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·~ ~::-/---~ 
The Story of the Light-Wei · ~ ~ h t been devoid of references to another question 

~ -0 1l ha t does the government owe to business? To 
Frequent-Service Car ' ' ~ t:.:i h ' point government officials are too often not 

THE last twelve months have :;een a v ·?raJtlS lfic ned to give ~~~h considerat.ion .. Yet th~y have 
increase in recognition by electri~ rail O o~ l:O · rge responsibility along this lme, for Just as 

panies of the advantages of the lignt-we ig /f.f:,:-1 t1a f~~
1
they impose need less. h~ndicaps up.on busine~s 

quent-service single-operator car. From smal O a i to ~how an apprec iation of busmess mens 
ginnings undertaken by far-sighted elec\ric r a ilway problems, they are themselves preventing the serv-
managers a few years ago, the use of t~.~ type of ice which the nation needs. How s imilar this s itua-
car has spread until now about 150 compJ;'-iies have tion is to that which exists to-day in regard to 

cars with single operators in use or under order. the lack of s upport being given to the electric 

These facts explain why our annual special issue is ra ilway industry by municipal and state govern-
devoted to this s ubject. Briefly, its contents may ments. Electric railways have a vital need of 

be divided into two classes. The first tells what higher fares, but local officia ls, legislators and com-
has been done in different c ities with the light- miss ioners are slow to understand the urgency of 
weight frequent-service car. The contributed ar- the relief. It is time for communiti es to realize that 
ticles, which form the other class, outline the prin- the responsibility for a s uccessful transportation 
ciples which underly such operation, and from them, system is not single. 
to some extent at least, the future of this car in 
electric railway service may be determined. Of 
course, the present sca rcity of labor is an impelling 
reason just new for the adoption of this car where 
it is s uitable. This condition, in the view of many, 
is one which will probably continue for some years 
after the close of the war, so tha t the car is not 
one which should be considered as a war measure 
only. In fact, it h ad proved its desirability on a 
number of systems before August, 1914. The edi­
tors hope that thi s number will ass ist the railways 
in obtaining a better idea of the possibilities of the 
light-weight frequent-service car and so adv ance the 
cause of "More Service at Less Cost." 

Government and Business Have a 
Reciprocal Responsibility 

WHAT does business owe to the government? 
This is an important question in these days of 

war taxation, speeded-up production, price-fixing 
and the like. Hence it was most fitting that the 
Chamber of Commerce of the United States should 
have held a special convention in Atlantic City dur­
ing the past ~eek to learn how the government ·ex-

Reasonable Rules Carefully Enforced 
Are Essentials of Safety 

M OVI NG-PICTURE films, illustrated articles, 
buttons, posters, lectures and similar means 

have been used in the endeavor to interest rai lway 
employees and the public in the safety of each other 
and themselves. These methods are doubtless excel­
lent, as far as they go, and as part of the safety 
propaganda they are essential, but if they are made 
the sole dependence to reduce accidents they wi ll 
prove a disappointment. The real backbone of safety 
is discipline within the r a ilway organization, which 
means the enforcement of rules designed t o secure 
safe operation. To this there are two essentials. 
The first is reasonableness-the rules must be of 
such a character as to commend themselves to those 
t o whom they are addressed as the best means of 
c;ec uring the results sought. If employees can have 

a h a nd in formulating the rules so much the better. 
If the adverti si ng propaganda acts to make the en­
fo rcement of rules easy, its cost is well justified; if 
not, its effect w ill be eva nescent. The second requ i~ 
s ite ~oncerns the management. The rules adopted. 

pects business men to aid in the successful prose- should be enforced tactfully but strictly. These 
cution of the war. We have been interested to no~e, were the two outstanding conclusions of t he New 
howeve r, that the reports of the convention have York meeting of the electric railway section of the 
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1 National Safety Council last week. To repeat a fig­
II ure used before, t he brass band in the safety move-

ment may have its place but it must be as a comple­
ment of discipline and not a substit ute for it. 

The One-Man Car as a 
Traffic P ro1noter 

DURING the past year there has sounded f or the 
electric railways of the count ry no clea rer mes­

sage than that of the necessity f or frequent service. 
Here appears a means for stimulating r evenue that 
seems now to have definitely est ablished it self as 
practical in its working, and in several communities 
of moderate size, where prospective short-haul pas­
sengers prefer to walk rather than wait for a car, 
the change from long to short headway has spelled 
no less than the difference between bankr uptcy and 
prosperity. An increase of one-th ird in service has 
actually produced 60 per cent great er revenue. 

WHY THE ONE-MAN CAR Is ECONOMICAL 

To speak broadly, the new movement for shorter 
headways, which applies practically to every com­
munity of moderate size throughout the entire 
country, and even to certain districts of large cities, 
has been brought about through the development of 
the one-man car with automatic equipment. This, 
at the p resent t ime, offers a peculiarly ready means 
for establishing the desired traffic conditions. Its 
fi rst cost, even with the greatest elaboration in 
regard to the latest improvements, is surprisingly 
small-so low, in fac t , that the investment may 
frequently be written off out of the increased earn­
ings of four or five yea r s. Its economy is posit ive, 
not only because platform labor is reduced, but 
generally bec~ use its introduction means the sub­
stitution of modern and efficient equipment in place 
of obsolete apparatus and permits improved con­
ditions of operation in place of those imposed by 
old-st yle, open-platform, high-step, badly-designed 
car bodies that need only half an excuse t o be 
scrapped. In consequence, we are devot ing the 
major part of this issue to discussions of the one­
man car and its equipment with the aim that at­
tention may thus be drawn to the almost untapped 
source of revenue that exists in short-haul traffic 
obtained through short headways. 

Emphasis, however, should be laid on the fact 
that the one-man car is a means to an end and not 
the end itself. Obviously the one-man car is still 
in a stage of development, and the future may well 
see extended changes in design. In addit ion it is, 
as at present utilized, not suitable for h eavy traffic 
on congested lines, and if the principles upon which 
it was originally devised a re to be applied to off-

peak service in the la rge communities, a wholly new 
set of problems will be encountered. Possibly this 
will develop a one-man-two-man system of opera­
tion such as has already been introduced in several 
cases, or it may be that the · small-car train, as 
suggested in t he article by Mr. Hild, will prove the 
ultimate solution. Still another possibility is that 
the service may be supplemented by the operation 
of existing la rge cars . 

THE FIELD FOR THE S MALL CAR 

The fact is t hat, as with most new inventions anq 
improvements, the exact future field of the one-man 
car remains yet t o be determined. It was devel­
oped originally fo r use on routes of light traffic, 
largely as a means toward economy in operating 
expenses. Then, stimulated in part by the hope of 
providing a successful competitor for the jitney, 
operators began t o use it to give more frequent 
service at h igher speeds on routes of moderate traf­
fic . On such lines, the rush-hour requirements are 
usually moderate both as regards length and inten­
sity, so that a small-capacity body may be adopted 
without imposing excessive penalty in the form 
of numerous tripper ca rs. As at present designed, 
on heavy traffic lines with short headways, the 
raison d'etre of the one-man car disappears. 

Nevertheless, t he localit ies where headways of 
at least ten minutes a re the r ule are numerous 
enough to permit saying that the electric railways 
that serve them const it ute the real backbone of 
the industry. In addition, there a re many of the 
larger properties that have lines with extremely 
thin traffic which may well be capable of expansion 
by frequent service. Even in sparsely-settled out­
lying districts, where no short-haul traffic is latent, 
there are opportunit ies for one-man car operation, 
s ince this offers direct economies in the form of 
reduced operat ing expense. The field for the new 
type of equipment, therefore, is a wide one even 
though it may not be unlimited, and within this field 
noth ing at pr esent before the industry offers greater 
opportunities for r eturn . 

Obviously all of the advantages of the light, quick­
service car would be outweighed if its use involved 
an increased accident hazard. The actual result is 
exactly the r everse. The concentration of responsi­
bility in a single individual placed where he can 
see everything that t ranspires, together with the 
provision of every device that will obviate the occur­
rence of mishap, insures the safest possible oper­
ating conditions. The earlier fear that at crossings, 
and particularly at railroad crossings, the one-man 
car would introduce a new hazard has now generally 
disappeared. It is evident that if it is necessary 
for a platform man to go forward to inspect the 
crossing to insure safety the motor-conductor can 
do this as well as a conductor on a two-man car. 



SEPTEMBER 22, 1917] ELECTRIC RAILWAY JOURN AL [471 

To sum up, the modern one-man car is not a 
mysterious panacea for curing all railway ills, but 
rather a simple business proposition. On a line 
where the old-style standard cars are running ·only 
half filled, the mode·rn one-man car can be substi­
tuted direct, and would thereby effect a saving suf­
ficient to pay something like 50 per cent on the new 
investment, leaving ample margin for writing off 
the book value of the old equipment. Aside from 
new cars, many existing cars could be used for this 
service by providing them with automatic equip­
ments that are characteristic of the new one-man 
designs. Even where old-style standard cars are 
operated at approximately full capacity, and where 
possibilities for developing short-haul traffic exists, 
headways may thus be cut in half without appre­
ciably changing operating expense, and while the 
charges due to the new investment would be met by 
no more than a 20 per cent increase in traffic, a 50 
per cent increase would be conceivable under the 
circumstances. These figures may appear startling, 
but for their confirmation we commend the reader 
to the articles which largely make up this issue. 

Equipment of the Quick-Service 
Car an Important Feature 

IN considering the economies of the one-man car 
it must be emphasized that proper design of its 

equipment is a prime essential. It is useless to 
expect that, by closing the rear end of an old-style 
car and taking off the conductor, satisfactory results 
can be obtained. Platform expense will be reduced, 
it is true, but it is quite possible and even probable, 
except on short lines, that the decrease in schedule 
speed will add to operating expenses enough to off set 
the eliminated wages of the conductor. In other 
words, the one-man system of operation involves 
penalties that must be minimized by improved de­
sign, the major features of which include low floor 
height, power-operated vestibule doors, rapid accel­
eration, air brakes and light weight. Without these 
qualifications the one-man car suffers from a serious 
handicap in schedule speed when compared with a 
similar car operated by two men. Even with them 
the one-man system of operation is still under u 
handicap on speed as compared with a modern two­
man car with automatic equipment, but the handi­
cap, owing to the reduced time loss at stops with all 
modern equipment, is minimized, and when com­
pared with an old-style, two-man car, which the 
one-man design is usually called upon to displace, 
the advantage in schedule speed actually lies with 
the modern one-man car. 

