _ 

~ .-..................... . 

WEIGHT 
Subject to Corncllon. 

····~··········· ......... . 

···········•····· .............. . 

. .. 

---------- ------ ··· .. Agent. C.onsig~or. 

FORM E-500-0RIGI°NAL AND CARBON 

:~i!~!~::~~1lt~~~:T~k~~~°:.E~ LOCAL EXPRESS WAY-BILL lw.B.No~-1 ~:1~;~1.~:E~t°:1~:~:~~::S The Utica and Mohawk Valley Electric Express 190_ 
~}~f !;;:~z~= ~i~t1~:i~~~£1~ ea, __ A. n. __ P. n. 

i~~~~?~iCh~~:i~~<:Ulg with No, 1 FROM TO Coad. 

SHIPPER MARKS-CONSIGNEE AND DESTINATION ARTICLE WEIGHT RATf; EXPRESS 
ADVANCE 
CHARGES 

PREPAID COLLECT 

190 

FORM E-501 

_ ____ 190 Receiiedin goodorderrrom the UiIGA ANO MOHAWK VA~hKY KhKGiRIG KXPRK88,Per _____ _ 
The following articles set opposite our respective names : 

w. 8. DESTINATION Advance· Total Time 

Ne. 
Dale CONSIG NEE or Articles Charres , 

Charin To Collect 
frepald of SIGNATU~E Of CONSIGNE~ 

.Street and Num ber Delivery 

1 · 1 -- - -- - ---

2 2 

. 3 3 --- -- - -- -
FORM E·508 

UTICA AND MOHAWK VA LLEY ELECTRIC EXPRESS. 
Cash R e ceipts. 

.. S tatton 

W.•B . Express Advance Prepaid 
Miscellan-

No. F ROM CONSIGNEE Charges Charges Express 
'eous TOTAL 

Collectible Collectible Forwa rded 

,, . 
FORM E-511-RECEIPTS 

UTICA AND MOHAWK VALLEY ELECTRIC EXPRESS. 
Disbursement~. 

.,Station ..... 

TO CONSIGNOR Advance Miscellan· Remittances TOTAL Charges eous 

FORM E·611-DISBURSEMENTS 
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T he fo llowing fo rm s and m ethods a re nsed in th e transaction 
of busin ess : 

Form E.500 is made up in a book of roo leaves in dnplicate. It 
it dis tributed among the shippers and nsed as the ir r ece ipt. The 
<lriyer or agent r ece iving the shipment, ch ecks each item on th e 

t e r destined for that s tation to the agent or driyer who s igns for 
th em on Form E-510. Thi s is in dnplicate, and is the m essenge r 's 
r eceipt for way-bill s a nd goods deli\' ered. When the agent re­
ceive~ the express m a tter he a lso check s th e way-bill on r ece i\·ing 
same. This makes a complete check of all express fro m shipp6r 

Utica and Mohawk Valley Utica and Mohawk Valley Utica and Mohawk Valley 
ELECTRIC EXPR ESS. ELECTRIC EXPRESS. ELECTRIC EXPRESS. 

THE UTICA AND MOHAWK VALIEY 

Electric Express Company. COPY OF DEPOSIT MEMORANDUM 
TO BE K EP T AT STATION 

OEPO SI T MEMORANOUM TO GO TO 
CASHIER WITH CASH. ...... DO NOT OETACH THIS RECEIPT FROM 

OEPOSIT MEMORANOUM Pnrthaslng Dtpartmeot. 
No Station No Sta tion 

J9f) 
Hx,,n-,, rc1111tt;r ncc fo r. . .190 g 

(...,~h :-\nl 1., Ubb1er, Milin office, Y . 1:1 C. A 8 a lldlu,r, Ut1CA. > 
Express remittance for .. 190 This Receipt will be returned by Cashier, Pl«ue requat your Company al 

to call al iiri::: , ..... · ::::=;;::J : i :li~;E:= Penu ie~ ::·::::J. ·:::·:::::::J:·· 
Ag,•1Jt". 

S tation 
B,71s ..... 1 •• 

Signed __ 

AddrtJ/8 __ 

DutinalWn 
A,&-eol ■ WJll lo■truct H e r l!!O D lf0ood11 ■ball be Parcbo•l'd 

oo Acoouot or Sent Forw,u·d O. O. fl. 

I h,:rehy arlmowkdge reai'pt 

of abor•e ordi!!r,--~--

Ti"mr ___ _ 

Check ----····························· z 

Tot.ii, 

Re1n it tan ce MUST Le mA.d e AA directt•rl 

i· 
J: 

~ 
w 

-~ 

"' 
~ : 

Check 

······· ···· ··················1······· 

Agent. 

No ... 

EXPRESS REMITTANCE 
FOR 

A.mount$ 

190 .. 

Agents MUST fill up the above blank 
ready for Cashier's Receipt and when re­
turned it muet be kerit on file for uee .of 
Auditor. 

Received _____ ................ ·--····· 190 .... _ 

Cashier. 

FORM E -519 FORM E-506 

190 

M 

No. __ Street, 

Dear Sir: 
'P(ease snip all our Express Goods by the Electric 

Express Compan;. 
Yours truly. 

FURJ\l 24'.I 

1cceip ts from the original mark s on shipments, 
signing hi .~ nam e fo r ,am e. He abo detach es th e 
~tub or duplicate which accompa nied the shipment 
tu the office ancl delivers it t o the warehon seman. 
\\'ho weigh s the shipm t'nt, enters the \\'eight and 
ch ecks sam e and the stub i5 th en deliye recl to th e 
way-bill cle rk. The \\·ay-bill clerk on r eceiYing the 
~tulJ enter, the shipment , \Yeighl and charges. col­
lect or prepay, whiche \·e r it m :1y he, o r Form E-501 
n r E -502, which a re in du plicate, ancl which differ 
nnly as regards length. (Form E-502 is not shown. ) 

Form E-501 i~ what i, kn o\\' n as a "Quartcr -
1\ill." and is u,e<l for small ,tatinn,. Form E-502 
is called th e '' H a lf-B il l. ' ' ,m d is u,ed fo r the larger 
stations. \Vh en the e xprC's s matter ha, been re­
cei\·ed and way-bill, arc made out for same ancl it 
is time to begin loading the car~, th e way-bill clerk 
totab th e weight 

·-c0·-~ 
tica & Mohawk Valley f 

ELECTRIC EXPRESS. I 
hen FILLED forward .~ 

H 
n;; 

~f .. 
! 
r 

Meascnger wHl remove th l1 Coupon whea 
mpty can has beea delivered. 

-------------------------VOID IF DETACHED. 
::r 

oo.d for transportation of one can milk :g 
with a maximum capacity of te'l gallons. ~ 

~ 
rom ~~ ~~ 0 ·· ·········, r; . c{@ ·,.,i.i __ ) ........... n 

(Dc , 1ination.) · : 

Thls Check will be detached from secoad Cou. ~ 
by Messenger aad forwarded to General; 

xpress Ageat with Form 510 daily. i 
OEO. DUNFORD, 

~ 12 2 0 2 Gen'L Exp. Agt. 

FOR:.\I 5~0 

ancl charges on 
way-bill and en­
ters same on office 
registe r. T h e 
\\'ay-bill s are t h en 
dcli\'ered to th e 
m essenge r w h o 
signs for sam e. 
\ Vh en the m es­
senge r h as re­
cei,·e cl the \\.a)·­
hills, the m otor -

Ut ica .and Mohawk Valley Electric Express. 

RECEIPT FOR ,vAV BILLS AND EXPH.IJ;SS, 

190 

FORi\I E-510 

No . ............... . 

Utica and Mohawk Valley 
Electric Express. 

$ . for Collection. 

$ ... Charges for Return o/ MoneJ'· 
$ . . . Total amount to be returntd. -------

From . 

On 

C~O~:JO~ 
Bill to be Collected on delivery of goods. 

Goods billed to ......... . 
IJrRetunl proceeds fa this Eavelope-1 CAREFULLY SEAL&n, w itbont do-

l~i brir :~:.t;~~e:~~~v:~~ t':e'::lorr:8a~a0~~e,,,eo;:,s ,:c:~~rent,.:~ 
money you rece,,,e. and 1:1s fer e.s practicable SEND Tffl! SAM.e AS 
Hl!Cl!IYfD. and follow the special instructions of the shippers, if any 
are ~vea on the hills or on the packages. If goods are refnsed, or tf tho 

ho~e!~~:~~{:~~d~~ht~:~:: a
6
:r~fe~n!;"4~~{ffu8J~!: f1a~ 

tlODR.ATE - FOR RETURN OF PAID C. 0, D.'S., 10 CENTS FOR 
AMOUNTS UNDER $50.00; 26 CENTS FOR AMOUNTS OVER 
$60.00, MAI<E REGULAR W.-B. FOR THE RETURN C. 0. 0. 
CHARGES, SHOWING CHARGES FOR RETURN COLLECT OR 
PREPAID ,\S THE CASE MAY BE. 

NOTICE TO AGENTS, 

R u1!l~:~ 8
tn~t~;1'!f~

0~~:~~f:~t 01: ])~F:r~<1 to~e ~~~:,.;: 
strict accvontability for compliance therewith. 

REMAllKS . 

Counted and s·ealed by 

F'ORM E-525 

man a ncl \\'areh ouseman call uff the shipment s as they a re loaded 
i11 the car , the messenger m aking a ch eck mark on the way-bill 
opposite each item. 

T h e ca r being loaded procec<ls on it s ronte and upon arri\·al at 
the fi rst s tation the messenger deli\'ers way-bi ll s and express nnt-

to office at destination. Afte r checking np is complete, the agent 
c-nters t.:ach con signment . o n dri\'c r 's sheet , Form E-508, which is 
a receipt from con signee and is filed in th e office for further ref­
erence. 

\Vhen the agent h rt~ deli\'e r ccl the shipments and collected the 
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charges fnr the day's bu siness, h e compares th e driver's sh eet with 
way-bill s and if correct enters it on cash book. Form E-5II en­
abl es the au ditor to make a complete ch eck of the office at any 
time he rnav dc!'i rc to do so. 

The cash· book h a\'ing been written up and balanced the agent 
makes a report to the cashier of ra ilway, u sing form E-506 in 
making remittance. 

Forms E-50-+ and E-.505 ( not r eproduced) are a received and 
forwarded abstract of way-bill and are made out by agent at each 
sta tion four ti mes each m onth. It is forwarded with all way-bi1ls 
to auditing department. This enables th e aud itor to check one 
station ag,1inst another. 

F o rm E -516 (which is also not reproduced), is a correction in 
dupiicatc med in case of an error in billing. If way-bill clerk 
should O\·ercharge or undercharge for sh ipment, th e agent at des­
ti nation fills out this form and sends it to the general agent fo r 
apprO\·al. An inyc~tigation is made and if found correct the gen­
eral agent sign s an d returns copy, r etaining th e original. The 
amotrnt is cred ited or debited to him at th e encl of the month 011 
monthly balance ~h eet. 

For:11 E-519 is used in the purch asing department. Our agents 
ca ll on the different merchant s each morning to ascertain if any­
thing is n eeded from any town on our line. This o rder is for­
\\'arded on the first pa ssenge r ca r after order has been recei ved 
and is deliwred on arriYal at destination. For instance a m erchant 
a t Little Falls, wishing to purchase an article in Utica. 22 m1!es 
from Utica. giyes ou r agent at Little Falls an order in th e morn ­
ing and h e can receiye the goods between one and two o'clock the 
same afternoon. 

Fo:·111 E-525 is an en\'clope accompanying C. 0. D. shipments 
and is userl for the return of the moneY. 

F orm 520 is a milk ticket, sold to sl;ippers and at tached to t1 1e 
can. \Vh cn th e messenger rece i\'eS this shipment he detaches the 
coupon, which is deli\'ered to the a uditor. th e balance of th e cag 
rema ining on the can return s ~a me, fre e of charge, to shipper, wh en 
empty. 

Form 2-(9 is used as a soliciting -:ard and is distributed to m er­
chants by our agent s. 

Form E-509 (not reproduced) is th e monthly balance sh eet. It 
is made out by the local agent at each station and sent to the gen­
er a l agent. who checks each period of abstract to ascerta in if the 
accounts of hi s office are corr ect. 

---+♦-+----

REPORT ON HlGH VOLTAGE TRANSMISSION LINES 

DY S. D. STORER, I-I. 0. ROCKWELL AN D R. E. D ,\ NFORTH 
Comm ittee 

'fhc committee appointed to investiga te the dangers incident to 
high voltage power tran smission lines, h aye the honor to report 
tc• you the fo llo\\·i ng: 

The committee, in th eir invest igation s, h ave assumed th at the 
principal objects to be attained were· the determination of the con­
ditions under which high \'Oltage power transmission lines become 
dangerou s to th e general · public , and also to determine, if 
possible, the proper mea,ures to be t aken for the pren:'ntion of such 
danger s. \Vith thi s encl in \'iew. and by the courtesy of i\ Ir. C. 
L,_,omis Allen, grneral manager , ,ind Mr. \ \ '. J. Har\'ie, E. E., of 
the l 'tica & Mohawk Valle~' R a ilway Company, of Utica, N. Y., 
a short tran .,mis~ion line wa s erected and a rrangements made to 
com·cn iently subject the conducto rs to the wor st pos sible concli ­
tion~ that might a r i~e in the operation of any high ,·oltagc line. 

Thi s cxperin1cn tal line wa s built on the ra ilway compa;y·s prop­
erty adjacent to the ir Frankfort sub-station, which is suppli ed with 
20,000 \'Olt, three-pha se , 60-cycle, alternating-current power gen­
erated at the Trenton Fall s water power plant o f the Utica Gas & 
Electr ic Company. Poles No. I, 3 and 6 are cedar : poles No. 2 
and 5 are chestnut, and pole No. -+ is of iron, being a standa rd 
4 inch , 5 inch, 6 inch tubular type, 28 ft. long. The wooden poles. 
a r c- ,15 it. in leng th and set to a clepth of 7 ft. P oles No. 2 and 4 
,!n: ~e t in concrete ancl th e others set in earth in the usual wa v. 

For con ,·rni encc th e poles arc numbered beginning with th ~ one 
adjacent tn the sub-stat ion. 

J\ ,louhlc set nf cro,s-a rm s a re prcll·ided, th e upper one ca rr ying 
f"u r conductors and the bo ttom nne two, a rranged so that the 
wires on each s ide nf th e pole form an im·ertccl triangle apprnx i­
n•a tcly 24 ins. 011 a side. The wires on one side o f the pol es were 
copper and those on the opposite sid e aluminum, all being mounted 
on LC1ckt' No. 100, chocol ate colored in su lato rs. TC'sts wer e ma ,lc, 
li<J\\'e\· n , fl11 ly nn the a lu minum conducto rs. Th e upper cross-a rm 
was 7 ft. 5 in s. long-, ;lllcl th e lowe r nnc 5 ft. -1- in s. long, l1C1!h 
1,eing -(}~ in ~. hy -I in s. Th ese cro s~ -a rms arc ~ct in gains and fa st ­
('ll<'d on wi lh a s in g-11' 110]( pass ing thrnngh th e pole and snpported 

by a on e-p iece gal\'ani zcd iron brace which is lag-screwed to the 
pole and bolted to a small angle iron at tached to the arm. 

The above is th e standard type of con struction used by the U tica 
& Moh awk Valley R ailw ay Company. 

The cross-arms on the iron po le were h eld in place by a col lar 
and bolt s, 110 braces being used. 

In order to obtain the n ecessary high voltage current without 
causing trouble to the m a in transmi ss ion system, two 330 k w oil 
insulated, self-cooling tran sfo rmers were su pplied and connected 
so as to receive cu rren t at 360 \'Olt,, raising it to 20,000 volt s for 
use on the experimental line. The t ransformers are V connected 
so as to tran sfo rm from three-phase to thr ee-ph ase , giving regular 
working conditions. The swi tching of the cu rr ent was all clon e 
in tl'ie low \'oltagc si de of the tran sformers in which there wa~ 
also connected three alternat ing-current ammeters suppli ed by t he 
\Vestinghousc E lect ri c & i\Ianufacturing Compa ny for use during 
th e t ests. One meter was connectecl in each ph ase. T he volt ­
mete rs used were of the \\'eston portable, alte rna ting-current type 
and a \Vestinghouse static grou nd detector reading from o to 3000 
yoJts, all of 1Yhich h ad bern recently ca librated. One of th e \Veston 
meters had a double scale for eith er 150 or 300 \'olts ancl th e other 
one a doub le sca le fur 300 o r 600 volts. 

111 order to approximate th e condition~ \\'hich might be met IJy 
a person leaning agai nst a pole and r eceiving a shock, due to 
poss ible leakage through th e po le or over its surface, an aluminum 
cable \\' as wrapped around pole s No. 2 and ?\o. 3 about 6 ft. from 
th e ground, three turns being taken around each pole and a con­
nect ion to th e center of the pole being macic by a la rge spike 
driYen into the pole and arou nd which th e ends of the alumnium 
,abl e were fastened. T h e difference of potential between thi s 
aluminum band arou nd the pole and the ground would represent 
the max imum shock o r voltage obtainable by any person leaning 
aga inst the pole or coming in contact with it. 

\ \T ith the line in normal opera ting condition, either wet o r dry , 
it \\'as impossible to fi nd any difference of potentia l between these 
points a~ determined eith er by \'oltmeter or by personal contact; 
11 or cou ld any be found wh en different wires were laid on cros s­
an~1s on -ad jacent poles until they were tied to the iron braces. 

\Vith one conducto r remoyed from the insulator and lying on 
top of th e cross-a rm, as well as being connected to the iron brace, 
no leakage wa s obtai nable with the pole dry; with the pole wet 
~, ft er a twelve h our' s h a rd r ain, the vVes ton \'Oltmeter sh owed a 
difference of potenti al of 90 yolts. The shock obtained by per ­
sonal con tact was somewhat in excess of thi s amount owing to the 
high er resi stance of the human body th an that of th e voltmeter. 
The closing of the vol tmeter circuit between the aluminum band 
wire and the ground would materi all y reduce the shock. 

In orcl er to obta in se\'e re conditions one of the oth er conducto rs 
\\'as remoycd from it s in sul ator on pol e No. 3, la id on th e cross-arm 
and connected to th e iron brace exactly in th e same manner as 
on pole N o. 2. This a rrangement gaye a difference of potenti al 
o f 20,000 yo] t s between the two crnss-a rm s 011 pole No. 2 and pole 
N'o. 3, and is the shortest path obtainable for the cu rrent flowing 
thr ough the ent ire length of the poles and the intenening g.round. 

, U nder th ese conditions, with both pole s soaked afte r a twel\'c 
hour' s hard rain, the difference of potential between the band wire 
on No, 2 pole and the g round wa 270 \'Olt ~. and that between th e 

. ban d \\ ire on No. 3 pole and the g round was 170 volts. Thi s 
J iffcrencc was probably clue to the fact that the one sh owing th e 
high er d iffer ence- of potential wa s set in conc rete, while th e other 
w:,s in wet earth . This shO\n that t he r e~istame of the concrete 
L·\'t n thuugh wet, is con ~ide rabl y high er than that of wet earth. 

, \ ~ t he worst poss ible condition ~. the third wire o f thi s line wa s 
r erno,·ecl from it s in sulator and laid 011 the cross-arm su pported 
by th e iron pol e. Tt will be noted that this a rrangem ent gave all 
three phases with conductors remo\'ed fro m their in su lato r s a nd 
laid 011 th e cross-a rm s of three con secuti\'e pnlcs- th l' t\\·o wire~ 
on th e wooden poles being in ad diti on tied to th e iron braces­
one of th e poles of ir on and the two wooden ones, water soaked 
a ft er a bean' r ain. Bet,\' een the hand wire 011 pole No. 2 and th e 
ground the· yo!tmcter indicated 320; between th e hand wire 011 
pole No. 3 and the ground the \'O ltmcter indicated ,100: \\·hile be­
tween the iron pole and the ground th ere was no difference of po­
tential-show ing that although set in concrete it s base prol1ably 
extended through to wet earth. making a goud ground. 

The ,·oltmetc r wa s th en conn ec ted in circuit between the hand 
\\·ire ,if pole Nn. 2 and that on pole i'Jo. 3, shn,ying a difference 
of pntenti;1] of 370 ,·,ilt s, which by calcu latio11 from current and 
vnltml'le r resistance shows a re sis tance nf approximately qoo ohm s 
between these t ,1·0 po int ~. Dming a later tc,t after scyc ral days 
nt <I r v weather, the pole s having been wet down with a hose, 
the rc-sis tance of pnlc No. 2 from the b;111d wire to the ground wa~ 
determined as approxim ately r780 ohm s, a stati c \'Oltmeter be ing 
u se d. Tl1 i, di ffe rence in rc,istance is d11e to the fact that 111 the 
later (l'q the hodv of the pnle container! less moisture than i:i th<: 
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first test. The latter test also seemed to show that at least 75 
per cent of the total drop in potential occurred at the point of 
contact between the brace or lag screw and the pole. 

It should be noted that as stated previously the shock obtain­
able by a human being would be considerable in excess of that in­
dicated by a Weston Yoltmeter and would be correspondingly less 
than that indicated by a static voltmeter. 

The above results were obtained by using a line voltage of 
20,000, but the effect of increasing or decreasing the line voltage 
would be to modify the results obtained in practically the same 
proportion. 

The most interesting exper iment performed was for the pur­
pose of determining the possible danger to persons standing on the 
ground and holding a hose throwing a stream of water on either a 
trolley wire or a high yoltage transmission line. For the purpose 
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Ground :Cine 1 
Dl.'\GR.\~IS SHOWI NG TEST LI NE 

of this demonstration a fire engine was secured from the village of 
Frankfort and placed so as to take water from the Erie Canal, 
which is within about 300 ft. of the sub-station. A line of 3½­
inch hose with a 11/s in. nozzle, was carried to the experimental line, 
the nozzle being placed at an angle of about 60 degs. and throwing 
the stream directly on the 600-volt trolley wire, and later on the 
20,000-volt transmission wires. In neither case was it possible to 
obtain the slightest shock eYen while standing on the rail or the 
wet ground and holding the brass nozzle in bare hands. The 
length of the stream from nozzle to trolley wire was about 20 ft. , 
and about 30 ft. to the transmission wires. 

It was also found that it was impossible to short circuit the 
20,000-volt line even by throwing the stream so as to strike two 
of the wires, which as stated previously are only 24 ins. apart; 
nor did any change in the ammeters in circuit indicate that any 
current passed between the two wires over the stream of water. 

The series of tests indicate that un<ler certain possible condi­
tions of high voltage transmission, wooden poles may become suffi­
ciently charged to render them dangerous. These conditions while 
possible are, however, extremely improbable, but it is nevertheless 
advisable that proper means be devised for affording necessary pro­
tection; and we therefore offer the following suggestions in rela­
tion to such protection. 

It was shown that when the band wire which was wrapped 
around the wooden poles was grounded it was practically impossi­
ble to obtain a shock by standing on the ground and touching any 
portion of the pole below the band wire. We therefore suggest 
that all wooden poles in exposed locations, which are carrying high 
voltage transmission lines, be supplied with a metal band placed 
tightly around the pole about 6 ft. from the ground and permanently 
and durably connected to the ground. 

vVhere iron poles or towers are used if they are merely set in 
earth , no protective device of the above character is required. If 
they are set in concrete there might be a sl ight shock obtained if 
the concrete was very dry and covered every portion of the pole 
where placed in the ground. This condition can be avoided by 
having the pole project several inches through the concrete into 
the earth. Galvanized iron poles or towers set in earth without 
the use of concrete are therefore preferable as regards safety from 
accidental shock over any other type. 

For protection from possible danger due to wires carrying a 
high voltage breaking in and lying on the ground, we would sug­
gest that poles or towers in exposed places be fitted with thor­
oughly and permanently grounded iron shields or brackets which 
extend on each side of each pole and cross-arm to a sufficient 
di stance and at a proper height, so that a break in the wire would 
cause the ends to come immediately in firm contact with the 
grounded shields by dropping upon them. In this case no one 
received a severe shock from the broken ends which might be 
lying on the ground or suspended within reach, as the wires would 
be at the same potential as the earth on which the person was stand­
ing. 

A grounded network suspended under the transmission wires, ·if 
properly installed, would accomplish the same result s. 

The suggestions embodied above are the results of experiments 
conducted on three diffe rent occasions under widely varying con­
ditions. 

The committee feels that this is a highly important subject and 
demands furth er invest igation before final recommendations are 
made. •• 
RELATIVE ECONOMY IN THE OPERATION OF LONG AND 

1SHORT CARS 
BY W. J. DAVIS, JR. 

Of the General Electric Company, Schenectady, N. Y . 

In cities of the first and second classes the headway between 
cars on the principal lines is as short as safe operation will permit, 
and on many of the less important lines is such that no stipulation 
in travel will result from further decrease. In such cases it is 
obviously necessary, in order to handle the traffic, to use long heavy 
cars having the greatest seating capacity allowed by clearance dia­
grams and other local conditions. Not only are the gross receipts 
increased thereby, but the expense of operation is materially less 
on account of the reduced cost of transportation wages per pas­
senger carried. 

In cities of the third class, however, the question becomes more 
complicated and difficult of solution. In the first place the 
frequency of service must be regulated with reference to securing 
maximum patronage; secondly; the size of the car best suited to 
the average travel must be determined, consideration being given 
to the initial cost of equipment and to gross operating expenses. 
Finally, the above items must be balanced one again st the other in 
order to make the most economical selection of equipment and 
schedule. 

This paper will be limited in scope to a discussion of power 
consumption of cars of various sizes and weights, and relative cost 
of operation as applying to cities of 30,000 to 50,000 inhabitants. 

POWER CONSUMPTION 
It is assumed that the cars will operate at schedule speed of 

8.5 m. p. h., making 6 to IO stops per mile and giving maximum 
speed of about 22 m. p. h. on tangent level track. We will consider 
fou r sizes of car, having seats for twenty-two, thirty, forty and 
forty-eight passengers respectively. The following data will apply: 

DESCRIPTION 

Type Trucks 
Length of body, feet. ........ . 
Length over all, fe et . .... .... . 
Seating capacity ............. . 

Closed 
Single 

16 
22 
22 

Closed 
Max. Track 

22 
30 
30 

WEIGHTS 
Pounds 

Car body .. .. .. .. .. .. .. .. .. .. .. .. . . 6,000 
Trucks ......... - . . . . . . . . . . . . . . . . . . . 4,500 
Equipments ....................... 4,600 
Passengers . . . . . . . . . . . . . . . . . . . . . . . . 3,000 

Pounds 
8,400 
6,700 
6,200 
4,000 

Totals ........ , ..... .. , ...... 18,100 24,300 
Tons, taken . .. . .. .. . . . . . . . . . .. .. . . 9 12 

Closed Closed 
Max. Track Double 

28 35 
37 45 
40 48 

Pounds Pounds 
11,700 18,000 
6,700 12,400 
6,200 7,100 
5,400 6,500 

30,000 44,ooo• 
15 22 
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E Q UI P MENT 
Number of motors ............. . .. . 2 2 2 2 
H orse-power, each ................ 25 35 40 60 

COST 
Car equipped complete ........... $2,550 $3,120 $3,640 $5,650 

POWER 
Watt-hours per ton-mi le .......... 140 H O 140 14-0 
Kw- hours per car-mile ............ 1.26 1.68 2.10 3.08 
Average kilowatt at power house. 10.7 H. 3 17.9 26.2 
l\I aximum kilowatt at start ing .... 57 70 86 125 

A ttention is directed to the estimate of energy consumption as 
shown above. T h e values given are based on wattmeter tests and 
indicate the average energy th roughout the day as r ecorded at the 
power station switchboard-modern equipment, good bonding, ade­
quate feeder system and capable handling of the car being assumed. 
Observation has shown that energy demanded by car s of equal 
weigh t varies largely in different locali ties, in some instances run­
ning as low as 1 IO watt hours per ton mile, and in others r eaching 
as h igh as 180 and even 200 watt hou rs per ton m ile. T his wide 
\'ariation is clue largely to local condit ions, such as obstruct ion of 
the tracks by teams, necessitating frequ ent slow clowns and consid­
erable running on resistance, a gear reduct ion giving a maximum 
speed too high in proportion to the average fr equency of stops, or 
careless and inefficient handling of the controller by the motorman. 
1 he latter item is of more importance than it is ordinarily credited 
with , as tr ials w ith r ecording wattmeters placed upon the car s 
have shown a poss ible saving of 15 to 20 per cent due to motorman 
g iving closer attention to track and car cond it ions having an in­
flu ence on power consumption. T he value of 140 watt hours per 
ton mile as given above is be ing r egu larly obtained in actual ser­
vice in many places, but does not include power demanded by the 
heating and lighting circui ts . The average energy a t th e power 
house is seen to vary fro m 10.7 kw fo r the 16-ft. car. to 26.2 kw fo r 
a 35-ft. car. Assuming rate of acceleration of 1.5 to 1.75 m. p. h . per 
secon d, power at sta r ting will vary from 57 kw for th e 16-ft. car 
to 125 kw for the 35-ft . ca r. 