We do not mean to say that there are not in­
stances in which present rolling stock can be con­
verted for one-man operation. Several such are 

cited in this issue, including the Calgary, Alberta, 
municipal lines. Of course, some cars are suitable 
for remodeling and some are not, but the general 
principle holds that the "cut" of modern cars differs 
so essentially from that of older styles that recon­
struction is usually difficult and unsatisfactory. In 
some cases undoubtedly a transition period can be 
tided over, however, permitting cars and equipment 
to be retired gradually, but too much must not be 
expected of them under such circumstances. 

LABOR SA YING DEVICES ARE ESSENTIAL TO SECURE 

FULL BENEF1T OF ONE-MAN OPERATION 

A separate section elsewhere has been devoted 
to a general study of the special equipment of the 
light-weight cars. This shows in detail how motors, 
controllers, brakes, trucks and other essentials con­
tribute to time saving, to weight saving, to safety 
and to comfort. Rapid acceleration and b·raking are 
the chief factors in increasing schedule speed, and 
these are made possible by the special motors and 
braking equipment which have been produced for 
this type of car. As the operator does not have to 
wait for a signal to go ahead or to stop he can utilize 
these facilities to the full, allowif!g a duration of 
stop only sufficient to permit him to perform the 
duties incident to that operation. In these he is 
assisted by numerous devices for door and step con­
trol, fare collection and registration, etc. Attention 
is directed particularly to the safety features of. 
these cars. They are inherently safe because but 
one mind is concerned in the operation, and the 
motor-conductor, being solely responsible, in­
stinctively tends to do the safe thing in any emer­
gency. But he must also be assisted by appropriate 
mechanism. For example, provision must be made 
for emergency stops so that if he instantly per­
forms the act to set the stopping apparatus into 
action it will respond positively in the minimum 
safe time. Thus the operator will have the confi­
dence needed to enable him to make the best possi­
ble speed with his car. 

The advent of the new car has naturally proved 
very stimulating to inventors and designers, as is 
illustrated in the equipment section and elsewhere 
in this issue. The motor-conductor's functions 
are so numerous that he must have every facility 
for performing them with minimum effort and with 
maximum reliability. From the present rate at 
which safety cars are being ordered o,r reconstructed 
from older types it is evident that successful de­
vices will have a larger sale. Hence the appeal is 
not only to inventive talent but to commercial in­
stinct as well. It is safe to predict that the equip­
ment of these cars will be developed to meet the 
demands made upon it by the transportation depart-

• ment; in fact, it may even take the lead by showing 
what modern apparatus can do if given a chance. 
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H ow the Nort hern T exasaTrnct ion Company, by Giv­
ing More. F aster a n<l Safer Servic:e, Has lnereased 
l{evenue 10 per Cent With Light-\Veight Automatic 
Safety C'ars~ l\Iore Cars of T his Type Now Ordered 

R esidential S ection Sl'l'ued by S111n 111 it A venue Line 

O the Northern Texas Traction standards which the electric railway must satisfy 
Company, Fort Worth , Tex., be- or else relinquish its position as the people' s com­
longs the credit for t he first ex- mon carrier . 
tended and thorough trial of spe- T he day when a n electric ra ilway figured on the 
cial light-weight cars designed for largest possible car has gone by. The day when it 
rapid service and equipped with must fig ure on a la rger number of safer, faster and 
automat ic devices for safe hand- more att racti ve car s is here to st ay. The railway 

ling by one operator. While the so-called "one- wh ich th inks it can foo l itself and the public by 
man" car is by no means new, the combination of nai ling up the r ear vest ibule and di scharging half 
all the foregoing features in a "safety" car in- t he plat for m men is not going to get very far with 
volves unique factors and advantages. The r esults ei ther the public or its men. It must show, a s Fort 
accomplished by these cars have been so impressive Wor th has shown, that its first thought is' "more 
that one of the many rai lway men who visited F ort service" and not "less expense." This can be proved 
Worth to study t heir operation well expressed the to t he sati sfaction of the public and the employees 
prevailing opinion when he said: "This is not only thr ough replacing the existing large cars by 
street railroading; it is a new k ind of business.'' an adequate number of small cars, which must be 

There is something about the Forth Worth pi o- new or be equipped with modern automatic safety 
neering that will inspire t he operators of electric devices so that they will fit the job. In these days 
railway properties with a new fa ith in their pro- of world-wide warfare and unprecedented demands 
fession. It is not the mere substitution of a car for labor, the fact that the small cars can be readily 
with one operator for a car with a m otorman and a handled by one operator is an advantage that ac­
conductor. It is far more than that . It is a frank crues t o the public as well as to the railway, and 
r ecognition of the fact that old st andards of ca r t his advantage will not be questioned by the public 
service must go by the board; that the American if it gets what it is after-safer, quicker and more 
public, educat ed by the swifter, more comfortable abundant service. 
privat e automobi le, has set new transportation The jitney years-1915 and 1916-were as hard 
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Summit Avenue Line-Displaced Car (in Front) and N ew Safety Car (in R r:: or) (I f F'01·t W orth 

on the Fort Worth company as on many other prop­
erties. The jitney finally withdrew from this field 
as it did elsewhere in many cases, but it left behind 
the lesson that infrequent headway has no place in 
a city where walking distances are short and private 
automobiles many. 

Experience in many places had shown that the 
jitney could not live and that the private automo­
bile had less effect on revenue if the service was 
increased, say 50 per cent or more. But how could 
the railways afford to keep up the better service 
and make money? 

Consideration of this problem led to the design 
of an entirely new type of car which would take 
such complete advantage of every development in 
car design and car-operating devices that more cars 
could be operated at less cost with respect to power 
and maintenance requirements, and that one man 
would be easily able to operate the new cars faster 
and more safely than the old standard cars could be 
operated by two men. In the Birney car the dream 
has come true. Hereafter this car will be standard­
ized for light-weight car conditions on Stone & 
Webster properties from the smal!est to the largest. 

THE CONSTRUCTION OF THE CAR ITSELF 

The Birney car has been described and it has 
been exhibited, but description and exhibition do not 
tell the story. The accompanying interior and ex-

terior views will help the reader to visualize the 
car. One must ride in it, however, t o appreciate 
the possibilities of starting and stopping at the 
rate of 3 m.p.h.p.s. with no jerking or excessive 
vibration. One must ride to see how the operators 
on a single-track line make their time points. One 
must ride to see how quickly the car is stopped, the 
door opened, the passengers gotten in or out, the 
money placed in the box, the tran~f ers issued, the 
door closed and the getaway made. One must ride 
to appreciate many other things that appeal, each in 
its way, to the railway man, the car operator and 
the rider. 

To refresh the reader's memory,_ the main facts 
concerning the first ten double-end cars at Fort 
Worth are recapitulated: 

Length over a ll. . . . . . . . . . . . . . .. . . ...... .. . 
Length of pla tforms over dasher . . . . . . . . . . . 
Length over body corner posts. . . . ......... . 
Width over sheathing . . . . . . . . . . . . ........ . 
Width over a ll . . . .................... . 
R a il to floor. . . . . . . . . . . . . . . . . . . . . .. 
R a il to roof. . . . . . . . . . . . . . . . . . . . . .. . 
Seat and post spac; ng ... ............... . ... . 
Width of entra n ce a nd exit d oors ( in the clea r ) 
Aisle width . . . 

27 ft . 
4 ft . 

1 7 ft . 
7 ft . 
7 ft. 
2 ft . 
9 ft . 
2 ft . 
2 ft 

9 ½ in. 
6 1n. 
9 ½ in. 
6 in. 

10 Ill, 
3 In, 
9 1n 
4½ in 
6 in. 

20 1n 

It is to be noticed that in the subsequent adop­
tion of this car as a standard, the over-all width of 
the car has been increased 2 in. to allow a 22-in. 
aisle, thus reducing the liability of congestion and 
allowing freer access to the rear platform, which 
is used by smokers. 

---·-~~- -

S ummit A venue Line-Th e S afety Cars have Th eir Share of Severe Grades and Cur ves i n F o1t W orth 
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The present cars weigh 13,400 pounds complete, 
and a ll maintenance experience so far indicates that 
strength has not been unduly sacrificed. The Brill 
78-M-1 truck of 8 ft . wheelbase has 24-in. cast-iron 
wheels with Hess-Bright ball-bearing journals. The 
proved value of anti-friction bearings in permitting 
higher accelera tion and lower energy consumption 
points to their use on all futu re cars of this type. 
The t wo GE-258 motors, rated at 25 h.p. each of 600 
volts, used with K-63 controllers easily withstand 
t he t r emendous rates of acceleration as shown for 
level track in the curve on page 475. Likewise, 
the Westinghouse DH-16 compressor takes good 
care of door operation as well as braking. The cars 
originally had but one t r olley pole. N ow they have 
two, each with a Keystone catcher, so that the oper­
ator does not have to leave the car at turn-backs. 

D IVERS P EOPLE S ERVED BY TH E 

SU MMIT A VENUE L I NE 

The Summit Avenue line was selected for initial 
trial of the new car, beginning Nov. 1, 1916, be-

fifteen to ten minutes. Between 7 a. m. and 8.30 
a. m. and between 3.30 p. m. and 8 p. m. it was cut 
from seven and one-half to five minutes. This was 
accomplished not alone by raising the maximum 
number of cars from six to eight, but also by rais­
ing the schedule speed 12.5 per cent (8.9 m.p.h. to 
10 m.p.h. ) . This means that the round trip of 6.64 
miles is now made in forty instead of forty-five min­
utes. With the five-minute service, the operators 
have to make seven meets on this line. A N achod 
headway recorder at the center of the line is an 
encouragement to uniformity of headway. A speci­
men record is reproduced on page 476. The aver­
age haul is just 2 miles. 

A typical comparison of service follows: Regular 
t r ips raised from 146 to 210; extra trips from fifty­
fo ur to ninety; regular car-hours from fifty-four 
t o seventy-four; extra car-hours from twenty-one 
t o thirty-four; regular car-miles from 485 to 698; 
ext ra car-miles from 179 to 299. 

Incidentally, it may be mentioned that the high 
rate of accelera tion gives the cars a bucking power 

Summit Avenue Line- Operator's Equ ipment of F ort Worth Saf ety Car, and Interior View 

cause of its diversified traffic conditions. It is 
estimated that about 10,000 people are served by 
the cars on this line. They comprise the workers 
in the business district, the people in a high-class 
r esidential section and those in a settlement of 
poorer workers. An idea of the varied character of 
the districts served may be secured from the illus­
t rat ions on page 475. If the cars wer e satisfactory 
under t he conditions of the Summit Avenue line, it 
was thought, they would be a success almost every­
where. 