COST OF OPERATION 

For purpose of illustration, the writer h as assumed operating 
conditions such· as would normally exist in a city of about 40,000 
inhabitants. The a\'erage mileage per car per day has been t aken 
at l 12, average car mileage per day 3650, cost of power, exclus ive 
of fixed charges, 1 cent per kw-hour, and tota l wages of motorman 
and conductor 42 cents per hour. 

In making a general compari son between long an d short cars 
t wo cases must be considered, one based on constant seat mileage 
and the other on constant car mileage per day. 

CASE I. 
Number of cars in service and headway between them adjusted 

to g ive constant seat mileage per day: 
Size of car (length of body), feet 16 
Number of seat-miles per day... 80,300 
Number of car-miles per day.... 3,650 
Number of cars in service...... 33 
Kw-hours per clay . . . . . . . . . . . . . . 4,600 

22 
80,300 
2,670 

24 
4,220 

COST PE R CAR-:MILE IN CENTS 
Power-house expenses . . . . . . . . . . . . . . . . . . 1.26 1.68 
Transportation wages .. .. .. .. ...... .. .. . 4.94 4.94 
;\'Iaintenance, car bodies and trucks..... .64 .91 

electrical equipment...... .45 
roadbed .. . . . .. .. . . . . . . .. . .3r; 
overhead lines .. .. .. .. .. . .24 

Salaries and general expenses........... 1.3(1 
Legal expen ses . . . . . . . . . . . . . . . . . . . . . . . . . AO 

Total per car-mile................. 9.59 
Total per seat-mile........ ........ .44 

CASE II. 

.54 

.-19 

.24 
1.73 

.55 

11.01, 
.37 

28 
80,300 
2,010 

1S 
3,780 

2.10 
4.94 

.93 

.GO 

.65 

.24 
2.23 

.73 

12.42 
.:31 

35 
80,3D0 
1.670 

15 
4.400 

3.08 
4.94 
1.06 

.65 

.79 

.2-1 
2.84 

.Si 

14.47 

Number (,f cars in ~crvice and headway between them constant 
for a ll sizes of cars: 
Size of car (length of body), fee t ....... 16 22 28 35 
Number of sea t-miles per day .......... 80,300 109,500 14G,000 175,200 
Number of car-m iles per day ........... 3,650 3,650 :3,650 3,650 
Number of cars in service .............. 33 33 33 33 
Kw-hours per day ······················ 4,GOO 5,770 6,860 9,640 

COST PER CAR-1\lILE IN' CENTS 
Power-hou se expenses ........ ... ...... 1.26 1.68 2.10 3.08 
Tran sportation wages ......... ......... 4.94 L!l4 4.94 4.94 
Main tenance, car-bodies and trucks .... .64 .91 .93 1.06 

electrical equipment. ..... .4:'i .54 .li0 .65 
roadbed .................. .3G .36 .3G .36 
overhead lines ........... .24 .24 .24 .24 

Salaries and general expenses .......... 1.30 1.42 1.66 1.87 
Legal expenses .............. .. ......... . 4-0 .40 .40 .40 

Total per car-mile ................. 9.59 10.49 11.13 12.G0 
Total per seat-mil e ................ .44 .35 .28 .28 

From the above tabulated data it appears that while the cost of 
operation per car mile increases directly with the size of the car, 
the cost per seat mile decreases. Also that both of these items are 
dimin ished up to a certain point by increase in the number of cars 
operated. 

In cities of the third class, the normal headway between cars will 
va ry from five minutes on the trunk lines to fifteen minutes on the 
suburban lines. This frequency cannot be diminished without dan­
ger of reduction in traffic as the average able bodied citizen will 
wa lk a mile rather than wait twenty minutes or half an hour for 
a car to carry h im that distance. Generally speaking, a 16-ft. or 
r8-ft. car will be fou n d large enough to handle the average travel, 
extra cars being put on during morning and evening rush hours. 
T here may be cases, however, wl1ere the use of a 22-ft. or even a 28-
ft. car for normal service would be justified by the necessity of mov­
ing a large number of pa ssengers during hours of opening and clos­
ing of bu siness. Such a case would occur where the business section 
lies at one end of the city and the residence section at the other encl. 
As an example, assume that normal se rvice on a given line requires 
four 16-ft. cars operating on fifteen minute h eadway, and that for 
two hours in the morning and two hours at night five minute ser­
vice is necessary, call ing for twelve cars. Equal carrying capacity 
during rush hours may be secured with six 28-ft. cars. Assuming 
maintenance of permanent way and general expense charges to be 
unch anged, the following comparison may be made : 

16-Ft. Car 
Number of cars .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. 12 
Car-miles per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884 
Cost of power, transportation wages and maintenance 

of equipment per· car-mile .. .. .. .. . .. . .. .. . .. .. .. $0.0729 
Cost of power, etc., per day.... ...................... 64.64 
I nitial cost of cars .................................. 30,600. 
Average ki lowatt at power hou se.................... 128.4 

28-Ft. Car 
6 

680 

$0.0857 
58.28 

21,840. 
1.167,4 

It will be seen that there is a saving in operation for this par­
t icular line of $6.36 per day, or $2,300 per annum, a reduction in 
initial cost of rolling stock of about 30 per cent and a reduction in 
power of 15 per cent. Another point in importance not shown 
by the tables is that the number of extra crews is reduced, thus 
simplifying arrangement of nms and introducing other small econo­
mies in general expense. 

I t may be broadly stated that when double service is required 
on any line for at least three hours per day, the use of long cars is 
preferable. The operating cost will just about equal that of small 
cars h av ing equal aggregate carrying capacity, the gain consisting 
in considerable decrease in cost of equipment and appreciable reduc­
tion in average power consumed. 

A nother condit ion favorab le to the use of long cars exists on 
those roads catering especially to holiday and pleasure travel dur­
ing the summer months. An investment in thirteen and fifteen­
bench open car s will obviously yie ld larger net income than an equal 
investment in seven and nine-bench cars, although frequently a 
combination equipment will be found economical, small single truck 
car s with two motors being employed for normal daily service and 
large double-truck cars mounting four similar motors held as re­
serve for special service. The motors will thus be all alike and 
interchangeable from one style of equipment to the other. 

•• 
THE QUESTION OF FREIGHT 

BY L. W. SERRELL 

The primary object in the construction of railroads is to move 
both passengers and property from place to place, landing the 
passengers as near as possible to the place at which they wish to 
alight 2.nd delivering freight and express matter at its destination. 

The development of the electric railway has been ve ry rapid. 
In the ea rly part of 1888, only 86 miles of electric railway were in 
operation in the United States, using about 172 cars. The census 
report for June 30, 1902, shows 22,589 miles of electric railway, 
using 67,199 cars, and requiring 1,298,133 hp for its operation. The 
total !!umber of passengers carried during the year was nearly 
6,000,000,000, with gross earnings of almost $242,000,000. This 
enormous development has taken place principally with the idea of 
pick ing up and dropping passengers along highways, but the electric 
railway has long since passed from a city road and is to-dav in 
practical competition with the steam railroads. It operate~ its 
car s over private rights of way at a h igh speed between cities and 
the day is not far distant when Albany and Chicago will be con­
nected with trolley railways . 

During most of the time this development has been taking place· 
the idea of carrying freight has received scant attention, as the 
energies of electric railway managers have been taxed to their 
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uttermost to successfully handle the crowds of short rider s. In 
m any places, however , the municipalities have had an idea that 
poss ibly this development would in t ime lead to the carrying of 
freight through their streets and they h av e exacted franchi ses pro­
hibiting such u ses of the highway, but with the development o f the 
in te rurban road operating la rgely on private right s of way, even 
such restrictions cannot a ltogether prevent the profitable handling 
o f interborough freight. 

T he poss ibilities of freight business a rc now so generally 
recognized that it is seldom promotors presen t a prospectu s for a 
new electric road wh ich does not include la rge estimated freight 
receipts, usually nrnch in excess of what the roads will actu ally 
ea rn. 

In order to successfully handle freight, it mu st be carried to 
its desti nation, which is u sually it s market , an d up to the present 

A n t:xamination of thitleen steam rail roads in the State of Penn­
sylva n ia, averaging in length from IO to 30 miles, with ~team rail­
roa d connection and fac ilities for shipment without transfer from 
cars, shows th e average gross freight earnings per mile of track per 
annum $2,270. Of thi s amount t wo-thirds is the product of mi11es, 
and one-third, o r about $750 per mile per annum, is made up of 
the products of agriculture, animals, fore sts, merchandise, m anu­
facturi ng and miscellaneous freight. 

The STREET R AILWAY JOURNAL of April 18, 1903, places th e aver­
age freight rece ipts at $650 gross per mile of track per annum, 
and in the Sept. 12, 1903, issue of the STREET RAILWAY JOURNAL, 
M r. J. B. McClary 1; laccs the average gross r eceipts of thirty-seven 
roads of th e Middle \Vest at $27,000 per road per annum. 

In some sections of New York State, the following table gives 
the aver age yield per acre in tons fo r agricultural product s: Hay 

SOME STATI ST ICS ON POPULATION A S RELAT ED TO O PE RATION OF IN TER U R BAN ROADS (JUNE 30 , 1902) 

P RESENTED A N D C OM PILED BY H. l\T. BEARDSLEY, OF Eum•A 

T otal Miles I Pop. 
Population of R oad [per Mile Bonds Bonds 

per Mile Rate I Stock 

Total , N Surplus ove,

1 

Divi Capital- Passe ngers Passengers r· 0
• Interes t 

l
de nd i,ation Carried per Mile pm~s and Op. Ex.

1 
per Mile op. penses 

Income Op. Exp. Per 
Ct. 

--------- - ------- - -- -- -• - ------•---- --1----- - ----1----- 11--

A ······------ ~!l2•n I 62.91i ] ,'.!GO 2,1wlo11G 31,;(jQ 5 1· 2,001~: l,31:l:.l G.058, GG I DG,'J21 76 lrn5 381,511.28 :!'20.:~o38 I 5,.; 
H --------···· fli;n:1·1 3,1 50 2,030 1,037.0110 ::J5,G40 4 GOO,OOJ __ 55,31l 4612836 11 94::!7 75 18.9i·o 192,'99.lfl 130,349.58 67.6 
C -------- ---- 49,40! 38. fl~ 1,28K 1,4fl0,11110 3G,755 5 1,000.0flO __ n3,009 4:2r.2:49;1 111,643 1-G Def. 2G,787 307,R2::l.73 2G4,610.fll 85.!l 
D ________ ____ ~1.n44 1 56. 18 721 J 1,110 1, 000 1,,800 5 627,loo :Z8.9G2 I 4,4:16,152 r ,R,!lGa l OR rn,o.s2 213,10037 144,048!l!l 67.H 
E ------ ---- _ 45.215 : 30.( 10 1,508 311[),000 I 10,ono 4 and 5 350,000 -i, 21.G6G 3,705.1 54 125,.'i0.5 83 64,976 2fll.248.0 t 121,272.26 65.4 
F ____ __ ____ __ 1,2,'i84 2,.60 i 2.271 4\111,1100 17,,fi3 5 li'J11,000 __ 23,185 I 2,3~H,:!4:3 81.3:,7 37 lG,613 113.174.116 72 OGI 72 63.7 
,; ________ ____ 41,56R 11s.no , 2,3,.9 I 1on,01111 

1 

5,555 5 200,noo n rn,GliG 2.~04,05G 12-.2 448 5::l I 28,10n 1113,111.00 sa:orn:2s 75 

r.:----------- ~~:~ti ~rn : gi~ ng:g~ I ~~:~~6 4 
a~<l 

5 igg:ggg ~ ~~}~g ~:igi:m 2~t~~~ ~~ : l~tg!i ii~:~m~ igrnu~ ~t~ 
T 14,119 3,.00 1 19•> I 45,0110 1,21 G 5 7;9.000 5 27,687 4,1113,804 108 481 91 GG ,68G f 196,979.07 128,043.09 65 

f:~::::: :::: ~=rn~ ~t.86 , 2:tii 1.~gg:ggg 2rgib ~ 1.~1~:~gg ~: 1~i:~~~ I tm}tI 1 ~~:~~: g~ .
1 

1~:~~i ~i~:bbkZ& i~~:igg:6g ~r 
M ____ ____ ____ 45,354 36.7G I 1,233 1,2,17.000 34,4fiG 5 and t; ,·3t,8Gt1 2 54 ,376 5,0:ll,090 rn6.8G.3 110 ,8,653 20~.633 10 120,630.65 t:o 
N ______ ·---- - 41,R7li 27.24 1,537 6GO,Ofl0 24,22\J 5 22 1.0110 __ G2.385 4,15ci,20G 152,5!fl 99 I Def. ci,324 160,865.02 133,189 69 82 
0 -----------· 43,:145 31\.1 2 1 1,200 1,11fl0 .110ll 27,G85 4½ fj00,110fl __ 45,GRl 4,530,949 125 GflO 105 21,8,9 202,128.57 2!5,249.11 77.1 
P ______ ______ R6,G4(l 76.20 I JJ :37 2,150.000 28,215 4½ ~n d 5 41i l,2::l7 __ 41,72G I !l,840,445 129.2GO 11 3 27,637 388,981.02 253.844.13 65.2 
<..> _______ _____ 74.244 42.25 1,757 !J-!0,000 21,775 i) 920.000 __ 43.550 3,:3:W,148 ,·8,!185 4f 102.660 331,932.89 186,372 69 55 
R ______ __ ____ 57,992 34.53 I 1,680 1.R~7.5011 54,662 4 and 5 4,11fl11,000 __ 170,5[)4 I 5,.515,401 159,727 !l5 8,R03 344 1!2, 4fl 241,049.97 72 
S. _ .. ____ ___ 30,9~5 30.60 1,000 750,000 24,5011 5 and G l,25fl,OOO . 63,359 3,657,750 ll\J.5·31 llR 9,714 169,459.91 119,745.20 70 
T ____ ______ __ 39,2.H 19.71 2,000 ______ __ ____ 500,000 I 8 :.!5,:368 3,u65,o3i'> 185,900 93 48,819 183,878.30 135,059.63 74 

T otals and av _ 1,071,879 750.34 I 1,4;!~ 17,40G 500 17,738,697 __ 46.839 89,8iG,260 119,7RO 84 I __ __ ___ ___ _ ____ ________ _ __ _ 
I I 

time dectric railway companies have been practically limited 111 

1he amount of freight handled to that which is produced and con­
s11111ed along its own line of road. 

Some idea of the amount of thi s bu siness may be gathered from 
the fo llowing da ta: 

In N cw York State for th e year ending June 30, 1903, we find 
the fo llnwing: 

.NEW YORK ST,\TE 
Receipts per 

Freight and 

A lbany ............................... .... . 
R och ester .............................. .. . 
K ewburgh ............... • ................. 
Hudso n Valley ............. . ............. . 
Drooklyn H eights ....................... . 
Buffa lo ................................. . 

Express 
$37,936 
28,381 
12.881 
22,190 
75,658 
S\J,334 

Car Car-Mile 
l\Iiles Cents 
-19,7£17 75 
46,764 GO 
16,51G 78 
5-1,842 40 

189,-194 .JO 
219,672 41 

It will be noted from the above that the freight receipts per car 
mile a re large. 

The freight business on electric roads in the Easteni West 
has been developed more than in any other section of the country. 
For the year ending April 30, 1903, I have been able to secur e the 
-following informat ion : 

OHIO 
Freight Express Total 

Eastern Ohio Traction ... ........ ............ $44,000 $44,000 
Toledo & \Vestern . . .. . .. .. . . . . . . . . . . . . . .. . . . . 23,0()() 23,000 
Cin cin n ati, Georgetown & Port smouth...... 37,500 $10,200 47,700 
t levelan d & South western.................... 10,000 7,200 17,200 
Lake S ho r e E lectr ic . . . . . . . . . . . . . . . . . . . . . . . . . . 26,200 4,700 30,900 

No details are obta inable as to car mileage or cost of operation. 

No information is published that is absolutely reliable for the 
State of Pennsylvania. 

T he following roads report incomes from other sources than 
passenger for the year ending June 30, 1903, as follows: 

Incomes Other than Passengers 
Altoona & Logan Valley .............................................• 
Lancast er ................... .. .. _ .......................•............... 
Harrisburg Traction ................... • ................................ 
Lehigh Valley Traction ............................................... . 

$29,562 
22,305 
40,411 
34,193 

It is probable that these figures are largely made up of freight 
and express r ece ipts. 

r½ tons; wheat, ½ ton; barley, ton; oats, 6 tons; buckwheat, 
I ton. 

T he amoun t of milk produced varies considerably with differ­
ent sections of the country, a lthough usually the suburbs of large 
cities are quite large producer s of milk, on account of the city 
demand. I have some figures befor e me that sh ow about 6500 
gallons o f milk per square mile per annum for such localiti es. 

It is almost hopeless fo r elect ric ra ilways to hope to handle 
coal, until steam railroads are willing to entru st their coal cars 
laden with coal to the electric roads fo r delivery. The best 
figures that I have been able to obta in show that there is consumed 
for household purposes about 2 tons of coal per capita per annum. 

It is not tb e purpose of thi s a rticl e to dea l with the question of 
fre ight r a tes, neither with the m etho ds o f billing the same and 
the books of account, but simply to di scu ss the freight business 
that can be secured under present conditions, and point out soine 
methods, the adoption of which wou ld probably lead to large 111-

creases in receipts from thi s sou rce. 
I have already stated that the fre ight bu siness now clone on 

electri c ra ilways is con fi ned ve ry la rgely to the freight produced 
and consumed a long the line of each indi v:i <lual road. This, of 
course, includes a small percentage of freight o rig inally shipped on 
the line of some steam road and consigned to some station on the 
line of an electric road, the fr eigh t being broken in bulk and taken 
by th e electric road to its destination. 

T h ere seem s to be a settled policy among steam railroads 
to decline to do business with electric roads under any form of 
traffic agreem ent. To illustrate this point, some time ago the 
Delaware & Hudson Railroad posted not ices in a ll of their stations 
inst ructing agents not to r eceive freight consigned to any point on 
the Oneonta, Cooperstown & Richfield Springs Electric Railway. 
T he Lehigh Valley Railroad recently positively refu sed to enter into 
any traffic agreem ent with a certain electric railroad to receive from 
or deliver to it any freight, even though by so doing they would 
have secured from the electric road a terminus in a city of over 
100,000 population. They likewise declined to allow the electric rail­
way to sell tickets from said city to any point on their road, or to 
sell tickets themselves from any of their own stations over the 
electric railway to the large city in question. 

The Delaware, Lackawanna & Western Railroad has recently 
been fighting in the Courts to prevent an electric railway putting 
in a switch from the center of the highway that was intended to 
connect with their tracks to facilitate freight handling. 
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011,• might wonder why steam railroads should thus oppose co11-
11ection with electric roads that would result in a profitable bu si­
ness to them. T he answer is probably this. The majority of 
,- team r ail roads are banded together through traffic associations 
to maintain freight rates and prevent traffic wars. These associa­
tions exist throughout different sections of the country and each 
assoc iation is made up of the traffic managers of steam railroads 
which belong to the association. It is possible that the proceed­
ings c, f th ese assoc iations are secret and that they are guided by 
unwritten laws. At· any rate, at the present time, the association s 
a r e accomplish ing good results in maintaining rat es. There seem s 
to be an understanding that the members of the associations will 
not invade new territorv oth er than that already occupied, and th e 
probabilities ar e that a;1~ member of such an association entering 
into a traffic agreement with any electric railwa y to receive from 
them or to deliver to them freight in bulk, shipping· the same 
through on one bill of lading from shipping point to destination, 
would subject it self to a freight war at some other more important 
point. This is doubtless the reason why the steam railroads do 
not dar e to make any traffic agreement with elect ric railways that 
would result in a profitable and increased business to both. 

I t1aye r ecentl v rece ived official figure s regarding the freight 
business clone on· an electric railway 37 miles long which formerl y 
was operated by steam and was a member of certain traffic associ­
atiotB, and thu s receiyed and delivered fr eight on one through bill 
of lading in the or iginal cars. Since the equipment of thi s road 
and its operation by electricity, the management have been unable 
to 1rn1ke any arrangement to pro rate the freight charges, but have 
operated with the advantage of through shipments in their favor, 
each railroad charging its own rate. The bu siness done thi s last 
year nncler these condition s was as follows: 

Freight ....... ...... ..... ... ............. ....... .. .. . 
Exp ress ... ......................................... . 
1Iilk . . ...... ........................................ . 

T otal ......................................•... 

$32,000 
5,500 
3,000 

$40,500 

or practically $r,roo gross per mile of track per annum, which is 
half , s much again as most electric ra ilways are able to ea rn oper­
ating without th is advantage. The express receipts are large, 
ow ing to the fact that the arrangement is made with the American 
Express Company who do bu siness on the electric road the same 
as on any steam road. 

During the past few years, a number- of steam railroads have 
purchased elect ric railroads paralleling their own tracks. It has 
generall y been the impression that these purchases have been made 
so that the steam railroads might control important links that 
would prevent the formation of a large sy~tem of competing elec­
tric roads, but doubtless the steam railroad people, whose bu~i­
ness consists largely in handling freight, have appreciated th e pos­
sibility of a traffic organization being· formed similar to their own 
among the electric railroads by which fr eight could be handkd 
and distributed over a large section of country as a greater men­
ace to their business than simply controlling some important link 
to prevent through passenger traffic. It is the writer's belief that 
this possibility has not before been brought home to th e managers 
and owners of the electric properties that exist to-clay. Suppose, 
for example, a traffic associat ion was formed having as it s members 
a ll of the electric railways that will shortly reach from Albany to 
Chicago, the object of this association being to ship fr eight over 
the electric road lines without breaking bulk to any points in th e 
territory covered by th em. Such an association, properly organ­
ized and foste red, would result in far more dangerous competition 
to steam railroads than any through passenger business that can 
ever be built up. And it seem s possible that in the purchase of 
important electric links by steam railroad corporation s they have 
had in mind the prevention of thi s development more than any­
thing else. 

From th e investigation s th e writer has made regarding th e 
amount of fr eight now handled by electric railways which has cov­
ered a number of individual cases, except in unusual eases, ~he 
amount of thi s bu siness under present conditions will not exceed 
$750 gross per mile of track per annum, and it is the writer's belief 
that the time has now come to organize a freight traffic association 
among the electric railways now operated for the purpose of estab­
lishing interchange of freight and broader markets for the same, 
and that the establishment of such an association is necessary if 
the electric railways would hope to largely increa se th e freight busi-
ness they are now doing. · 

- - +♦ +- -~-

An attempt was made to ho ld up a street car in Portland, Ore., 
Mon clay evening, Sept. S, ancl a poli ce officer was shot by the dar ­
ing criminal in making the arrest. It is thought the bandit is th e 
sam e perso n that held ttp a Portland Heights ca r a few week s ago. 

BLOCK SIGNALING OF ELECTRIC RAILWAYS WITH TRACK 
CIRCUIT CONTROL 

BY J. B. ST R UBLE 

Of the Union Switch & Signal Co mpany 

The system o t protecting railway traffic by means of signals 
automatica lly controlled by track circuits has been in operation 
0 11 steam roads a number of yea rs, but only recently has th e demand 
been felt for a like means fo r protecting electric traffic. 

As applied on steam roads, the tr ack circuit consists in insu lat­
ing the tracks so as to form sections or block s. Across the rail s 
at one end of the section are connec ted the terminals of a fe w cells 
of a gravity battery, and acro,s th e rail s at the oth er end are con­
nec ted the terminal s of th e relaY. 

A track circuit so equipped is not applicable to a road using di­
rect-current electric propulsion , provided the rail s ser ve as return 
conductors fo r the motor current, becau se of the influence which 
th e return current would have upon the track r elay, wl1ich in turn 
control s the circuit govern ing the position of th e signal. T o ove r­
come this difficulty it is necessary to employ a current fo r th e track 
ci rcuit which has such characteristic difference from tha t of direct­
current as will operate selectively upon the track relay. A lternat­
ing-current accompli sh es this becau se of it s ability to induce a cur­
rent in another circuit brought within it s m agnetic field, a property 
not possessed by direc t-current . 

The track relav is, th erefore, of th e induction type and respond s 
to alternat ing-et;rrent and not to direct-current. A n excess of 
direct-current cannot cau se a wrong operation of th e signal other 
than to cause it to indicate danger , for if a fu se o r other protective 
device fails to open the circuit, the relay coils would be destroyed, 
resulting in the signal indicating clanger. \Vith thi s relay there is 
no such thing as residual magneti sm; in thi s respect differing from 
the direct-current relay. 

Two main feed wires bearing alternating-current at, say 60 cycles 
and 2000 volts, extend the length of th e system , and across these 
are connected the primaries of the track circuit tran sformers, the 
secondarv leads of which are connected through low ohmic resist ­
ance, ac r~ss th e rails at the exit end of each track circu it. Across 
the rails at the entering end are connected the terminals of the in­
duction relay. Vve now have a circuit consisting of the secondary of 
the transformer, the rail s and the coils of the track relay. Through 
the track rails of thi5 circuit passes simultaneously two kinds of 
current, alternating, induced by the primary of the transformer , 
and direct, the return from th e car motors. Since direct-current 
tends to make ineffective the alternating-current, an impedance 
coil is connected across th e reJay terminals, or th e track rails: 
this has low ohmic resistance, but high inductive resistance or 
impedance to th e passage of alternating-current, and se rves to shunt 
the direct-current from. whil e compelling the alternating-current 
to pass through the relay. 

In one arrangement of the track circuit it is necessary to inse rt 
insulations in but one of th e rails at the encl of each section, the 
other rail remaining continuous and sen·ing as a r eturn conductor 
of th e mot (.) r current. 

Another arrangement is th at of continuing th e u se of both rail s 
in their original capac ity, \\"hil e at the same time serving the pur­
pose of block rail s for the operation of signals. This is done by 
applying in sulation s in one or both rail s at the terminals of block 
section s and connecting around th ese in sulations by inductive bonds. 
These bonds are simply impedance co il s of very low ohmic r esist­
ance, permitting th e return direc t current to pass through th em but 
impeding the passage of alternating-current. 

The track ci rcnit. wh ether opera ted by direct or alte rnating­
cu rrent, and whether applied to steam or elect ri c roads, has no re­
lation to th e type of signal which it gO\·erns. Signals a rc of many 
designs anrl ar e actuated manually or by power in a number of 
differ ent fo rms, but the functional relation of the track circuit to 
all of th em is th e same, i. e .. th e signa l is caused to indic ~, te 
dang·e r as long as th e track section which it gove rns is occu pied 
by a pair of wheel s. Ther e are, however , usually certain conditions 
as5ociatecl with track c~rcuits which make signal s of a ce rtain type 
preferable. 