T HE KIND OF SERVICE OFFERED 

On Nov. 1, 1916, all of the double-truck cars on 
Summit Avenue were removed and the new cars 
installed. The headway from 8.30 a. m. and 3.30 
p. m. and from 8 p. m. to midnight was cut from 

which enabled them to weather an 8½ -in. snowfall 
in J anuary, 1917, better than the bigger cars were 
able t o do. 

P RELIMINARY PUBLICITY-THE PUBLIC RESPONSE 

When the new cars were received and made ready 
for service, the company decided that any extended 
advertising of their merits was undesirable. It was 
thought to be best to put the cars in service and let 
them speak for themselves. So all that was done 
was to distribute a four-page pocket pamphlet to 
the riders of the Summit Avenue line just a day 
ahead of the change. The people were told that they 
were going to have "More frequent, more rapid, 
more safe, more up-to-date service" and that judg­
ment was up to them. The pamphlet, the front of 
which played up these points, contained explicit 
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Summit Avenue Line-Both High-Class Residences and Poorer Quarters Are Served by the 
Safety Cars on This Fort Worth Line 

instructions as to fares , transfers, use of platforms 
and alighting. 

That such publicity and the cars themselves have 
impressed the public is shown by what the patrons 
to-day tell inquisitive strangers. The remarks are 
of this order: 

"I don't use my auto any more in making calls on 
Summit Avenue." 

"I used to get many a lift on a friend's auto while 
waiting for a car, but now I am aboard these little 
whizzers before my friends show up." 

"I wish they would put this car on other lines." 
It will be noticed that the public sees clearly that 

it has been provided with more and better service 
and that it hardly stops to consider whether there is 
one operator on the car or two. 

FARES, EMPLOYEES, STOPS AND COSTS 

The cars are equipped with Johnson fare boxes 
for single registration of cash and with pedal-oper­
ated International R-10 registers for tickets and 
transfers. The operator does not cancel these at 
the time of collection, nor does he make out a sep­
arate ticket and transfer envelope for each trip. 
His trip sheet, shown on page 476, gives the number 
of fares counted by the fare box and register for 
each trip, and at the end of his run all tickets and 
transfers are deposited in one envelope. To date, 
the results have been excellent. 

Transfers are pulled by the operator from a pad 
in his pocket. They are issued on payment of fare. 
The co-operation of the public can be shown in no 
better way than by the fact that about 85 per cent 
of the passengers tender the exact fare. Not more 
than 20 per cent of the riders call for transfers, one 
reason being that the downtown terminus is in the 
heart of the city within easy walking distance of 
stores, offices, etc. 

In beginning safety-car service on the Summit 
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Summit A venue Line-Current Per Car and Speed-Time 
Graphs, Showing E x traordinary Acceleration of 

3 m.p.h.p.s. 

Avenue line, the company selected its most active 
men for operators--;-not men who were the most 
robust but men who were the most alert. This was 
done because Summit Avenue was a test line and 
also was considered more difficult to operate than 
other lines. A general exercise of this care in 
selecting operators would not call for any material 

Summit Avenue Line-Typical View s of Traffic in Fort Worth' s Business Section 
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change in personnel. The running of the safety 
cars may be compared to the running of an auto­
mobile in that there are more things to do than in 
the ord inary electric car, but no severe physical 
effort is required. The doors and steps are air­
operat ed and the hand-brake is only a standby. 

For handling cars on the Summit Avenue line the 
operators are divided for four morning runs, four 
evening runs and four split runs. The men are not 
r equired to work as many hours as regular motor­
men and conductors, but they receive at least as 
much pay for their day's work. On Jan. 15, 1917, 
after two and one-half months of operation, the 
operators were told that if they wished they could 
go back to their old runs without prejudicing their 
standing. Not one man went back. Ten to fifteen 
men from other lines are now on the waiting list. 

Every car has in the front vestibule beside the 
entrance a frame containing a card with the name 
of the car operator. This is gratifying to the men 
and helps to make the service more personal in 
character. No badge numbers are used. 

A comparison of the old and new cars with regard 
to stops shows the following for a typical run: 

Old Ca r 
T ot a l tr ips . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 18 
T ot a l car -miles , ... , • • • • • . • . . . . • . • . • • . . . • 59.6 
Tota l to n -miles ...... ................ . ... 1,13;:, 
T o ta l passengers . . . . . . . . . . . . . . . . . . . . . . . . 490 
Tota l s tops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323 
S tops per 100 passenge1·s. ..... . . . . . . . . . . . . 66 
S t ops per 100 t on -mil es . ........ . ...... . .. 29 
S t ops p er car -mile. . . . . . . . . . . . . . . . . . . . . . . . 5.4 
St ops per t 1·ip.... .. .. .................. .. 17.9 

New Car 
22 
72.8 

5ti~ 
346 
326 

94 
58 

4.5 
14.8 

The smaller number of stops per trip of the new 
cars is a material factor in the increased schedule 

Northern Texas Traction Company 
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Sumrnit A venue Line-Headway Recorder Record, 
Showing How Ca1· Spacing Is Maintained in Fort Worth 

(The twin circles a 1·e due to overlapping ca rs 
of th e Forest P a rk line.) 

speed. As far as the time of stops for loading and 
unloading is concerned, the new cars are faster 
than earlier types because of the low step, the air­
operated doors and steps, the easier entrance and 
exit, and the remarkably high rate of acceleration 
which permits a very quick ret urn to full speed. 
The extra time required for positive opening and 
closing of doors is negligible and is fully compen­
sated for by the elimination of step accidents. 

The following table gives boarding and alighting 
periods for passenger groups from one to nine: 

,-------Time in Seconds-------. 
1,assen ger s r---Boarding-----, ,--Alighting----, 
in G roup T ot a l Per Pass. Tota l Per Pass. 

On e . . . . . . . . . . . . 6.4 6.4 4.0 4.0 
Two . . . . . . . . . . . . 8.6 4.3 5.6 2.8 
Three . . ......... 10.8 3.6 7.6 2.5 
F our . . . . . . . . . . . . 12. 4 3.1 9.2 2.3 
Five , , , . .. ..... . 16 .2 3.2 11.4 2.5 
Six .. .......... . 18. 4 3.1 13.6 2.3 
Seve n .... . ... . . . 23. 0 3.3 16.0 2.3 
E ight . .... ..... . 26.8 3.4 18.4 2.3 
N in e . .. ... ...... 31.0 3.4 21.6 2.4 

While the safety car seats twenty-nine passen­
gers, it has handled in emergencies as many as 
sixty-five riders-giving the almost incrediblv low 
weight of 206 lb. per pas~enger. 

The figures below are based on ten days' 
operation (Nov. 2 to Nov. 11, 1916, inclusive) of 
new cars compared with eleven <lays' operation 
(Oct. 20 tq Oct. 30, inclusive) of old cars: 

TOTAl,T<C«m·o - 31- _l'I ;·~ • J l•'20 " 

TO:U-L l'Alli>NOi:1111 c• • PBD ~oa11:tNc& 16 !'"':""::'""'-"~.,,~"-..:x·-~:::;1~,:'-'.c!i,~:;;i:+----j+-.....,~~,_--'J:":;tt_ll 
1--='-'-"--+-----t----'----,1,-- u.,.;~ 1-nn• Bo1 1 ·;; ,.a-Operating Avera ges-, 
I _ ..,,,_,_so1 _ _ +-___.,1.,__•_-___ a<;,.o..,__ ? _ __ ,_

1 __ 7
1 .zk_ . =· 1 I · .,,.. . =~ 720 Old New 

18 i: . ,n: ,~ . ·~· n"H''" '"~"L' 18-Ton Cars 7-Ton Cars 
1-_-_-_-_-_-_-_-+t_-_-_-_-_-_-_-_1--_-_-_-_-_-_-_1~.:..:.J--=--+--~-.J-__;i-.--i-::._~:j_.=-==1 Average ca r-m iles per day..... .. .... 647 1,099 

191 ---t---..t----t--.+---t---+---I Average kilowa tt-hours per day .. . . . . 1,559 1,088 
Aver a g e w a tt-hours per ca r-mile . . ... · 2,410 990 
Aver a ge ton-miles pe r day ........... 12,199 7,498 I - ---.,......----,-----1 201--t--::;t--+--c.+--l---+---I 

W a tt-hours p er ton-mile. . . . . . . . . . . . . 128 145 
Aver a ge passengers h a ndled per day. 4,035 4.541 02◄700 

n.,, 21 

Aver a ge passenger-miles per day..... 7,787 8,764 
Watt-hours per passenger-mile....... 200 124 
Average seat-miles per day .......... 25,065 31,871 

021711 , ........ .. -. .. 

Made by Safety Ca r Opera tor in Fort Worth NOTE-All energy figures are based upon substation readings. 
,

1

., _____ S- ·u· m·mit Avenue L-ine-Copy of R eport for Day's Work Watt-hours per seat-mile . ........... 62 34 

I 

i. 
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The present energy consumption is materially 
less than that shown in the table, for through the 
use of Rico coasting recorders the average coast­
ing has been raised to 30 per cent. It is interest ­
ing to add that the air used for operating doors, 
steps and brakes requires 3 kw.-hr. per 100 car­
miles or 30 watt-hours per car-mile. 

REVENUE INCREASE OF 10 P ER CENT 

It is clear that the new cars will show a reas­
onable return upon their cost without credit for 
salvage from old equipment and with possible 
charges for completion of amortization of invest­
ment in this equipment. The question remains: 
To what degree has the public shown its appre­
ciation by more riding? 

In a way it is difficult to answer this definitely 
because the increased business has been due to 
several causes, such as better times, eliminated 
jitneys and drafts from nearby lines. Yet, when 
all allowances are made, it is fair to say that of the 
$992 increase in revenue (18.4 per cent) shown for 
November, 1916-February, 1917 as compared with 
corresponding months the year before, at least half 
or say 10 per cent was caused entirely by the better 
service- 26.4 per cent more car hours and 34.1 per 
cent more car miles. Such an increase combined 
with a decrease in the cost of operation and main­
tenance is the most hopeful · s ign of a new day in 
electric railroading. 

PLANS FOR THE FUTURE 

The public approval and the financial success of 
the original ten cars above described have led to the 
prompt ordering of fifteen more of the same type 
for further improvement in service. 

These two p urchases by no means measure the 
extent to which the new transportation standard 
will be adopted in Fort Worth. Radical changes 
require time; the characteristics of each distric~ 
served and to be served must be studied; the or­
ganization must be conserved and adapted to the 
new methods of operation. Rolling stock, much of 
which is comparatively new and modern and repre­
sentative of a large investment, cannot be lightly 
cast aside. 