Thu s the alternating-current track circuit , which applies almost 
exclu siv::ly to electric roads, is assoc iated with elect ri c power 
v,;hich is at all points ava il able fo r the operation of purely electr ic 
signal s. Such signals are of various types. but th e simplest in for m 
is that of the direct-acting solenoid. Thi s preferably uses for its 
operation the direct-curr ent of the propulsion system. Another 
form is that of the motor -gea red, using storage batteries which are 
charged through res istance fr om th e troll ey or third rail. 

Should train s other than electric traverse the sys tem at times 
when the power is shut down, these batteri es serve to keep the sig­
nal s alive and operative. Then again a signal d r iyen by inductio11 
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motor, drawing power from the alternating mains which supply the 
track circuits, has advantages, one of which is that of making the 
signal system self-contained and independent of other departments 
of the road. 

The important matter of lighting the signals at night is a valua­
ble incidental feature to the alternating-current track circuit system. 
For this purpose the track transformers are supplied with two sec­
ondary coils, thus securing any desired voltage for the lights. 

Way i'>tations may be lighted from the signal mains, thus secur­
ing the advantage of high voltage transmission. Usually the size 
of the mains need not be increased because of this additional duty, 
because at high voltage a wire of sufficient mechanical strength has 
a larger section than that required for supplying current to the sig­
nal system. 

The first signal installation in service, using alternating-current, 
is that on the North Shore Railroad in California. This was in­
stalled by the Union Switch & Signal Company abou t one year 
ago, and has given the best of satisfaction. The same company 
is now installing a similar and very extensive system in the sub­
way of the Interborough Rapid Transit Company in New York 
City. 

In developing this system great care has been used to exclude any 
apparatus or feature of design, the fai lure of which might result 
in a clear signal indication. This is not a new principle in signal­
ing apparatus, but it is of such vital importance, and is, more­
over, so frequently lost sight of, that it will bear repetition. Any 
failure of the apparatus or of the active forces employed, must re­
sult, due to the force of gravity, in the display of a danger signal. 

•• 
MAINTENANCE OF ELECTRIC CARS AND THEIR EQUIPMENT 

BY H. A. BENEDICT 
E lectr ical and Mechanical Engineer, United Traction Company, Albany 

The street railway company of to-day, operating in each of our 
large cities, is formed in many cases by the combination of a number 

Car Cleane!'s nnd Oilers Car Cleaners and Oilers 

short lines, requiring many stops with fast time, the 20-ft. box car 
mounted on single truck for winter service and the ten bench open 
car mounted on a single truck for summer service, have a number 
of points in their favor. If it is city service on lines of IO miles 
or more, the light, double-truck box car of 28 ft. or 30 ft. long for 
winter service and the thirteen bench open car for summer ser­
vice, present a number of points in favor of their adoption. For 
interurban service, the high speed, double-truck box car is the only 
type that may well be considered, although there is a tendency at 
the present time to enlarge upon this type of car and copy steam 
railways as to size, weight and general outline of car, giving the 
interurban car the appearance of the steam "Pullman" coach. If 
this type of car is to be adopted for use upon private right of way, 
and does not have to be operated through city streets, it then be­
comes practically steam railroad operating conditions, and the ex­
perience of steam roads, in the development of their type of car, 
should be given consideration. 

If, however, the interurban car is to be operated not only upon 
private right of way from one city to another, but is obliged to run 
through city streets on tracks laid under franchises granted for 
the operation of street surface cars propelled by horses, it then 
becomes a ve ry important question, should the interurban ear re­
semble the steam coach? The public have rights which must be 
considered, and it is the writer's opinion that the interurban car 
which operates through city streets should not exceed 50 ft. in 
length and should in appearance resemble the city service car. 

T he standardization of trucks and electrical equipment is deter­
mined largely by local condit ions and the type of car body. If 
for city se rvice under a 20-ft. body the single-truck with 7 ft. 6 
in., or 8 in. wheel base, with two 40-hp motors, should give good 
service. If for city se rvice on long lines, under 28 ft. or 30 ft. car 
bodies, the double-truck, with 4 ft. 6 in. wheel base and four motor 
equipment will give satisfactory service. The trucks for interur­
ban cars have been developed upon steam railroad principles, and" 
the standard adopted should fo llow closely those trucks developed 
by many years of experience upon high speed steam roads, such 
changes being made as is required for the adoption of the electric 
equipment which for high speed necessarily means four motors of 

Ca; Cleaners and Oilers Car Cleaners and Oilers 

DIAGRAM SHOWING ORGANIZATION OF MECHANICAL DEPARTMENT OF UNITED 7RACTI ON COMPANY 

of railway companies each operating over individual lines with its 
special type of car. In the operation of such a combination a 
number of problems present themselves: 

First-Th_e adoption of standard types of car bodies. 
Second-Standardization of tr.ucks and electric equipment. 
Third-Reconstruction of car houses and repair shops: 
Fourth-Equipment of repair shops. 
Fifth-Organization of maintenance department. 

In the adoption of standard types of car bodies many local condi­
tions are to be considered and only in a general way can certain 
characteristics be decided upon. If the car is for city service on 

from 50 hp to 125 hp each, as speed and local conditions may re­
quire. 

Upon the adoption of a standard type of car and the rearrange­
ment of the various lines to meet the conditions caused by con­
solidation and the demands of the public for increased facilities for 
transportation, it becomes necessary to rearrange buildings for the 
storage of such cars and arrange the proper facilities for inspection 
and repairs. The remodeled horse car house which has answered 
the purpose of storing cars since the · introduction of electricity is 
no longer satisfactory. In some cases the local conditions may have 
so changed that it becomes necessary to change the site of the car 
house, in which case the problem is somewhat simpler than adopt-
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ing and remodeling the horse car house for the storage and inspec­
tion of the standard types of electric cars. 

In the erection of a car house the following general points are 
considered: 

F irst-The fire risk. 
Second-Facilities for inspection, cleaning and making light re­

pairs. 
T hird-Heating and lighting of the car house. 

The insurance companies have given the subject of fire risk! 
on electric cars and car houses considerable study, and the Board 
of Underwriters have adopted standard rules for their protection 
in the construction of car houses. The writer is of the opinion that 
improvements can be made in the construction of fireproof car 
houses. It is necessa ry for economical operation in the large cities 
to have 100 or more cars operated from a given point. The prob­
lem presented is, how to reduce fire risk on the car house which at 
times will contain half a million dollars worth of rolling stock. It 
has been found that concrete is one of the best fire proof materials, 
and also a poor conductor of heat ; it therefore becomes one of the 
best materials for the construction of car houses. By the use of 
concrete, reinforced with steel bars for the roof and wall construc­
t ion, and introducing a 4-inch partition wall between each track, 
one practically has as many fireproof car houses all contained in 
one building, as there are tracks. In a car house constructed on 
these lines the fire risk is reduced to a minimum. 

F or inspection, each track should have a pit between the rails, 4 
ft. deep, extending from rail to rail. Upon the walls of these pits 
should be installed steam pipes fo r heating that compartment of the 
car house and also for the purpose of drying out the electric equip­
ment. A narrow skylight const ructed of wire glass inserted in two 
rows over the side aisles of each compartment will furnish satisfac­
tory light. 

REPAIR SHOP 

The general repair shop should be centrally located with refer­
ence to car houses, where all general repairs can be done economi­
cally and qnickly. The general repair shop of an electric road for 
both city and interurban service should consist of a paint shop, 
carpenter shop, machine shop, electric repair shop, blacksmith shop 
and truck shop. 

Floor space, light and heat are the most important factors in 
the paint shop. The tracks should be so arranged as to give ready 
access to cars so that any car can be removed without the necessity 
of moving but one or two other cars. Light obtained by skylights 
in the roof gives satisfactory distribution of light. Steam is the 
most economical and satisfactory form of heat for the paint shop. 
The carpenter shop, under the same roof as the paint shop, with the 
same general design as to t rackage, light and heat, has proven ve ry 
satisfactory. The machine shop, electric repair shop, blacksmith 
shop and truck shop can be under the same roof and arranged to 
meet the local conditions. T hey should all be upon one floor and 
lighted by means of skylights as well as side windows. 

ST OREHOUSE 

All supplies required in the operation of the railway system 
should be stored in a building located conveniently to the repair 
shop and should be a building devoted entirely to the storage of 
supplies and separate from the other buildings. 

T he equipment of repair shops depends largely upon local con­
di t ions. The truck shop in general should be equipped with over­
head traveling cranes which span at least two tracks. The floor 
level between the t racks should be depressed 12 ins., and the floor 
between the rai ls of each t rack should be 4 ft. 6 ins. lower than the 
tread of the rail, with a light narrow gage track in the bottom of 
the pit, so formed for the use of a hydraulic j ack. In making re­
pair s to motors the hydraulic j ack is found to be very useful with 
those types of motors which allow the removal of the bottom half 
of the motor. thus permitt ing the removal of the fie lds and armature 
without removing truck from underneath the car bodv. 

The electric repai r shop should be equipped with fo;ms for mak­
ing armature and fie ld coi ls, and arrangements made for their proper 
insulation; also armature banding machine with other labor saving 
devices clepending upon the type of electric equipment to be main­
tained. 

The machine shop shou ld be equipped with lathes, drill presses, 
a mi lling machine, a 36-in. boring machine, hydraulic wheel press, 
emery wheel and grind stone and such other special devices as the 
local conditions may demand. 

In the organization of a department of maintenance, the per­
sonality of the organization should be of a high order. In order 
to obtain the best results the men should not only be thorough 
mechanics in their respective lines , but should be conscientious, 
industrious and fa ithful. The following organization has proven 
satisfactory: 

Particular attention should be given to the inspection of cars. 

A s much depends upon, not only the system of inspection, but 
the care with which cars are inspected. All cars should be thor­
oughly inspected at least once every twenty-four hours, and records 
should be kept of such inspection, not only for the benefit of the 
master mechanic and fo reman, but these records will be found valua­
ble in damage suits, in refreshing the memory of the inspector as 
to the condition of the particular part of the car in question at the 
given t ime immediately preceding the accident. The greater part 
of the inspection of cars must necessarily be done at night, but 
repair work at night should be avoided as much as possible. Night 
work is generally found to be expensive and unsatisfactory. When 
a car is reported by the night inspector showing certain defects, 
at the time the repairs are made the following day, the work of the 
night inspector should be checked by the repair crew and the car 
tested in all details before the car is again placed in service, and 
the record of all repairs made should be turned in at the office of 
the master mechanic. \Vith the individual mileage of the cars the 
master mechanic is then in a position to know the wearing qualities 
of all the mater ials going into the maintenance of the cars. 

W ell designed electrical equipment having been installed to meet 
the local conditions, the wearing parts of such an equipment which 
need the most attention are the motor armature bearings, which, 
being bapbit-lined, lubricated by either oil or grease (preferably oil). 
need close attention from the motor inspector. The qua lity of 
babbitt required depends largely upon the conditions of operation. 
A tin base metal consisting of about 80 per cent tin, ro per cent 
antimony and IO per cent copper will give satisfactory service on 
interurban motors and city service requiring high speed. A lead 
base 'metal will be found permissible under some conditions for 
lining axle bearings, but will not be found satisfactory for arma­
ture bearings where h igh speed and heavy pressure are required. 

FREIGHT AND EXPRESS BUSINESS ON STREET RAILWAYS 

BY C. R. VAN ETTEN 

Gen eral Freigh t Agent, Brooklyn Rapid Tran sit Company 

The progress made in handling property on the street railway 
lines is of benefit to the public and railroads alike, the public by 
finding a cheaper and more sat isfactory method of transportation, 
the rai lroad a new source of profit. A study of local conditions 
will determine whether a street railway can profitably engage in 
the transportation of freight. The volume, class of traffic, length 
of han l. exist ing rates, and, if in competition with another car rier, 
the access ibility of competing terminals and probable resnlt of 
compet ition must be considered. 

TERMINALS 
W ell located terminals for the receipt and delivery of traffic are 

of fi r st importance. The best are private sidings located on the 
property of carload shippers. T he cost and maintenance of these 
sidings are generally paid by the shipper , and once installed, a 
steady business is assured. Public team tracks and warehouses, 
located in the business centers are also necessary, and, since ac­
cessibility of terminals influence the amount of t raffic handled, the 
expenditure for property located in the heart of the business dis­
tri ct will be justified by the increased tonnage a good location 
commands. 

EQUIPMENT 
Where tonnage is heavy, the employment of an electric locomo­

tive handling cars in trains will effect economy in the expense of 
operation. The firs t cost of the locomotive will be offset by saving 
the expense of electrical et;u ipment on cars. It is seldom, how­
ever, that th is class of operation would be permitted on railroads 
that do not 0wn pr ivate r igh t of way. 

Cars should be of as great capacity as structures, track, and clear­
ance permit. T he difference in cost of handling cars containing 
fift een or twenty-five tons is small and the revenue is increased 
proportionately to t!te tonnage carried. Steel under-framing, direct 
air brakes, and, on cars with independent power, four motors are 
recomm•~nded. 

A desirable type of car has drop sides 18 ins. to 2 ft. high, hinged 
to the side sill s. It can be converted by the crew from a flat to a 
gondola car in a minute's time, and is avai lable for any class of 
traffic th~t does not require protection from the weather. 

Hopper or peaked bottom cars are not desirable, except where 
there is sufficient traffic adapted to such special construction to 
keep them employed. Derrick cars are convenient for handling 
heavy machinery, building stone, and structural steel. The derrick 
with its motor is located at one end of the car and carries th(' 
t rolley stand. It does not greatly decrease the load space and 
saves considerable time and labor. Box cars with a double floor 
handle ice in carloads without damage to electrical equipment , and, 
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by sealing the inside with ordinary flooring, the shrinkage is min­
imized. 'Where box cars effect delivery on main line or carry small 
lots of freight from station to station, two doors on each side of 
the car facilitates the loading and unloading. 