A cons iderable proportion of t he passenger 
equipment of any large city system is used for rush­
hour service and to replace regular cars undergoing 
repairs, painting, etc. The efficiency of such equip­
ment, which is used only a small part of the time, 
is not of vital importance. T he officials of the Fort 
Worth company have made a study of its standard 

• single-truck cars and believe that some of them can 
profitably be equipped with the necessary automatic 
devices and otherwise fully adapted to serve as 
auxiliaries to the new light-weight cars. They may 
weigh nearly twice as much as the new cars, but 
the cost of moving the excess weight and the 
greater wear and tear on the roadbed during a few 
hours of the day should be less than the added 
fixed charges on entirely new lighter cars. 

It is by no means impossible that traffic studies 
may disclose some situations where double-truck 
cars may also be similarly adapted and used, there­
by further preserving existing investment. The 
problem of developing a proper economic balance 
between new and old equipment by such means is 
one which will require careful, continued study in 
the light of experience with the light-weight safety 
car. It will be a different problem for each com­
munity to which such studies are applicable. 

Summit Avenue Line- Two Safety Cars Passing on Turn Out 
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The Design 
and Development of the Safety Car 

It "\Vas Suggested by the Success of 
the Jitney Bus-It Is Contributing 
to Progress m Car Standardization 

By C. 0. Birney 
Stone & Webster, Boston, ]f ass. 

HE circumstances leading up to the 
design, development and introduc­
tion of what has come to be known , 
as the safety car date from the 
winter of 1914 and 1915, which 
period witnessed the more or less 
general introduction of the "jit-

ney" in Southern and Southwestern cities. The 
writer was at Fort Worth, Tex., for a time during 
that period and observed the startling effect on 
street railway operation produced by that competi­
tive form of transportation. · Notwithstanding the 
fact that the Northern Texas Traction Company, 
operating at Fort Worth, was well supplied with 
equipment, modern in every respect, and was giving 
the best possible service, the popularity of the ser­
vice offered by the jitney bus was such that the 
street cars were operated with greatly reduced 
patronage and receipts. This loss in itself was, of 
course, startling and the suddenness with which it 
occurred and also the rapidity with which it grew 
were such as to afford ample grounds for a most 
pessimistic view of the future of the street railway 
industry. 

THE JITNEY Bus GAVE THE CUE 

dency has since grown to proportions then un­
dreamed of. 

As a result of investigation it became apparent 
that the very desirable elements of increased speed 
and reduced headway readily combined themselves 
with the operation of light-weight units of propor­
tions smaller than had been considered standard up 
to that time. Furthermore, the proposition of oper­
ating a unit of relatively small capacity offered hope 
for additional economy in that the car could, if 
properly equipped, be operated by one person. Our 
efforts were accordingly directed at once toward the 
design and development of such a car unit. It is 
significant that our determination as to the proper 
course of development at that time lay along lines 
which offered more room for effecting economy than 
did any other in the street railway business. In 
other words, the economy to be derived from the re­
duced cost of propelling the car and the reduction in 
platform expense were much greater than could 
have been assured by improvements and efficiency in 
any other part of the street railway organization. 
That situation still holds good, particularly on ac­
count of the high cost of labor and material prevail­
ing at the present time. 

The proposition of operating safety cars was 
A careful analysis of the seemingly attractive taken up by Stone & Webster and, after mature 

features offered by the jitney bus indicated that the consideration, the writer was instructed to make an 
people appreciated the higher average speed and investigation as to the ability of the several manu­
the more frequent service which were characteristic facturers of street railway equipment to provide the 
of the bus service, and it was but a ~hort step to the necessary apparatus. The problems facing the 
conclusion that if the street railway business were street railway managements were placed squarely 
to survive it also must offer these same attractive before car builders, and while the development was 
elements. To provide those elements, with the type then in a very early stage, nevertheless hearty 
of car equipment and under the methods of opera- co-operation was received. The manufacturers 
tion then considered standard in this country, would mentioned hereinafter concurred in our idea that a 
have involved an expenditure for equipment and tremendous effort was to be put forth to prove to 
facilities which could not by any means have been the public that street railway transportation was 
justified, particularly in view of the jitney bus com- after all the best transportation for general city 
petition. It was recognized at once that radical service. 
changes would be required, and that if increased It was finally determined to construct two 
speed and reduced headway were to be provided the cars as a sample or demonstration cars, and 
operation must certainly be placed on a more arrangements were made for the bodies to be built 
economical basis. It will be remembered that the by the American Car Company of St. Louis, the 
tendency in prices of material and labor was even trucks by the J. G. Brill Company of Philadelphia, 
at that time plainly upward, so that little hope for the electrical equipment by the General Electric 
economy was offered in those commodities under the Company of Schenectady, and the air-brake and 

Ill! methods of op:tion _t_h-en- prevailing. Thi~ t~~si:ty~: ntrol equipment br : he~ Westinghouse J 
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Traction Brake Company of Wilmerding, Pa., all of 
the parts to be assembled at the American Car 
Company shops. 

CARS FOR DIFFERENT C ITIES BUILT IN 

SAME PATTERN 

While these cars were under construction the 
following were ordered: Ten for Fort Worth, Tex. ; 
four for Bellingham, Wash. ; three for Everett, 
Wash., and one for Keokuk, Ia. The two sample 
cars were placed in operation in Seattle, Wash., and 
Everett, Wash., respectively, with the result that it 
was soon evident that in order to secure a fair te_st 
of the new idea of car operation, as well as the 
apparatus involved therein, it would be necessary 
to equip some one line with cars of this type so that 
the operation could demonstrate its qualities. For 
this purpose the Summit Avenue line in Fort Worth, 
Tf.x., was selected, and safety-car service was inau­
gurated there on Nov. 1, 1916. Its success was so 
complete and the outlook so promising that Stone 
& Webster have since placed orders for 159 new cars 
of the same type for use on properties which they 
manage. These cars are being built from the same 
designs, patterns and templates, notwithstanding 
the fact that they are to be used in different cities. 

A remarkable condition has developed with re­
spect to car construction as evidenced by the fact 
that the term "standard safety car" is now fre­
quently used. It--is a fact that very rarely have any 
two railway operators selected the same type of car; 
and furthermore, very rarely has the same operator 
selected any given type of car twice in succession. 
Our aim in the production of the safety car was to 
provide one which could be operated on any street 
railway property. On account of the same consid­
erations which warranted Stone & Webster in plac­
ing orders for 159 of such cars, it is apparent that 
the numerous requirements of individual operators 
could easily be grouped and treated in such a way 
that a single type of car would be applicable to 
many different properties. Pursuance of that idea 
in our case paved the way for simplicity in car con­
struction, promptness in delivery and great economy 
in the purchase, not only of the cars themselves, 
but of spare parts required for storeroom stock. 
There is no reason why car builders should not be 
able to build such cars in bulk like automobiles, leav­
ing it to the electric railway engineers of the coun­
try acting together to propose improved standards. 

LESSONS FROM THE FORT WORTH INSTALLATION 

The actual operation of these cars in Fort Worth 
has demonstrated that increased average schedule 
speed with decreased headway and more economi­
cal operation can be secured in practice. These 
were the elements which prompted the development 
of the safety car. Following the inauguration of 
successful operation of this type of car, and as a 
direct result of the widespread consideration being 
given to it, many ideas have been advanced with re­
spect to extending its field. Observation of the re-

sults attained at this time indicates that a light­
weight car of larger proportions and still controlled 
by one person may materialize in the immediate 
future, and this is especially true at present when , 
as a result of the national stress, the conservation 
of man power becomes not a question of economy to 
the street railway industry but rather a patriotic 
duty. Suggestions have also been made relative to 
operating a considerable number of small units in 
trains in order to avoid congestion in city streets. 
It is not believed that this will prove popular or 
profitable, for th_e reason that once a number of the 
small units are coupled together they become, in 
loading and unloading characteristics, very much 
the same as a single Jarge car. They thus lose the 
advantageous features of the small unit with less 
work to perform, which is capable of getting over 
a given piece of track quickly. As a general propo­
sition, .the smaller the car unit the more flexible is 
the car service, and the question as to whether a 
sufficiently large number of small cars can be oper­
ated through certain streets in a city depends 
largely on the track layout. Certainly the economy 
now secured in the operation of this type of car 
justifies more extensive track facilities in the center 
of a city than was justified by the large cars here­
tofore used. There is obviously a time in the 
growth of any city when it may be necessary to get 
away from the idea of operating all of the cars on 
some one particular street. While the operation of 
relatively small-capacity safety cars is not now 
necessarily coupled with the growth of the respec­
tive cities, it is an increase in service and there­
fore demands provision for eliminating congestion. 

SAFETY CARS SUCCESSFUL UNDER PROPER 

OPERATING CONDITIONS 

, 1 

11 

The expansion of safety-car operation into gen- ii/ 
eral city service has been much more rapid than 
was the case with the many other innovations. Its 
extensive use, however, must come under a process 
of careful thought with respect to its direct applica­
tion. Coincident with its introduction, there have 
operated a considerable number of restraining in­
fluences brought about by city councils, state legis­
latures, state commissions, etc. Notwithstanding 
this, however, there is no instance where the suc­
cess of the operation has not followed when the rail­
way operator was possessed of a sufficiently broad 
vision to share part of the economy secured with 
the public in the way of better car service and with 

1
1j; 

the car operators in the form of increased wages. I 

In general it may be said that the best method of ! , 

inaugurating the new form of service is by means , 
of new cars especially built for the purpose, suf­
ficient in number to equip some one line in any :11 

given city, so that the meritorious features of their 
operation may stand out unhampered by r est r ic­
tions involved in older types of cars. At any rate 
where thi s method has been followed there has not 
been a single instance in which economy of opera­
tion and success have not been realized . ____ Ji! 
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The 

"Quick Service Car" 

The Writer Believes that This 
Type of Car Has a Place in 
Cities of ~Tedium and Larger 
Size, but Considers that for 
Such Cities Two or 'rhree-Car 
Trains Will Be Necessary Dur­
ing Rush Hours - Other Sug­
gestions .--\re Made 

By F. W. Hild 
C:e11 eml J/anagrr /) l'lwer (Col.) Tra1111ra.'J 

N these critical days of the electric 
railway industry those who are 
charged with the responsibility of 
directing and financing these prop­
erties find themselves faced with 
difficulties which in variety and 
magnitude are experienced in per­

haps no other industry. This has necessitated 
study of the various problems with an anxious 
care that must in the end result in good for the 
industry. 

These difficulties are partly due to the fault of 
the electric railways themselves through the un­
witting mistakes of the earlier operators or pio­
neers in the industry and also partly to causes en­
tirely beyond the control of the railways. 

In the former group are such things as over­
expansion on many systems and also the old agree­
ments to carry passengers for abnormally long dis­
tances for excessively low rates of fare, whether or 
not thi s resulted from the expansion of the city 
limits or the operation of the universal transfer. 
Still another is the failure generally among ele.ctric 
railway properties to recognize 
the need to provide adequate 

were but a passing phase of transportation, the 
problem would be of serious concern perhaps only 
to the investor in railway securities, but such cannot 
bE: the case and no discussion seems necessary to 
show the absolute economic necessity, now and for 
the indefinite future, of these properties and their 
immense importance to every community and · to 
every citizen. Manifestly, the obvious and most 
sweeping remedy is a higher unit of fare sufficient to 
enhance the revenues to meet all expenses including 
an adequate return to the investor, and quite prop­
erly this is receiving the major consideration of the 
thoughtful and influential members of the electric 
railway fraternity. 

In the meantime, the growing necessities of the 
situa tion have caused the highly able and inventive 
genius with which the industry is so generously en­
dowed to seek by various means to increase revenues 
and to reduce operating costs, and it is the purpose 
of the writer briefly to discuss one important phase 
of thi s endeavor. 

The jitney experience with its inroads upon elec­
tric railway revenues served to focus attention upon 

the automobile as an import­
ant potential competitor in ur­

depreciation and renewal funds 
out of earnings. As the result 
of these things, on many such 
electric railway properties, par­
ticularly in the western part of 
the United States where over­
expansion has been more gen­
eral, the companies have been 
"selling goods below cost" and 
are therefore on a precarious 
economic basis. 

Mr. Hild's 
ban, suburban and interurban 
transportation, and it has come 
to be appreciated that the di­
version of electric railway rev­
enues has not been confined to 
the pay jitney but is being ac­
complished also in surprisingly 
serious amounts by the pri­
vately-owned automobile. The 
experience of Denver, \which 
fortunately has been free from 
the jitney pest, may serve in a 
measure to illustrate the effect 
of the privately-owned automo­
bile on railway revenues. 

In the second group of dif­
ficul ties and in addition to ali 
the foregoing are those adverse 
forces which the electric rail­
ways could not f ully control, 
such for example as the diver-
s ion of transportation revenue 

Recommendations 
1. Multiple-unit c on tr o l 

with automatic acceleration. 

2. Vestibule connection af­
fording passageway between 
cars even while in motion. 

3. Further simplification in 
some of the accessories used 
on the cars. 

4. Still further provisions 
for the comfort and con­
venience of the car operator. 

- - - - _ _j 
A careful and exhaustive 

study by the traffic engineering 

by reason of the marvelous development and grt>W· 
ing use of the automobile. Another is the heavy 
burdens laid upon the utilities through the various 
forms of taxation, and finally there a.re the enor ­
mously increasing cost s of labor and materials. The . 
second group has, of course, super-imposed its bur­
dens upon the first group with the result that the 
economic position of the industry as a whole is 
seriously menaced. 

staff of the Denver Tramway 
has served to develop certain data relating to 
automobiles and their competition which are be­
lieved to be fairly close to the facts and at least 
conservative as to the future. In the study it 
was assumed that saturation would be reached when 
there were eleven automobiles for each 100 of the 
pcpulation. With due allowance for other factors 
which would affect tramway revenues, certain con­
clusions were derived as shown in the table and 
the chart on the next page. If electric railways as developed in thi s country 

[ 480] 
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l!:STIMATlm REDUCTION I N PASSENGER EARNINGS Du~; T O 
AUTOMOBILE COMPETITION 

D E' ll i' (' I' Tnlll/W(l!J, (,'Uy IA11 e., 

Autos in 
Yea r D enver 
1911.............. 3, 190 
191 2.... . . . . . . . . . . 4,000 
1913 .... ....... ... 4,96S 
1914 ..... ........ . 6.120 
191 5 . ..... .... .... 8,575 
1916 ............. . 12,2 00 

Estimated 
1917 .............. 16,000 
191 8 .............. 19,900 
1920 .............. 25 ,200 
19 22 ... . ... ...... . 28,700 
1924 . ... .......... 30,700 
19 26 . . . ........... 32.400 
192 8 .............. 34.200 
1930 .............. 36,000 

R edu c tion in Railway 
l'asse nger Earnings 

P er Auto 
$50.0 0 

-1 5.0 0 
H. GO 
39.00 
37.40 
36.00 

35.00 
35.00 
35 .00 
35 .00 
35.00 
35 .00 
35.00 
35 .00 

T otal 
$160,000 

180,000 
206,000 
23 8 ,000 
320,000 
440,000 

560 ,00 0 
fi96,000 
882 ,000 

1,010,000 
1,073 .000 
1,133,000 
1,197,000 
1,260,000 

· - -------·--·- ·- ----- . 

Obviously it is in no spirit of unfri endline:'\. to 
the railways that privately-owned automobiles 
divert revenues from these companies. As a matter 
of fact it means no profit to the automobile owner 
unless it be the momentary feeling of good-will 
toward him by his deadhead passengers. In time, 
of course, these deadhead passengers will become 
somewhat fewer as the rapidly diminishing novelty, 
already greatly shrunken, makes the automobile yet 
more commonplace. On the other hand, as long as 
prospective electric railway passengers find more fre­
quent opportunities to be carried to or near their 
destinations in the passing a utomobiles of their 
friends, just so long may the diversion of revenues 
from electric railways be expected to continue. 
Manifestly the remedy for this spells better, faster 
and more frequent service by the railways, and so, 
as a matter of important business consideration and 
in justice to themselves as well as in fairness to the 
private automobile owner, serious study and effort 
should be made to solve this particular problem. It 
is true that in our largest cities the automobile is 
not regarded as a factor adversely affecting the 
earnings of urban transportation companies. On 
the contrary, it might even be considered a welcome 
aid, for the problem in our larger cities as a rule 
is to devise ways and means to handle satisfactorily 
the enormous traffic which constantly offers itself. 
On the other hand, in the large majority of our 
cities this form of competition is keenly felt. 

Fortunately a large a mount of splendid construc­
tive work reflecting considerable thought and care­
ful s tudy put into thi s, is expressed by the present 
development of the variously named "light-weight 
car," "one-man car" and "safety car," but which we 
in Denver pref er to designate the "quick service 
car." The origin and development of thi s car 
have been so thoroughly described in the technical 
press that we need only st ate here that the "quick 
service car" means one-man operation-therefore a 
substantial reduction in the platform expense per 
car; that it is very light in weight-therefore a sub­
stantial reduction in power costs and it is hoped in 
maintenance expense also. Since it is much smaller 
a nd much lighter, utilizing the single truck with 
but two motors, its first cost should be material1 ~' 
less than its big brother, the standard double-truck 
car. Some ingenious mechanical and electrical de-

vices have been developed to facilitate safe and con­
venient operation by one man and, in the com­
muniti es where it is being operated, the "quick ser­
vice car" as designed to-day seemingly meets the 
requirements. But so far, this type of car has been 
used only in the smaller cities, a lthough some ex­
perimental trials are being made in one or two 
larger cities, s uch for example as Seattle. 

The "quick service car," besides having large and 
attractive possibilities in the way of low operating 
costs per car, is a lso deemed t o be capable of more 
rapid acceleration than the ordinary double-truck 
city car. Henc~. we have available the reasonable 
means of supplying that "better, faster and more 
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Cha1·t Showing Estimated Efj'ect of Automobile Tl'Clfjic 
on Denv er Passenger Earnin,r;s 

frequent service" which should materially help the 
urban transportation companies regain much of the 
revenues now being diverted by the automobile a nd 
by the impatient individual who will walk rather 
than wait for the car. 

From the standpoint of the public, while there may 
be expected some objection to a car smaller in s ize 
than the ones customarily in use, still the greater 
frequency and the faste r service are so appreciated 
and welcomed as not only to offset the objections 
but to induce greater patronage of the cars. Such 
seems to have been the quite general experience 
where the "quick service car" is being operated. 

From the standpoint of the employee, grea ter 
compensation is usually paid to the operator of t he 
"quick. service car" than to the platform men of the 
present standard car. Moreover, the great er fre­
quency of service, together with the continual move­
ment of the "rolling stones" among street car m en, 

I 
, I 
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insures to t he trainman who desires to continue per­
manently with the company that he need have no 
apprehension about his job. Hence, it is reasonable 
to exped that the "quick service car" will be re­
garded favorably by the large majority of the 
employees. 

With all these favorable factors the question 
ari ses: "Can this type of car be used to advantage 
in cities of medium and larger size, say up to about 
500,000 ?" The writer is inclined to believe that it 
can, but certain further developments in his judg­
ment are essential before it may be safely and suc­
cessfully put into use in such cities. These are: 

1. Multiple unit control with automatic accelera­
tion. 

2. Vestibule connection affording passage-way be­
tween cars even while in motion. 

3. Further simplification in some of the acces­
sories used on the cars. 

4. Still further provisions for the comfort and 
convenience of the car operator. 

MULTIPLE-UNIT CONTROL WITH AUTOMATIC 

ACCELERATION DESIRABLE 

Observation by the writer of the operation of 
these cars in a Southern city seemed to emphasize 
the importance of train operation in order to pro­
vide capacity during the rush hours. Although 
it was sought to meet this by operating so-called 
"double-headers," that is, two cars virtually to­
gether, but of course with a certain amount of 
space between them for safety, nevertheless the 
American determination to board the first car that 
came along regardless of its crowded condition, 
sometimes resulted in sixty-three and more in the 
little twenty-nine-seat car. If there is anything 
that will defeat successful introduction of the 
"quick service car," certainly in the larger cities, 
it is such excessive loading of individual cars. 

When one stops to think, are not problems of 
urban transportation service substantially the same 
in all American cities? Thus in the New York sub­
ways, on the elevated in that city and in Chicago 
during the greater number of the twenty-four hours 

· 1 of the day, the train units may be relatively small. 
•I In Chicago at certain times single-car units are 
I operated and two-car units quite generally, but, of 

course, during the one or two hours constituting the 
morning rush and likewise the evening rush it is 
necessary to tie together a number of these units, 
sometimes into six and eight-car trains. In the 
medium-class cities we find during the rush hour 
two-car trains or trailers, but generally the service 
is provided by trippers or additional single cars 
operated on much closer headway. Clearly the same 
general periodic flow of the daily travel obtains in 
practically all cities, the difference being only in 
degree. Probably 90 per cent of the troubles of the 
urban transportation companies are traceable to the 
rush-hour difficulties, and so it is not strange that 
the present big fifty-seat car is in fact a sort of 
compromise, reflecting the wish to meet the prob-

lem of the one or two rush hours even though the 
greatest percentage of its capacity be not utilized 
and therefore wasted during the remaining twenty­
two hours of the twenty-four. So we may say that 
most surface lines operate throughout each of the 
twenty-four hours of the day relatively large units, 
each of which in a measure corresponds to the rush­
hour train of subway or elevated. 