RATES 
Rates should be arranged with a view to securing all that the 

traffic will fairly stand. The cost by other methods of transporta­
tion should be considered. In competitive territory, there is too 
much profit sacrificed by the manipulation of rates, and a skillful 
traffic manager will come to an early understanding with his com­
petitor. 

The detention of cars, loading and unloading, must be watched 
While steam railroads allow forty-eight hours and charge $r day 
thereafter, a like practice should not be followed by street rail­
ways, and particularly with cars electrically equipped. Forty-eight 
hours is unreasonable where the haul is short and practice shows 
it is unnecessary. On cars of 20-ton capacity, electrically equipped, 
it has been fotmd practicable to limit time for loading and unload­
ing to two hours, and collect $r per car-hour for detention there­
after. 

In handling traffic under commodity rates where time consumed 
in loading and unloading effected the rate basis, some interesting 
records have been made. Cars of paving block being loa'ded in 
thirty minutes, broken stone and brick in thirty-five minutes and 
lumber in one hour, each with approximately twenty tons. The 
paving block was unloaded in six minutes, brick and broken stone 
in twenty minutes and lumber in forty-five minutes. 

ACCOUNTING 
The method of way-billing and accounting used by steam rail­

roads is generally followed, but, as there is no check on traffic from 
time receipt is given until way-bill is issued, the suppression of 
duplicate receipts may cover thefts for a considerable time. There 
is also opportunity for the forwarding agent to accept "prepay­
ment" and bill charges "collect," and, by selecting the shipments, 
this may be worked for a long time before it is known at the gen­
eral office. On local business the forwarding and receiving agents 
may act in collusion and snppress way-bills. 

A system, that has been suggested to do away with these abuses, 
consists of duplicate receipts with stub, all bound in book form 
and consecutively numbered, so that each one must be accounted 
for. The stub showing consignee, weight and charges goes to the 
auditor when original receipt is issued to the shipper. The dupli­
cate shows all charges and goes with the shipment in place of a 
way-bill. The consignee receipts for the goods on the same blank, 
which is then forwarded to the auditor, giving him original entries 
for the entire transaction. 

Street railways sometimes fail to take into account items that 
are common to the general cperation and maintenance of the road, 
charging only such direct expenses as cannot well go elsewhere. 
There should be charged against the expense of handling freight 
a proper amount for maintenance of way, structures, equipment 
and power, comprehensive of the difference in weight of cars and 
miles traveled. 

EXPRESS 
\Vhen shipments are handled under a rate that provides special 

privi leges of transportation , with store door collection and delivery, 
they may properly be classed as express. 

Steam railroads have demonstrated that it is more profitable to 
let the express companies operate on their lines than to run an 
express department, the few exceptions being railroads now hand­
ling their own express profitably, who have extensive mileage 
through territory where there is little competition. 

Street railway companies are seldom justified in going into the 
express business, particularly if it is possible to make a satisfactory 
contract with one of the express companies. The outlay for horses 
and wagons, and expense of their maintenance and operation is 
so great that short haul traffic cannot stand rates high enough to 
support it. The large express companies make their profit on long 
haul business, and 35 per cent of their total receipts is paid out for 
expenses at terminals. Since the terminal cost is no greater on 
a package from New York to Chicago, with rate of $2.25 per hun­
dred pounds, . than on a short haul shipment handled for 25 cents, 
it follows that a short haul business, if taken by itself, would be han­
dled at a loss. 

Thousands of dollars have already been lost in trying to build up 
a profitable short haul business. One company thus engaged on 
a street railway for several years, after trying every expedient and 
losing a large sum of money, recently sold out to one of the large 
express companies. 

When satisfactory arrangements cannot be made with a regu­
lar express company and there is sufficient traffic requiring termi­
nal collection and delivery that cannot be . secured on a freigh t 
basis, it is preferable, until the business is established, to engage a 
resident drayman in each locality to perform the terminal collec-

tion and delivery, for a fixed sum per hundred pounds or of a per­
centage of the through rate. If the traffic will not move at such 
rates as can then be quoted, it will not justify the purchase and 
maintenance of horses and wagons. 

AUTOMOBILES 
The progress that has been made with motor-driven wagons 

for handling property must not be overlooked. Within a few 
years they will become an important factor in handling short haul 
traffic, since they can effect store door collection and delivery 
without breaking bulk. 

PUBLIC BENEFITS 
The transportation of property by street railways is an advan­

tage to the community at large. It reduces the delivered cost of 
goods to the consumer, diverts the wear and tear of heavy trucking 
from streets, maintained at public cost, to tracks maintained by 
the railway, and is a factor in relieving street congestion. A 
freight car 40 ft. long will carry 20 tons of freight ro miles an 
hour. It will take ten teams occupying five times the street space, 
three times as long to do the same work. 

A sanitary an d economic result is accomplished through the dis­
position of city waste by street railways. A description of the 
method employed was given in April 23 issue of the STREET RAIL­
WAY JOURNAL. . 

Steam railways and steamship lines are beginning to apply the 
same rates to stations located on a street railway as obtain at 
thei r own terminals, and the charges of the street railways are 
paid by the railway or steam ship line that secures the long haul. 
Factories thus save the expense of cartage and secure all the ad­
vantages they would have if located on the tracks of a steam rail­
way. This tends to encourage the location of new industries at 
points where property is ch eap, and the employees can live con­
venient to their work with greater comfort and less expense than 
when crowded into the older sections of the city. 

Recently there have been r adical changes in the position of 
steam railroads toward street r ailwavs. A steam railroad that 
three year s ago threatened to cancel ;11 traffic arrangements with 
a smaller line. which proposed to change to electrical operation, 
is to-day considering the purchase of electric roads as feeders for 
freight as well as passenger traffic. The steam railro:id traffic man­
agers are alive to the poss ibilities of the street railway as a carrier 
of freight, and, they realize , that unless encouraged as feeders, 
the street railways will act in combination as competitors. 

NEW FREIGHT STATION AT CINCINNATI 

The Interurban Ra ilway & T erminal Company has opened its 
new freigh t and express station on Sycamore Street. The build­
in g, which is of brick and st eel, ha s a frontage of 50 ft. on 
Sycamore Street and extends back 240 ft . The station adjoins 
the h,.ndsom e passenger sta tion and general office bnilding of the 
company, which was described and illu strated in the STREET R AILWAY 
JouRNAL of Nov. 28, 1903. Heretofore th e company used a portion 
cf the passenger station for it s freight business, but it proved 
wholly inadequate fo r the large amount of business that had been 
worked up, and an exclusive freight station was found necessary. 
In c1ddition to being used by the three lines of the Interurban Rail­
way & T erminal Company, the station will be utilized by the Cin­
cinnati , Dayton & Toledo Traction Company, which heretofore has 
brought express only as far as the outskirts of Cincinnati owing 
to the difference in gage between the tracks of the interurban com­
pany and those of the city company. The company has built two 
special broad gage express cars which will operate between the 
station and the old st ation at Cumminsville, where the packages will 
be transferred to cars on the main line. 

THE ST. LOUIS & SPRINGFIELD ELECTRIC RAILWAY 
Active work on the electric railway which is to connect St. Louis 

with Springfield has been started in Edwardsville, Ill. The inter­
urban system known as the McKinley syndicate, and incorporated 
under the t itl es of the St. Louis & Springfield Electric Railway 
Company and the Illinois Central Traction Company, connect 
Springfield, Champaign, Urbana, Decatur, Bloomington and Carlin­
ville, and are now reaching out for St. Louis. Beyousset & Laing, 
of Dallas, Tex. , have been awarded the contract for the first work 
on the new line from Staunton to Edwardsville, a distance of 19 
miles. Tracks in Edwardsville are now being laid along Second 
and Purcell Streets and Hillsboro Avenue. The decision of the 
company to run from Edwardsville via Staunton instead of Bunker 
Hill, marked the conclusion of a pretty fight between those towns 
for the line. The route is now being surveyed from Edwardsville 
south to Granite City. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Sept. 21, 1904. 
The Money Market 

Business grew decidedly more active in the money market dur­
ing the week. Rates at the same time reflected the heavy cash 
losses of the loca l banks, hardening appreciably for both call and 
time loans. At the outset of the week demand money was sup­
plied abundantly at I per cent, but toward the close the quota­
tion advanced to 2 per cent, and that is the ruling figure at this 
writing. Time money was considerably more active, owing to the 
heavy trading in the securities' market, and rates for all periods 
were put up ¼ to ½ per cent above those of a week ago. Sixty­
day mon ey, which was obtainable until recen tly at 2½ per cent, 
has been marked up to 3 per cent, while nin ety-day loans now 
command 3½ per cent. Over-the-year funds are quoted at 4 per 
cent. The bulk of the week's business consisted of ninety-day 
maturities at 3½ per cent, the money being supplied very largely 
by foreign houses against exchange transaction. T he commer­
cial paper market has not perceptibly changed. A limited supply 
of high-grade paper is reported, the minimum rate being 4 per 
cent. Demand for these accommodations continues good, an d 
all offerings are readily absorbed. According to the statement 
issued by the Clear ing-House Association last Saturday the banks 
now hold a surplus reserve of $29,000,000 against $38,000,000 the 
previous week, and $13,000,000 a year ago. A lthough this item is 
still well above what it has been for corresponding periods in re­
cent years, it is also true that the withdrawals of cash for crop­
moving purposes are exceptionally heavy. The unusually high 
level at which all agricultural commodities are sell ing is the chief 
reason why larger sums are needed in the interior thi s autumn 
than usual. It is a question now whether, with th ese withdrawals 
in prospect for another two months, and with the low Treasury 
reserve to prevent any relief measures from that quarter, the 
money market will get through the autumn without something of 
a strain. At all events a further rise in money rates is fairly 
certain. 

The Stock narket 

Indications of a decisive check to the upward movement have 
appeared very plainly during the week on the Stock Exchange. 
Some further advances have occurred in individual stocks, notably 
the Steel issues and Pennsylvania Railroad. But as a rule, it has 
been the minor specialties that have gained, while the greater part 
of the list have been slowly but surely receding. The Western 
railroad shares have been sold on estimates of heavy damage from 
recent cold weather in the corn belt. It is the accepted belief, how­
ever, that predictions of low corn yields put out by so-called "ex­
perts," are very much exaggerated to suit speculative interests. 
The much more solid reason behind the decline in the Western 
security group, is that these shares were rather freely distributed 
on the recent rise, an d that the motive for influential support has, 
therefore, been withdrawn. Along with this comes the question 
whether the advance in the market has not gone as far as it ought 
to for the time being, in the line of discounting outside business 
recovery. While reports agree that some improvement has oc­
curred in general trade, as compared with several months ago, the 
outlook for another forward movement is still quite uncertain. 
The high agricultural prices will offset to a large extent deficient 
crop yields, so far as the profits of the farm communities are con­
cerned. But the loss in railway grain freight will be none the 
less heavy. The prospect for railway earnings must be set down 
as less promising than it was a short while ago. Taking these 
matters into account along with the rapidly dwindling bank re­
se rve, and remembering that at the top of this summer's advance 
prices of stocks had covered half the ground lost during the great 
decline of 1903, it is not surpri sing that a sentiment of caution 
and hesitation should have now gained the upper hand on the 
Stock Exchange. 

The traction issues have shared in the reaction in the genera l 
market, with some special weakness in Metropolitan Securities 
and rather noticeable heaviness in Brooklyn Rapid Transit. The 
announcement of another lot of the Brooklyn bonds fo r sale 
caused some weakness in the market for those securities, and 
probably had more than anything else to do with the backward­
ness of the stock. Liquidation in Metropolitan Securities followed 

Mr. Ryan 's declaration that no deal had been arranged for the 
transfer of the property. It is believed, however, that negotiations 
are well under way, and that some definite announcement may be 
expected before long. The Metropolitan Street Railway share~ 
have been exceedingly firm in the week's dealings. 

Philadelphia 
Traction shares in Philadelphia are ger.erally lower on the week. 

After 350 shares had· changed hands at 48½, American Railways 
dropped to 48 on the sale of So shares. Several hundred Consoli­
dated Traction of New J crsey were dealt in at 72. Philadelphia 
E lectric went to 7 3-16, receded to 7, and rallied to 7¼. Philadel­
phia Company common was decidedly heavy, declining from 42¾ 
to 41 ½ on rather large transa;:tion s. The preferred was firm, 
however, rising nearly a point to 45½. Realizing sales were also 
in evidence both in Philadelphia Rapid Transit and in Union Trac­
tion. The former lost a half point from 16½ to 16. Union de­
clined from 56¼ to ss½, and recovered to 56. Philadelphia Trac­
tion sold several times at 97¾-
Chicago 

Very little of an interesting nature has transpired in Chicago 
street railway circles during the past week. There have been 
some minor preliminaries on the part of the city officia ls and 
the Union Traction interests concerning the franchise matter, but 
so far negotiations have not yet reached even a tentative stage since 
the summer vacations terminated. It is expected that Judge Gross­
cup will inspect the Union Traction system early during the com­
ing week to satisfy himself concerning the nature of the improved 
service wrought by the expenditures of something like $500,000 
some months ago. It is believed, however, that the interested 
parties will soon get together and hurry a franchise settlement. 
Trading has been fairly active in the various st reet railway issues 
during the week. City Railway, on the purchase of 150 shares, 
rose from 185 to 190. Fifty shares sold later at 185, then 50 were 
taken at 189¾. A speculative movement in Union Traction com­
mon carried the common stock up from 7 to 8. Three hundred 
North Chicago sold at 87, but West Chicago, after sell ing at 56½, 
dropped to 55 on one tran saction of 10 shares. Chicago & Oak 
Park common sold at 6¾ and 6¼. One hundred Metropolitan 
Elevated common went at 21¼, and odd lots of the preferred at 
59½ and 58½. Northwestern common, on sales of 550 shares, de­
clined from 2r¼ to 20½. Fifty shares of South Side Elevated 
sold at 92. 

Other Traction Securities 
The liqu idation which has been in progress for sometime past 

in the Massachusetts Electrics continued during the early part of 
the week, the common getting down to 12¼ and the preferred to 
58. Subsequently, prices rallied to 13 and 6o respectively. Bos­
ton Elevated sold down to 153 and back again to 154. 'Nest End 
common went as high as 92¼, while the preferred changed hands 
at IIO. Six hundred United Railways of Baltimore were dealt in 
at an advance from 7¼ to 7½- The incomes were steady be­
tween 44¾ and 45, but the general 4s were rather heavy, declin­
ing from 90½ to 90. Other Baltimore transactions inc luded 
City & Suburban of Baltimore 5s at II4, City & Suburban of 
Washington 5s at 101½, North Baltimore ss at II9½, Augusta 
Railway & Electric 5s at 101½, Norfolk Railway & Light­
ing ss at 85¼, and Citizens' Railway and Lighting of New­
port News 5s at So. On the New York curb, Interborough 
Rapid Transit reacted last week from 150 to 145, and rallied to 
147¼, 7000 shares changing hands. On Monday 200 shares sold 
at 147. New Orleans common rose from 10½ to 12 on sa les of 
275 shares, and 200 of the preferred sold between 29½ and 30. 
W ashington E lectric preferred (500 shares) was dealt in between 
70 and 72. T he bonds were active, selling freely at 83½ and later 
at 83 . . 

Tractions in Cincinnati last week were marked by an almost 
entire absence in the sale of bonds, which has been heavy during 
the past few weeks, but the sa le of several leading issues of stocks 
was remarkably heavy, this being particularly true of Cincinnati, 
Newport & Covington. About 5300 shares of the common sold 
at a range of 32 to 33¼, the opening and the closing being both 
at the former figure. About 1700 shares of the preferred changed 
hands with a range of from 93½ to 94:j/g, the former the close. 
Cincinnati Street Railway continued active. about 4200 shares 
se lling at 145 to 146, the former the close. Toledo Railways & 
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Light sold at 20½ on several small lots, and Detroit United at 66¾ 
and 67. Several small lots of Miami & Erie Canal sold at 1½, an 
advance of ½ from former sales. 

Tractions were inactive in Cleveland. Cleveland Electric was 
in stronger demand an d 267 shares sold with a range of from 73 to 
74½. Northern Texas Traction sold at 40 and 40½ on sales 
aggregating 270 shares. A small lot of Northern Ohio Traction 
& Light sold at 13½ . Northern Texas ss sold at 84½ for $7,000 
worth and Aurora, E lgin & Chicago ss receipts at 77 for $5,000 
worth. The deal for the sale of large blocks of Northern Ohio 
Traction & Light 4s to W . E. Hutton & Company, Cincinnat i, is 
still hanging fire , and as time passes there is less inclination on the 
part of the Cleveland holders to accept the proposition. The earn­
ings of the property are showing sati sfactory gains, and they would 
have to decline 33 1-3 per cent before the fi xed charges would be 
in danger of default. At present figures these bonds yield about 
7½ per cent. 

Security Quotations 
The following table shows the present bid quotations fo r the 

leading traction stocks, and the active bonds, as compared with 
last week: 

Closing Bid 
Sept. 14 Sept. 20 

American Railways . .. . . . . . . . . .. . . . . .. .. . . .. . . .. . . .. . .. .. . .. .. .. . 48½ 47½ 
Aurora, Elgin & Chicago ...... .. ..... .... .. ......... .. ... .. .. . .. a15 a13 
Boston E levated . .. . . .... .............. ... ... ........ ............ . 153 153 
Brooklyn Rapid T ran sit .. .. .. . .. .. .. . .. .. .. .. . .. . .. .. .. .. .. .. .. . 55¼ 54% 
Chicago City .... .................................................. 180 185 
Chicago U nion Traction (common) .... .. .... ...... .. .... .... .... 7 7½ 
Chicago Union Traction (preferr ed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 36½ 
Cleveland E lectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72¾ 72¾ 
Consolidated Traction of N ew Jersey ............................. 72½ 71½ 
Con solidated T raction of N ew J ersey 5s ......................... 108½ 108½ 
Detroit United • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 66¼ 
Interborough Rapid Transit ..................................... 148¾ *145 
Lake Shore Electric (prefered) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - a16 
Lake Street E levated . .. .. . .. .. .. .. .. .. .. .. . .. . . . . .. .. .. . .. .. . . . .. 3½ 3½ 
Manhattan R ailway . .. . ...... ..................................... 157.. *152½ 
Masachusetts Electr ic Cos. (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . 12¼ 13 
Massachu setts Electric Cos. (p referred) . . . . . . . . . . . . . . . . . . . . . . . . 59 60 
Metropolitan Eleva ted , Chicago (common) . . . . . . . . . . . . . . . . . . . . . - 20½ 
Metropolitan E levated, Chicago (preferred) . . . . . . . . . . . . . . . . . . . . - 57 
Metropolitan Street ...... .. ............. . ........ .. ............... 122 121% 
Metropolitan Securit ies . . . .. . . .. .. . .. .. .. . .. . . . . . .. . .. . . .. . .. . . . . 81¼ 80 
N ew Orl ean s R ai lways (com mon) .. .. .. .. .. .. .. .. .. .. .... ... .. . 10¾ 
N ew O rl ean s R ail ways (preferred) .. .. .... .. .. .. .. . .. .. .. .. .. .. . 30 
New Orlean s Railways, 4½s .. .. .. .. .. .. . .. . .. .. .. .. .. .. . .. .. . . .. . 74½ 
North American . . .. .. . .. . .. . . .. . .. . . . . . . . . .. . .. . . .. . . . . .. . . . . . . .. 91 
N orthern Ohio Traction & L ight .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. . 14 a14 
Philadelphia Compan y (com mon ) .. .. . .. .. . . . . .. . . .. . . .. . .. .. . .. 44¾ 41 
P hiladelphia R apid T ransit .. .. . .. .. .. . .. . .. . . .. .. . . .. .. .. .. .. .. . 16¼ 15½ 

;t~~~ft~c~::~; . : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : · ~9
¼ •i~¾ 

South Side E lev ated (Ch icago) .. .. . .. . . .. .. . . .. . . .. . .. . .. . .. . . .. - *89½ 
Third Avenu e .................................... ... .. ............ 122 125 
Twin City, Minneapolis (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98½ 96¾ 
U nion T raction (Philadelphia) .. .. .. .. . .. .. . . . .. .. . .. .. .. .. . .. .. 56 56 
U nited R ailways , St. Louis (preferred) . . . . . . . . . . . . . . . . . . . . . . . .. - 55 
West End (common) ................................... .. ....... 92¼ 92 
West End (preferred) .... .. ...................................... 111½ 110 

a Asked. 

Iron and Steel 
Uncertainty is still the keynote of the steel trade. Leading 

authorities report that the Steel Corporation is keeping over three­
fourths of its pig in:m capacity working, and that independent pro­
ducers are making their purchases of raw material free ly. These 
are signs that the current output of finished products is keeping 
up well. But there has yet been no hearty response of new busi­
ness to the recent price reductions, and it is sti ll as great a ques­
tion as ever whether the concessions have gone far enough to 
give the needed stimulus to new orders . Quotations are as fol­
lows: Bessemer pig iron $12.75, Bessemer steel $19 to $20, steel 
rails $28. 
netals. 

Quotations for the leading metals are as follows: Copper 12½ 
to 129-i cents, tin 28 cents, lead 4¼ cents, and spelter s½ cents. 

T he Indianapolis & Northwestern T raction Company has found 
that cheap excursions on Sundays in connection with the steam 
roads pay well. No steam road excursions are run from Indian­
apolis to Chicago, but specials are run fro m Frankfort and Lafay­
ette . T he Traction line supplies the link between Frankfort and 
Indianapoli s and does a large business. 

A DENIAL FROM MR. RYAN ABOUT NEW YORK CONSOLI­
DATION 

Because of the many reports which have been afloat in financial 
circles regarding a Metropolitan Securities-Interborough transac­
tion, Thomas F . Ryan has issued a statement denying that control 
of the company or an option on its stock has been given to any one. 
He has not, however, explained in any way his circular to the syn­
dicate, which gave ri se to all the rumors. Mr. Ryan said: 

"I have refrained from denying the many false rumors regard­
ing Metropolitan Securities which have been circulated during the 
last few months, except in the case of inquiries by bona fide stock­
holders, to whom I have always made prompt replies. · But the 
papers have been imposed upon in such a glaring manner, evidently 
by persons knowing their statements to be fal se, that I feel it my 
duty to the stockholders of the Metropolitan Securities Company 
to say that neither I nor any one representing the management of 
the company has given an option to any one on a majority or any 
other amount of its stock, or knows of any such project, and that 
no one with tli~ authority of the management has entertained or 
will entertain 111 I he future , with my consent, any proposition for 
the control of lht, 1 ompany which does not give to every stockholder 
an equal opportu11ily of participation." 

•• 
COLORADO & SOUTHERN TO ELECTRIFY LINES 

T he important announcement is made by the Denver & Southern 
Railroad Company that plans have been made for electrifying part 
of its system extending from Denver. T he question of substituting 
electr icity for steam on the lines that will be converted has been 
under consideration for nearly three years, and the announcement 
of the changes to be made comes only after the most careful study 
of the problem both in the East and the West, and more particu­
larly on the lines of the New York, New H aven & H artford Rail­
road. 

The change of power will be made by the Denver & Interurban 
Railway Company, whose stock of $3,000,000 is owned by the Den­
ver & Southern Company. The directors will be the following 
officials of the Colorado & Southern: Frank Trumbull, president; 
J. M. H erbert, vice-president and general manager ; E. E. Whitted, 
general counsel; T. S. McMurray, special counsel; A. D. Parker, 
general auditor, all of Denver, and Granville M. Dodge, E dwin 
Hawley and Harry Bronner, of N ew York. 

T he fi rst line of the Colorado & Southern to be equipped with • 
electricity will be that between Denver and Boulder, to be followed 
with the Louisville-Lafayette line and the D enver , Golden & 
Idaho Springs line. The incorporation paper s will cover the right 
to secure a fr anchise for terminals in Denver and to operate on 
Denver streets. This latter plan, however , is not contemplated in 
the immediate- fu tu re. The question of the use of the trolley or 
the third-rail system has not yet been decided. 

MIAMI & ERIE INVESTIGATION CONTINUED 

T he efforts of the Cleveland committee to settle the affairs of the 
Miami & E rie Canal Transportation Company out of court by buy­
ing up the claims embracing the floating debt, which amounts to 
c> bout $rno,ooo, have fail ed owing to the refu sal of some of the 
creditors to settle on the basis proposed, and as a result the in­
vestigation into the affairs of the company before Referee Fuller 
will be continued. The claims of the Cleveland Construction Com­
pany, the original plaintiff, have been bought out by W"ill Christy 
and Ralph A. Harmon, and the suit will be continued in their name. 
Several hundred prominent men, among them Governor Myron 
T. H errick, will be brought into court to detail their connection 
with the company and tell from whom they bought their stock 
end what they paid for it. All the stock brokers in Cleveland have 
been subpcenaed to appear in court with their books to show their 
t ransactions in Miami & E rie Canal stock, the idea being to ob~ 
tain the names of the present stockholders in order that they may 
be assessed for stockholder's liability. 

The leading promotors of the electric mule scheme are now work­
ing on a plan to induce the State to sell them that part of the canal 
between Cincinnati and Dayton. Admitting that the electric mule 
scheme is a failure , the promotors plan to convert the canal, if 
sold to them, into a railroad. 
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THE CONSOLIDATION AT AL TON 

F inal consolidation of the Alton Light & T raction Company wi th 
the St. Louis & Granite City Railway was.a rranged in Alton last 
week, and within a short time the Alton, Granite City & St. Louis 
Traction Company will own the interurban line in course of con­
struction between A lton and St. Louis, and the Alton Gas & E lectric 
Company will own the electric lighting, gas and hot-water heating 
franchi ses and systems in Alton. E. W . Clarke & Company, of 
Philadelphia, have formally entered into bus iness relations with 
the A llen-Francis syndicate of St. Louis and the owners of the 
Alton street railway system, the latter owning a cont rolling interest 
in the new company. 

The A lton & Southern Railway Company was organized last 
week, with headquarters in Alton, as an intermediate company in 
the formal transfer. The officers of this company are: J . F. Por ter, 
president ; F. A. A llen, vice-pres ident ; H. E. Weeks, secretary; J. 
F. Porter, t reasurer. J. S. Clarke, a representative of E. W. Clarke 
& Company, was in Alton to assist in making the transfer. The 
capital stock of the Alton & Southern is nominally $ IOo,ooo. The 
new Alton Gas & E lectric Company was organized with the fol­
lowing officers: F. E . A llen, president; J. F. Porter, vice-presi­
dent; Geo. G. Kuhn, secretary; 0 . S. S towell, treasurer. This 
company, with a capital stock of $500,000, will take over the gas 
and electr ic plants and the hot-water heating system of the old 
company, leaving the street railway system a part of the interurban 
line. 

The only surviving companies of all the corporations organized 
within the last few years to build the interurban line to St. Louis 
will be the Alton, Granite City & St. Louis Company, with a capital 
of $3,000,000, and the A lton Gas & E lectric Company, with $500,000 
capital, the latter being owned by the fo rmer. It is said that the 
electric railway to St. Louis will not be ready for business until 
early nex t year. 

•• 
SPECIAL TRAIN TO ST. LOUIS CONVENTION 

The transportation committee of the A meri can Street Railway 
Association, consisting of James H. McGraw, H . H. Vreeland 
and Albert H. Stanley, has arranged fo r a special t rain to St. 
L ouis, via the Pennsylvania Railroad, leaving New York at IO 
a. m. Saturday, Oct. 8, and arriving at St. L ouis the fo llowing day 
at r o'clock. 