The present development of the "quick service 
car" is a return to first principles when the early 
success of urban transportation was made possible 
by frequent small units. But, the rush-hour service 
requirements having been allowed up to now to dic­
tate the choice and size of the surface car for the 
entire twenty-four hours, we should not now turn 
around and make the parallel mistake of forgetting 
the rush-hour difficulties and try to force the little 
car as it is to-day to handle that service. 

The theory that frequent operation of the small 
units will serve to keep down sufficiently the accum­
ulation of passengers at the various loading points 
seems t o work out satisfactorily in the smaller cities 
and towns where the periodic flow of travel varies 
only to moderate degree, but under extreme rush­
hour conditions of the middle class and larger cities 
that theory will not hold. In fact, as long as we 
find our factories, department stores, offices and 
other business institutions closing at substantially 
the same time and thus sending out a vast number 
of people, all of whom wish to get to their homes 
at the same time, traffic congestion will always be 
a problem and one which I feel can best be handled 
by offering adequate capacity, preferably by prop­
erly chosen units operated together in trains as 
on the elevated roads. 

A further factor which must not be overlooked is 
the congestion in the streets due to the space occu­
pied by the various vehicles. There should be no 
need to dwell upon this, as reflection will bring out 
the importance of it quite clearly. 

VESTIBULE CONNECTION BETWEEN CARS 

Some years of operating two-car trains in city 
service in Portland and Denver have demonstrated 
quite clearly the desirability of a vestibule connec­
tion between the cars. In both cities, prior to 
January of this year, the far-side stop prevailed, 
and it was the unfailing experience to see the rear 
car of the train heavily loaded, with the front car 
very much less so and often with a surplus of un­
occupied seats. Since January, the near-side stop 
has been in effect in both cities, and in Denver we 
now observe exactly the reverse. Now the front car 
is heavily overloaded ~ hile the trailers carry much 
the lighter loads. In St. Louis, where trailers are 
operated to some extent and where the near-side 
stop is in effect, exactly the same condition obtains. 
Vestibule connections would serve to equalize the 
loading. This, it seems to the writer, is good evi­
dence that it would be highly risky and most unwise 
to rely upon a number of smaller detached units 
during the rush hour, for if people will not take the 
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trouble to go back to the second car of a train and 
there find plenty of seats, but instead ·will pack into 
the first car, no matter how overcrowded, what hope 
is there that they will pass up a crowded small 
"quick service car" immediately before them and 
wait for another, no matter if it is only a block 
away? 

Vestibule and coupler designs for such purposes 
offer fine problems for the inventive minds, and it 
is perhaps of interest to say here that a coupler and 
a vestibule connection to meet the requirements 
have been designed. 

SIMPLIFICATION OF ACCESSORIES 

Putting up to the average platform man the re­
quirement to do the work which we now expect of 
two men calls for still further development of auto­
matic apparatus and simplification of operations. 
For that reason alone the controller should provide 
automatic acceleration; but apart from that, is it 
not about time that control apparatus be designed 
as much with remembrance of the human element 
in the operation as with the view to safeguard the 
motors and the generating apparatus? 

The ordinary K controller is a very effective piece 
of apparatus in the hands of a very competent or 
highly efficient trainman, but since in the practical 
operation of electric railway systems, this man does 
not remain long on the front platform of a car but 
is soon advanced to a better position, it follows that 
the average platform ability is after all what should 
be considered in the design and functioning of con­
troller apparatus. For we find in practical opera­
tion, that the controller is handled in as many dif­
ferent ways as there are men employed to operate 
electric cars. Thus we have excessively fast feeding 
or vice versa, or running on resistance points, or 
widely different methods of acceleration, and these 
various methods of manipulating controller are re­
flected in various troubles with the equipment and 
in operation. 

How well this has been appreciated in operating 
and manufacturing circles is evidenced by the fairly 
wide use of two auxiliary devices, one the automo­
torneer and the other the coasting clock. The coast:. 
ing clock, of course, serves other functions than 

merely to better some of the existing shortcomings 
of the street car platform controller. These auxil­
iary devices have proved to be very helpful but do 
not get to the root of the problem since the original 
cause of it all is still allowed to continue, and not in­
frequently auxiliary devices operate to change 
earlier troubles into others of different kinds. In 
the view of the writer, the real answer is to provide 
city cars with control having automatic accelera­
tion. If this should mean a master controller with 
contactors I believe railway operators would wel­
come such a change, particularly if the master con­
troller could be kept within very small dimensions. 

The entrance doors should be pneumatically oper­
ated, although the vestibule doors may just as well 
be opened by hand and be manipulated by the em­
ployee in the trailing car. 

COMFORT AND CONVENIENCE OF CAR OPERATOR 

Motormen always object to the reflections in the 
front windows due to the lights behind them when 
operating a car without bulkheads, and it is un­
doubtedly an accident risk. That this is appreci­
ated is manifested by the use of auxiliary curtains, 
but these do not fully meet the requirements and 
occasion some objection in that the car operator no 
longer then has a clear view of what is happening 
within the car and at the entrance and exit. Some 
day some bright person will point out a very simple 
solution of this particular problem; perhaps the use 
of curved glass as on some store fronts may furnish 
the idea. 

With the "quick service car" thus developed the 
chances for its successful introduction into larger 
cities would certainly be much better, for then it 
would be entirely up to the operating organ­
ization to provide the needed capacity at the proper 
place and time. In any event the writer believes 
that it would be wise to utilize two men per car in 
the downtown business district during the busier 
portions of the day. This should usually work out 
to one extra motorman for each three or more cars. 
The original operator upon entering the downtown 
district would become the conductor, and therefore 
the same man would deal with the cash throughout 
the trip. 

Mr. Hild says that the present development of the "quick-service 
car" is a. return to first principles 1,uhen the early success of urban 
transportation was made possible by frequent small units, but 
as the rush-hour service requirements have been alloiced up to 
now to dictate the choice and size of the sicrface car for the entire 
twenty-fom~ hours, he believes that we should not now turn around 
and make the parallel mistake of forgetting the rush-hour diffi­
culties and forcing the little car to-day to handle that service. 
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A Railway Without an Attorney 
T he Story of t he Charlottesville & .\ lbemarle Hailway from the Time It ,vas a Joke 

Pnti l Charlottesvil1e Citizens Thought Enough of the Property 
to Put Their Own :;\Ioney Into It 

HIS is the story of Charlottesville, 
1r111c~'111'1,1 Va., and its electric ra ilway. 

!~~~I 
Charlottesville, if one includes the 
surrounding hills, has a population 
of 12,000. Yet not more than 
4000 to 5000 people are near 
enough to be regular r iders. The 

only favorable f eature to encourage riding is t he 
presence of the University of Virginia at one end 
of t he line. There are no industries of importance. 
Quite a number of people have their own carriages, 
and still another large number, the colored fo lk, 
have no carriages at all and not much for carfare. 
It is only a f ew minutes' walk for a lmost anybody 
to t he heart of the town. Nevertheless, on 3.5 miles 
of track t he Charlottesville & Albemarle Railway 
in 1916 carried approximately 1,000,000 passengers. 
How was it done? 

THE CHANGE THAT HAS BEEN WROUG HT 

how a steam turbine plant and a.c . dist r ibution re­
placed reciprocating engines and d.c. distribution, 
and light one-man car s superseded heavy two-men 
car s. That art icle was written two year s after 
the new interests had t aken hold and when it was 
still t oo early to say that they would get back 
what they had put in. 

To-day, after five years, it is no longer doubtful 
that Charlottesville has placed the railway in the 
same class with Thomas Jefferson, the University 
of Virginia, the First F amilies of Virginia and 
the Albemarle pippin-all being matters of peculiar 
pr ide and joy. There was a time when it was held 
a disgrace t o ride in the shabby street cars ; to-day 
walking on Main Street is almost a novelty. The 
reasons a re the simplest-clean cars, frequent ser­
vice, polite operators and the sale of tickets at so 
many drug and grocery stores that people have 
become accustomed to buying transportation as an 
inevitable part of the daily purchases. 

The ELECTRIC RAILWAY JOURNAL for Oct. 17, It was on July 1, 1912, that a syndicate com-
1914, had an art icle enti tled "Making a Small Com- posed of F. C. Todd, Norman James and John L. 
pany P ay." This t old in some deta il of the physi- Livers t ook hold of the discouraged scrap-heap 
cal r ehabilitation of the Charlottesville company- called the CharlottesviTie & Albemarle Railway. 
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Appreciation 
It is often said that the 

present owners of this Com­
pany, who have made large 
investments in Charlottes­
ville, were the prime movers 
in the present activity. 

How Surprising 
It Is 

Effect of Strike 
No alarm need be felt by 

the citizens of Charlottes­
ville, on account of the pro­
posed strike of railroad men, 
for their Electric Service, as 
this Company has enough 
coal in stock to operate until 
1917-likewise, the 7 Per 
Cent Preferred Stock of this 
Company will not be af­
fected. 

l-iave you been helped d i­
rectly, or indirectly by the 
above, and if so, are you 
showing your appreciation 
by investigating the securi­
ties offered on a HOME IN­
DUSTRY, or are you one 
who sends your money to the 
other city, and st ill expects 
your city to grow? 

Think it over, then ask us 
about the 7 Per Cent Ac­
cumulative Preferred Stock, 
which sells at par $100.00. 

That there are some men 
in Charlottesville who will 
invest their money in Oil 
Well, Mining, Insurance and 
Vending Machine stocks, and 
expect returns from their in­
vestments; while other men 
from the money centers will 
invest their money in Char­
lottesville. There is a rea­
son. Think it over, then ask 
us about your investments. 

Why not invest in a Home 
Security which pays a maxi­
mum return with the great­
est safety? Ask us about it. 

C. & A. Railway Co. 
C. & A. Railway Co. C. & A. Railway Co. Telephone 57 

Telephone 57 
Telephone 57 

Charlottesville-E;eamples of How the Company Sold Its Prefened Stock to Local Investors 

This consisted of 3 miles of track, antiquated cars, 
an obsolete arc-lamp system and 308 dissatisfied 
users of electricity. T'o this scrap-heap were at­
tached certain encumbrances, to wit: A first mort­
gage of $25,000 at 5 per cent; a second bond issue 
at 5 per cent, of which $67,600 was outstanding, 
and loans, notes payable, etc., many personally in­
dorsed by the directors, amounting to more than 
$26,000. 