The train will consist of Pullman buffet, smoking and drawing 
room sleeping cars, and will stop at Trenton , P hiladelphia, Har­
ri sburg, Pittsburg, etc. Th e fa re will be th e regular St. Louis 
Exposition rates: For round trip from New York, 15-day limit, 
$26.25 ;.fo r round trip from New York, 6o-day limit, $32.35. There 
will , of course, be a proportionate reduction in thi s rate from 
places south and west of New York. R eservations may be made 
of Mr. Colin Studds, General Eastern Passenger Agent, P ennsvl-
vania Railroad, 263 Fifth Avenue, New York. · 

••• 
MORE TURBINES FOR BOSTON & NORTHERN STREET 

RAILWAY 

The Boston & Northern Street Railway Company has placed 
an order with the General Electric Company for fi ve 500-kw 
turbo-generators. The Massachuse tts E lectric Companies, which 
controls the Boston & Northern, was one of the first street rail­
way compani es to make a test of the turbine in actual service. 

PROVISIONS OF THE LABOR SETTLEMENT IN NEW YORK 

The agreement of the Interborough Rapid Transit Company, of 
New York, with its employers concerning the terms of service 
of the men has been signed on behalf of the men. As previously 
stated in the STREET RAILWAY JouRNAL, the bitterly contested 
questions were the right of priority of men working on the ele­
vated lines to pos itions in the subway, and the question of wages 
of the motormen of subway trains. Failure to reach a basis of 
settlement for these questions threatened a st rike at one t ime but 
concessions made Tuesday, Sept. 6, removed these fears. It w~s on 
Friday, Sept. IO, that the peace compact was finally signed. 

Under the terms of the agreement motormen of the fi rs t class 
are to be paid $3.50 a day for ten hours or less. Men promoted to 
be motormen are to receive $3 a day for the first six months, $3.25 
for the second six months, and $3.50 after one year. No motor­
men are to be discharged for serving on committees to present 
grievances or for other purposes. They are not to be di scharged 
without a full hearing. If a man is exonerated, he is to be rein ­
stated and paid full wages for any term of his suspension he may 
have undergone. 

T he conductors are to receive $2.IO a day for ten hours for the 
first year, $2.25 for the second and $2.50 after the second year. 
Guards employed until Jan. r, 1905, are to receive $r.70 a day. 
Guards employed after Jan. r , 1905, will be paid $r.55 the first 
year, $r.70 the second year, $r.8o after the second year, and $r.95 
after the third year. Hand switchmen will receive $2 per day for 
the first year, and $2.35 after the first year. Tower men will re­
ceive $2.40 per day of eight to ten hours for the first year, and $2.50 
afterward. 

Agents will receive $r.75 for twelve hours for the first year, and 
$2 after the first year. Platform men will receive $r.75 for a day 
of twelve hours. Gatemen will receive $r.40 for a day of twelve 
hours for the first year, and $r.55 after the first year. 

E ngineers from other roads who are employed as motormen will 
receive $3.25 a day for the first year and $3.50 afterward. Fifty 
per cent of the situations in the subway are to be open to the 
motormen, guards and switchmen on the elevated roads, pro­
vided that number apply and qualify for the work. Seniority of 
employment for elevated railroad men is only allowed in the sub­
way when the men take the same positions as they occupied on 
the elevated roads. The standard physical test is to be the one 
adopted. 

••• 
THE TRACTION SITUATION IN CHICAGO 

Another attempt is to be made to settle the ' franchise dispute 
between the city of Chicago and the Union Traction Company. 
The local transportation committee has decided to invite Judge 
Grosscup and the receivers and attorneys of the company to ap­
pear before the committee and discuss a basis for negotiations. 

T he new invitation to the receivers to consider a franchise ex­
tens ion ordinance was based on the correspondence between Mayor 
Harrison and Judge Grosscup which had been sent to the com­
mittee. After the letters of the Mayor and the Judge had been 
read Alderman Raymer proposed the renewal of negotiations. He 
said the committee realized that the greatest difficulty in the settle­
ment of the traction question was the franchise of the Union Trac­
tion Company, but he thought the decision of Judge Grosscup in 
the ninety-nine-year case might open a way for negotiations. He 
suggested that the Judge, the receivers and the attorneys be invited 
to appear before the committee at as early a day as possible to 
discuss the question. The suggestion was adopted. 

The committee has directed Commissioner of Public Works 
Blocki to notify the Union Traction Company to vacate the Wash­
ington and La Salle Street tunnels by Jan. r, in order that work on 
lowering them may begin early next year. The committee has 
adopted the plans presented by George A. Yuille for rerouting 
the North and ·west Side cars in the downtown district while the 
tunnels are being lowered. The plans contemplate trolley systems 
on the present cable loops. 

An offer has been made for a controlling interest in the stock 
oi the Chicago City Railway Company by a syndicate represent­
ing the Union Traction Company. This fact is admitted by J ohn 
J. Mitchell, president of the Illinois Trust & Savings Bank, and 
J. H. Wrenn, of J. H. vVrenn & Comp any, brokers. Mr. Mit­
chell is conducting the Chicago end of the negotiations and Mr. 
Wrenn is a member of the protective committee of the Union 
Traction Company. Both gentlemen were in consultation with 
R. R. Govin during his recent stay in Chicago. The price pro­
posed to shareholders is said to be $200 a share for 91 ,000 to I03,­
ooo shares The large individual holdin gs which are pl edged in 
the new move for control include those of Marshall Fi eld, John 
J. Mitchell, the Leiter estate, the Hoxie estate and the A rmours. 

One report has it that J ohn A. Spoor, president of the U nion 
Stock Yards & Transit Company and the Chicago Juncti on R ail­
way, has been decided upon for pres ident of the Chicago Ci ty 
Railway Company should the Union Traction reorgani zation syn­
d1rate succeed in getting a majority of the South Side Company 
stock. Mr. Spoor will succeed President D . G. H amilton on the 
City R ailway directorate. P. A. Valentine, of Armour & Com­
I-'any, will enter the board of directors of the Chicago City Rail­
way Company. 
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A PECULIAR SUIT 

The Hoosac Valley Street Railway Company, of North Adams, 
Mass., is suing the town of \Villiamstown because it established a 
quarantine against its neigl:bor, North Adams, excluding North 
Adams people entirely from its boundaries. This action was taken 
recently when there was an outbreak of small-pox in North Adams. 
The railway company claims that the quarantine was unnecessary 
and illegal and that the p;:;ssEnger traffic betwen North Adams and 
Williamstown was so far 1 educed by it that the company suffered 
considerable financial loss. Pecuniary damages covering the amount 
of this loss are asked. The company argues that the ordinary pre­
cautions of vaccination and inspection should have been held suffi­
cient to preserve Williamstown from infection by North Adams. 

• • • 
REPORT OF ELECTRICITY ON CONSOLIDATED BETWEEN 

MERIDEN AND BERLIN 

The New York, New Haven & Hartford Railroad is buying a 
strip of land 30 ft. wide between Meriden and Berlin, Conn., lying 
alongside the tracks of the Hartford Division of the road between 
these places. No announcements have been made as to the pur­
pose to which the land will be put, but it is said that it will be. 
used as right of way for a trolley or third-rail line between the 
cities. 

STREET RAILWAY PA TENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED SEPTEMBER 13, 1904 

769,698. Electric Switch; J ames C. Keller and Otto F. Kadown, 
Cleveland, Ohio. App. filed June IO, 1903. An electro-magnet of 
ring shape open at one point and hinged at the opposite point, 
draws together when energized and by means of connections moves 
the switch tongue of a railway track. 

769,854. Trolley Wheel; William T. Wilkinson, Medford, Mass. 
App. filed Dec. 18, 1903. The entire groove for the wire is formed 
in a removable tread portion confined between the two side cheeks. 

769,862. Guard for Third Rails; John H . Guest, Brooklyn, N. Y. 
App. filed Dec. 12, 1903. A protecting strip rests upon the third 
rail and is lifted by the shoe as the train progresses. 

769,900. Switch Operating Device for Street Railways; Henry 
S. Hale, Philadelphia, Pa. App. filed Jan. 5, 1903. Details of con­
struction of pneumatically operated mechanism on the car for en­
gaging levers in the roadbed to thereby throw the switch point in 
advance of the car. 

769,929. Railway Sanding Device; Christian Allenbach, Chicago, 
Ill. App. filed July 5, 1904. The hopper is provided with a false 
bottom, packing interposed between the false bottom and the adja­
cent walls of the hopper, sa id hopper and false bottom being pro­
vided with registering outlet openings, and a valve-seat surround­
ing the opening in the hopper, a spring-actuated valve controlling 
the opening and having a sharp annular edge bearing on the valve­
seat and adapted to cut its way through the flowing sand to become 
seated and thereby prevent leakage. 

770,040. Motor Control System; Charles E. Barry, Schenectady, 
N. Y. App. filed April 18, 1903. The contact operating devices 
are automatically and successively controlled by a number of relays 
which are adjusted to respond to certain successive increments of 
counter-electromotive force in the motor circuit as the motor in­
creases in speed. 

770,107. Street Car; Charles B. Price, Oakmont, Pa. App. filed 
Dec. 30, 1903. A street car provided with a receiving compartment 
extending along one side thereof, a registering turnstile between 
said compartment and the body of the car and an exit therefrom. 

770,II3. Trolley Harp; Edward D. Rockwell, Bristol, Conn. 
App. filed Jan. 13, 1904. The construction permits a swivel move­
ment of the trolley wheel and its shaft with relation to the harp. 

770,132. Car Construction; Henry F. Vogel, St. Louis. Mo. 
App. filed Jan. 16, 190.i. Relates to reinforcing metal posts intro­
duced between the wooden window-posts of a car; also a novel form 
of car lines connected to the reinforcing posts and means whereby 
the wooden window-posts are secured to the reinforcing posts. 

770,158. Third-Rail Covering; Thomas Buckley, New York. 
N. Y. App. filed April 28, 1904. A hinged roof over the third 
rail adapted to open and close as the shoe passes. 

770,161. Car Chair; George W. Chambers, Newark , Ohio. App. 
filed Jan. 2, 1904. Details of a walk-over seat. 

NO STRIKE ON LAKE SHORE ELECTRIC 

The matter of a strike of the employees of the Lake Shore Elec­
tric Railway Company has been grossly exaggerated. The com­
pany recently instituted ; policy of retrenchment, and consolidated 
the Sandusky division with the Cleveland division, L. K. Burge, 
of the Cleveland division being given charge of the cortsolidated 
division. The report became current that the company intended 
tn cnt the wages of all employees, and the men held a meeting and 
asked the company fo r a conference. There was not, however, 
,iny talk of a strike. The officials of the company declared that 
there had been no intention of cutting motormen and conductors, 
and explained that the change made in division was merely in 
keeping with a policy of retrenchment that had been rendered nec­
essary . 

PERSONAL MENTION 

MR. PHJLIP W. MOEN, of Worcester, Mass., formerly of the 
\Vashburn & Moen Manu facturing Company, died Sept. 12 from 
a stroke of apoplexy. He was a director of the Worcester Con­
solidated Street Railway ·and the Boston & Worcester Street Rail­
way. 

MR. W. C. SMITH has resigned as general manager of the 
Pennsylvania & Mahoning Valley Railway Company. He has 
been identified with this company for three years, and will return 
to P ittsburg, his former home, where he is said to have accepted 
a better position. 

MR. M. J. KINCH, of Holland, Mich., has been appointed super­
intendent of the Green Bay Traction Company, operating the new 
interurban line between Green Bay and Kaukauna, Wis., on the 
west side of the Fox River, and the Green Bay-Depere line on th~ 
east side of the river, to succeed Mr. P. F. Goodrich. 

CHANGES IN THE PERSONNEL of the Winnebago Traction 
Company, of Oshkosh, \Vis., have resulted in the retirement from 
the company of Mr. Frank Farquh ar, superintendent, and Mr. 
James Gaffney, electrical engi11eer. Hereafter Mr. John Davey, 
now chief engineer and engineer of power station, will perform 
the duties of superintendent and electrical engineer. 

MR. GEORGE F. CHAPMAN, general manager of the United 
Railways Company, of San Francisco, is visiting in the East. While 
in New York he will consult with the Easte rn owners of the San 
Francisco company regarding the future of the property. His stay 
will probably be prolonged for a month. Mr. Chapman, it will be 
remembered, was connected with the North J ersey Street Railway 
Company before the absorption of that company by the Public 
Service Corporation. 

MR. FREDERICK G. SYKES, for the last two years electrical 
engineer of the Schenectady Railway Company, of Schenectady, 
N. Y., has resigned from the company, to take effect Oct. I. Mr. 
Sykes will become general superintendent of the Portland General 
Electric Company, of Portland, Ore. Previous to his connection 
with the Schenectady Company, Mr. Sykes was employed by the 
General Electric Company in installing the Sydney Tramway sys­
tem in Sydney, Australia. His connection with the General Elec­
tric Company followed his serving as operating superintendent of 
the Brooklyn Edison Company. -

. MR. GUIDO PANTALEON!, for many years manager of the 
St. Louis office of the Westinghouse Electric & Manufacturing 
Company, has been relieved of these duties to act as the personal 
representative of Mr. George Westinghous : during the St. Louis 
Exposition in the reception and entertainment of distinguished 
visitors. He has been appointed general southwestern manager 
of the company, in whi ch capacity his duties will be with the large 
financial interests of t he southwest. Mr. Wm. Clegg. Jr., who has 
for the past five years been Mr. Pantaleoni's associate, has been 
advanced to the position of spec ial agent for the handling of par­
ticularly important contracts in this fi eld. This mark of the high 
regard in whch Mr. Clegg is held by the company is due to his ex­
cellent record. and to the desire to leave him free from the execu­
tive duties coming upon a di strict office manager, so that his 
marked ability as a salesman may have wider scope. Mr. D. E. 
Webster comes from the Denver office to be acting manager pf the 
St. Louis office. During his eleven years with th e Westinghouse 
Company, Mr. Webster has hdd a number of important positions, 
including that of chief of the testing di.!partmenc at East Pitts­
burg, so that he brings to his new office ability as an engineer 
as wt!! as commercial experience. 