Since July 1, 1912, all the floating indebtedness 
has been cleared away, a $350,000 bond issue at 6 
per cent has been sold at 92.5 net to pay for the 
improvements personally financed by the syndicate, 
and, last but not least, the property has been put on 
such a sound basis that the citizens of Charlottes­
ville have taken up since April, 1915, an issue of 
$100,000 of 7 per cent preferred stock at par. 
Dividends at thi s rate have been paid since July 1, 
1914. Nearly 100 of the most substantial residents 

Charlott esville-View Showing Operator's End of 
New Light-Weight Car 

now have a paying stake in their local public utility. 
No better proof than this could be offered of the 
sound character of the changeover. 

Mr. Livers himself wrote all the advertisements 
in connection with the sale of stock. Some of these 
are reproduced as examples of his horse-sense style 
and ability to make use of questions of current in­
terest, such as the rai lroad strike then threatening. 

WHY THE RAILWAY BUSINESS IMPROVED 

The old trackage of 3 miles included a short spur 
on which a needless shuttle service had been oper­
ated. One of the first things that Mr. Livers did on 
becoming manager was to take up this track and 
use it for an extension toward the Univers;itJy 
grounds north. This encouraged the development 
of the University end of the town and so developed 
more riding. At the lower end of the town the 
company had to use a makeshift turntable for its 

Charlottesville-The Rides Are Short, but th e Cross­
seats Help the Riding Habit Immensely 
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Charlottesv ille-Views of Interior of Mru"n Office and Winding Stairway 

new single-end cars, but finally the Chesapeake & 
Ohio Railroad permitted the building of a loop at 
its station there so that people can enter the cars 
directly from the station s idewalk instead of tramp­
ing up an incline. The three sidings on Main Street 
were increased to five, so that a five-minute service 
can be given on the summer schedule. 

As mentioned in the earlier art icle in the ELEC­
TRIC RAILWAY JOURNAL, Mr. Livers made popular 
the park at Fry's Spring, the southern end of the 
line, by converting a deficit-making hotel into a 
group of cottages and the leftovers into a g lazed 
dance pavilion. As only half the cars go through 
to Fry's Spring, the car operator blows his whistle 
once on outbound trips and twice on inbound trips, 
so that prospective passengers do not have to leave 
their homes in bad weather until the last minute. 

But the great change was in the character of the 
rolling stock. Before the new cars came, bathtub 
enamel and scrubbing brushes were freely used as 
evidence of the new management's good intentions. 
Then came the near-side one-man cars-there are 
now seven of them- weighing 18,000 lb. as com­
pared with 24,000 lb. to 30,000 lb. for the old ones. 
Some views of these cars are reproduced herewith. 
Through using such cars the platform expense was 
cut in two. Energy expense was cut even more, 
for it cost the old plant almost 8 cents a kilowatt­
hour and the present cars are billed at 2 cents a 
kilowatt-hour. Yet the end in economical operation 
has not been reached, for lately the cars were 
equipped with "Economy" meters which will pay 
for themselves many times over. 

The cars are 31 ft. 2¼ in. over all and seat 

Charlottesville-Not a Colonia l R esidence but the Office and Salesroom of the Com.pany 
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thirty-six passengers . The doors are hand operated. 
Fare collection is simple, as about one-half of the 
passengers buy tickets and deposit them in a New 
Haven locked farebox. All passengers, of course, 
enter and leave via the front platform, but colored 
passengers take the rear seats. The cars are 
roomy; the cross-seats comfortable, and the com­
pany never passes a nickel. 

The operator of tl:J.e car handles very little cash, 
because so many tickets are sold through store­
keepers. Tickets for adults are sold at s ix for 25 
cents; for children, a t 2.5 cents each. The store­
keepers receive no commission except on children's 
tickets, for which they pay $14.25 in buying $15 
lots-a commission of 5 per cent. All such trans­
actions are cash. Once there were 20,000 deadhead 
riders a year-there are none now. 

In a town of this size, a booklet of information 
hardly seems necessary. For all that, the com­
pany has got out a vest-pocket booklet with time­
tables and data for power and lighting customers. 
This booklet, by the way, cost the company nothing, 
as it was a part of a local trade directory. 

No ACCIDENTS-No ATTORNEY 

It may be well here to explain the title of this 
article: "A Railway Without an Attorney." When 

member of a lmost everything in t own. No affair 
is thought to be complete without him. Yet he 
came to this famous Confederate town from Gettys­
burg! 

T'HE SHORT, SAD HISTORY OF THE JITNEY 

In the summer of 1915, when Mr. Livers was at 
tending the National Electric Light Associatiou 
convention at San F rancisco, the jit ney appeared in 
Charlottesville. When Mr. Livers r eturned, he 

- -=------: 

DAtLONY .I::..A~C....ONY 

uOR:C" ic;;,:--, 

L J 

the present administration came in, it found two y-
other obligations besides those previously named. , ,?-_~•~ i I 
One of these was a judgment of $1,750 covering L:::::':_~ 
paving arrears, and the other was an accident ------~!d£ _ _ --E3-""wuat•r,c_. ___ :2_<.£_Jt'ffJoN 

judgment of about $6,000. Both cases were settled. I ...,_,_. 
Since the new way of doing things was begun, there •r--••

1111111
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have been no accidents or lawsuits of any kind. ,.. -
The Charlottesville & Albemarle Railway is really a I•i 

11 

~ -.... ~ ........ """""~~.......,1. 'I railway without an attorney. ii [t~ •""ifl I. RELATIONS WITH THE MEN 

This is a short chapter and one worth thinking 
over. The men receive 17 cents an hour to-day, 
just as they did under the two-men system. While 
the total number of cars is seven, the number of 
trainmen is seventeen. The trainmen, however, 
also include carhouse men, shopmen and a lamp 
trimmer, all of whom are available for platform 
relief duty. Car service is maintained from 6 a. m. 
to 11 p. m., and the runs are usually eight hours, 
four in the morning and fou r in the e,vening. 
There is no extra list. The t r ainmen may be de­
scribed in the same wa~' as officeholders: "Few die 
and none resign." Since 1915 every employee of 
the company has received ten days' annual vaca­
tion with pay. 

To every man on the property Mr. Livers is just 
"John." When in trouble they come to him as a 
matter of course. Nor is there any sense of patron­
age in this. A fine assembly room is provided for 
all the employees. When an entertaining talk 
about railroads-say the great electrifications-is 
to be given, Mr. Livers invites the big men of the 
town. It might be said here, by the way, that he 
is president of the Chamber of Commerce and a 

II ,.~,.~ _ '. n, ~-; ( . _ f 
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r'!ta d ott esP ille-How One S h-11 e/11re Hou:; es tlu: Com­
pany j'l·om Offices to Su ln:i tation 
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maintained throughout the winter the five-minute 
summer schedule instead of a seven-and-a-half min­
ute schedule, and he kept up the earnings at some 
increase in mileage. Before another summer came, 
the Council had passed an ordinance demanding 
that the jitneys ma intain a regular schedule over a 
definite route and that Lhey furnish a $1,000 bond. 
Yale jitney! 

A NEW HOl.vlE AS THOMAS JEFFERSON 
WOULD HAVE HAD IT 

In and around Charlottesville cluster memories 
of one of America's greatest men, Thomas Jefferson. 
Jefferson was the greatest of early American archi­
tects, and specimens of his work are found not only 
in "Monticello" on a mountain overlooking Char­
lottesville, but also in many of the homes he de­
signed for his neighbors. Therefore, the Char­
lottesville & Albemarle Railway could pay no finer 
compliment to the memory of Jefferson and to the 
town that was so long his home than to put up as a 
sales and administration building a $20,000 edifice 
wh ich is a splendid example of Jeffersonian archi­
tecture. 

The new building, shown on page 486, is located 
on Main Street at a point where there was formerly 
a collection of poor shacks. In front of the plot 
was a small municipal eyesore, which the company 
has converted into a park. Around the corner is 
a plot on which a public library is to be built. In­
stead of a dazzling, garish electric sign to advertise 
its business, the company floodlights the building 
at night. The effect of the light on the combina­
tion of red brick, white trimmings a nd green shut­
ters is beautiful instead of blatant. A little modest 
cast-bronze lettering on the front is all that tells 
the visitor that this is the home of a corporation 
and not one of the First Families of Virginia. 

The plans on page 487 show how one structure 
houses an electrical salesroom, offices, storeroom, 
garage, substation and men's room. A fireproof 
partition is provided between the building proper 
and the annex at the rear. On entering the build­
ing, the visitor will find that the interior fully har­
monizes with the exterior. First to catch the eye 
is a perfect example of a Colonial winding stair­
case with a grandfather's clock. 

All the sales counters are low, restful to lean 
upon and free from forbidding grillwork. At the 
left are the general offices open to every inquirer. 
Instead of advertising matter, the walls are orna­
mented with rare prints of Jefferson, Washington 
and other Revolutionary worthies. In the ladies' 
room and the directors' room upstairs are other old­
time prints. The balcony outside the men's room 
has made an excellent rostrum for speakers at 
political gatherings. 

While the architecture of the building is 
eighteenth century, the spirit of the organization 
inside is twentieth century. The Charlottesville 
& Albemarle Railway makes no loud noises but 
works quietly and sincerely, as if everybody on the 

property really liked his job of rendering service to 
the public. 

Although ELECTRIC RAILWAY JOURNAL readers 
are interested primarily in railway operation and 
the selling of transportation, it may be well to close 
with a brief statement of what the Charlottesville 
& Albemarle Railway has accomplished in the cen­
tral station business. It began with 308 customers; 
it has to-day more than 1600 customers-all live 
ones. The old rates of 18 cents maximum and 5 
cents minimum have become 12 cents maximum and 
2 cents minimum for large users of electric ranges. 
When the company has 2000 customers and a light~ 
ing income of $100,000, it will make a further re­
duction in rates. And this is by no means a hun­
dred years away. For the fiscal year, July 1, 1910, 
to June 30, 1911, the light and power earnings 
were only $29,004; for the calendar year 1916 they 
were $68,867. 

About one-fourth of all electric range prospects 
in town are now users of the service. There is not a 
gasoline engine or acetylene plant in Charlottesville 
to-day, and practically every workshop or store that 
can use electricity is now on the mains. One of 
the sales-getting devices is a paper drinking cup 
available to a passenger on the Fry's Spring line. 

One of the latest customers is the Southern 
Railway. The company learned that the railroad 
was about to put up its own substation for 4400-
volt signal and lighting circuits to care for service 
on the main line north and south of Charlottesville. 
The Charlottesville & Albemarle Railway secured 
this business_, amounting now to more than $125 a 
month. It a lso agreed t o take care of the necessary 
transformers and switchboard at its own substation, 
thus insuring better service than could be given off 
the distribution lines. 

In conclusion, another typical instance of service 
may be mentioned, convenience for the customer in 
paying bills. The company prints a postcard state­
ment, the coupon of which it retains, sending the 
larger portion to the customer. The amount due is 
payable, as noted on the s_tatement, at either of 
Charlottesville's national banks. This plan is an 
excellent accelerator of payment. The old discount 
of 10 per cent for cash was abolished long ago, as 
the company found that there was no need of giving 
money away when the people were satisfied with 
its service. Furthermore, it is said, when a public 
service commission fixes rates, it does not take 
discounts into consideration. 

THE MORAL 

The moral of Charlottesville is plain. Good 
service can change a disreputable, run-down utility 
into a permanently paying proposition if the men 
who furnish the brains and the money· have the 
patience to see it through. Those who play fair 
with the people will find that the people will play 
fair with them. Surely, Charlottesville can go no 
further than to invest its money in its home utility 
rather than in some outside corporation. 

I 
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The Light-Weight Safety Car and 
Car Standardization 

By W. H. H eulings, Jr. 
1'ice-I'rt!side11t The J. 0. I/rill ('om p<lll!J 

I'hiladclp!tia, Pa. 

ARADOXIGAL as it may seem the 
' transportation industry has been 

developing toward single-truck, 
one-man car s for many years. 
There were evidences of an in­
creasing use of smaller car units 
before the prepayment methods 

came into use a decade ago, but the growth was 
halted by the turning of attention to prepayment 
schemes and their accompanying door and step­
operating devices. Then came the use of steel in 
under-frame construction, later extending up the 
sides of cars, and finally including the whole frame­
work and sheathing. This brought about a large 
reduction in weight. In changing from wood to 
steel, weight reduction naturally came in for a 
great deal of attention, especially in view of the 
fact that for a number of years previously there 
had been an illogical demand for large capacity cars 

For a time there was a tendency to build steel 
cars heavier than necessary. Purchasers had to 
"play safe" and avoid too radical a change in re­
gard to maintenance charges, and builders could not 
obtain all of the material in the shapes and sizes 
desired. However, experience was gained quickly, 
the desired commercial and pressed shapes were 
produced, and car builders were able to standardize 
their material to a considerable extent. 

RESUSCITATION OF ONE-MAN CAR IDEA 

A number of years ago the managers of a few 
lines in different parts of the country had the hardi­
hood to resuscitate one-man operation, which had 
been instituted on horse-car lines throughout the 
country soon after the close of the Civil War and 
had saved many a line from bankruptcy. It fell 
to the lot of The J. G. Brill Company to design 
and build these early one-man electric cars. Thi s 
was before the days of steel construction, and of the 
two-leaf pivotal doors and the simple, balanced door 
and step-operating devices, so that the one-man cars 
were rather heavy and unwieldy to operate. Other 
companies having to reduce expenses, instituted 
the same system on all or part of their lines. The 
"Nearside" car, also, has had a wide influence in 
the field in the direction of one-man operation. 
because it long ago proved beyond any shadow oi 
doubt that the location of entrance and exit a t the 
forward end only, with doors and steps controlled 
by the motorman alone, was not only thoroughly 
feasible but eminently successful. 

These were the beginnings, and there was a grow-

The Author Shows That the 
Standardization .Movement ll as 
Heceive<l a Great l mpe t us 
Through the Advent of the Light-

Weight Safety Car 

ing use of one-man cars in the succeeding years. 
Early in 1915 the engineering department of the 
Brill company sent out a questionnaire to those rail­
way companies which had equipped their lines with 
cars purposely built for one-man operation. The 
answers received were compiled in a table of data 
which proved the practicability and satisfactory 
service of the car in every particular. The sub­
stance of this valuable table was published and 
discussed in the issue of the ELECTRIC RAILWAY 
JOURNAL for April 21, 1917, and the data have been 
otherwise widely circu lated throughout the field. 
They have formed the basis of evidence of su<.;.::essful 
one-man car operation in many cases placed by rail­
way companies before state public service commis­
sions in petitions for permission to inaugurate one­
man car operation. 

In July, 1915, the Brill Company commenced a 
carefully planned publicity campaign on the subject 
of the one-man car and employed a page advertise­
ment in the ELECTRIC RAILWAY JuURNAL each week 
to develop every viewpoint of improved service and 
greater economy obta:ned through their use. These 
adverti sements were continued without a break for 
more tha n a year and should be credited with a iding 
very materially in the preparation of the field for 
the wide adoption of these cars. 

That one-man car operation is both satisfactory 
and economical is a settled question so far as lines 
in small and medium sized ci ties are concerned, and 
it is very evident to me that sooner or later it 
will be adapted to parts of the service of large city 
systems, for present methods which permit the run­
ning of half empty cars during the greater part 
of the day are wasteful of power and plainly evi­
dence a serious lack of flexibility. Managers in all 
quarters are seeking t o rid themselves of this handi­
cap to their earning capacity and to substitute a 
means for building up their service. 

THE TIME Is RIPE FOR STANDARD CARS 

From the carbuilders' standpoint, never since the 
horsecar days has there been such a n opportunity 
to have a standard car as is now offered in the field 
of railway transportation in small and medium­
s ized cities, and probably to a considerable extent 
on the systems of large cities. Tow::ird the end 
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of the horsecar days a few light-weight, one ana 
two-horse types became standardized and met the 
requirements of most of t he field. These same cars 
are still built for horse. lines in foreign countries. 
Through this standardizat ion car builder s were en­
abled to t urn out better work because their men 
became accustomed to certa in patterns, templates, 
methods, et c. As a consequence costs were reduced 
and deliveries were made mor e pr omptly. Although 
it is a far cry from a wooden horsecar to a steel 
motor car, still t here is much that may be made 
analagous by the focus ing of effo r t s on a f ew types 
and developing them. This could replace the previ­
ous pract ice of constantly diverging in the en­
deavor t o meet " local conditions'' and working out 
feat ures that , a lthough good, are expensive to make 
and maintain because of their peculiarity. Car 
builders and car buyers are both to blame for this 
divergence in types, both have been act uated by the 
commendable desire to improve, but both should 
have realized long ago the inevitable result of the 
unorganized furnishing of equipment for an in­
dustry spread over a wide area and developing rap­
idly a long similar lines. 

However, this more or less useless divergence of 
car types will a utomatically cease in time and one 
of t h e causes for bringing it to an end is already 
at hand in the fo rm of the light-weight, one-man 
car. If the Stone & Webst er E ng ineering Corpora­
tion and its engineer of car design and construction . 
C. 0. Birney, in collaboration with the American 
Car Company, had not .produced the type of car that 
has been and is now being built in such large num­
bers, doubtless there would have been an indefini te 
continuation of t he multiplicity of divergent types 
in thi s class of service. Instead, the field has been 
g iven the "safety car" a design r emarkably logically 
adapted t o the sit uation and one that has hit t he 
tar get of the traffic problem of the average American 
city squarely in the bull's-eye. What F ord did in 
the aut omobile field Birney has done in the electric 
car field. 

BENEFITS OF STANDARDIZATIO N 

And this is what car standardization, as thus 
far achieved in the light-weight, one-man type, has 
done for the manufacturer: It has simplified the 
purchase of material because the light commercial 
shapes called for in the design are of sections, sizes 
and weight s that have a large market and ar e most 
readi ly obtainable under normal conditions. It has 
enabled the parts to be made up in large quantities, 

permit t ing the larger steel parts to be painted and 
stored in the open. It has habituated the workmen 
to the routine of making the parts and building 
the car s, insuring greater accuracy and rapidity 
in the work. It has eliminated the necessity for 
making preliminary drawings, sca le drawings, de­
ta il and working drawings, bills of material, etc. 
It has relieved the engineering department of an 
enormous amount of computation of strength of 
mat erial, etc. It has done away with estimating, 
and has r educed correspondence and other cle.rical 
work t o a minimum. It has done away with the 
necessity for new patterns, templates and jigs. It 
has permitted shop and storeroom organization to 
be made more specific and efficient, so that machin­
ery and facilities can be utilized to better advantage 
and supplies ordered in larger quantities with 
greater definiteness and less waste. 

St andardization cannot help but eliminate waste, 
speed up production and improve the product in 
any line of manufacture. The comparatively short 
experience in standardized car construction of the 
modern steel framed one-man type has proved what 
has long been evident-i.e., that cars can be built 
at a much lower cost and in much shorter time 
if they are reduced to a f ew standard types for 
the different classes of service. It is probable that 
structural differences between types designed for 
the various classes of service also can be reduced 
by careful planning so that parts may be inter­
changeable to an even greater extent. 

A very promising beginning has been made in the 
standardization of this light-weight, one-man safety 
car with its two or three modifications of platforms 
and its one design of body. It was only to be ex­
pected that st andardization in cars would begin 
with the single-truck, city type and doubtless it will 
soon show it s beneficent influence in the other classes 
of cars. Many rai lway men believe that the one­
man car will prove so st rong a competitor of the 
larger t ypes th at in most cities they will soon dis­
appear. Others consider that t he double-truck car 
will continue to have the chief place on the larger 
city systems, but will be arranged t o operate as a 
one-man car outside of r ush hours. 

Whatever is the outcome of the impetus given 
to car standardization through the success of this 
one-man car, certain it is t hat the car builders will 
continue to co-operate in every way t o further the 
adoption of standard types, for it is pla in that what­
ever benefits t h e transport ation industry benefits the 
car -building indust ry. 

"The .field has been given in the 'safety car' a design remarkably , 
logically adapted to the situation and one that has hit the target 
of the traffic problem of the average American city squarely in 
the bull's-eye. What Ford did in the antornobile field Birney has 
clone in the electric car field ." - W. H. H EULINcs, JR. 
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Working Out the "More Service" 
Idea in W ashington 

F.: --
Sing le-End Bil'ney Cai· Usecl on S('((fflc Di1•isioll 

The Puget Sound Traction, Light & Power Compan)T I las Sm·eessfully 
r sed Light-,Yeight .All-Automatic Safety Cars on I ts Yarious 

Divisions for Supp!ementary Service and Better ~\ll-Day 
Service- Public Has Responded with Larger Patronage 

ITH increased cost of service and 
decreased revenues, owing to 
higher prices of material, sup­
plies and labor on the one hand 
and to automobi le and jitney com­
petition on the other, the electric 
railway operator has generally 

been confronted with the problem of making both 
ends meet . Increased rates, of course, would cure 
the condition. But increases sufficient to provide 
adequate income to insure all operating costs a nd a 
fair return on the investment are not possible in 
all cases, at least not without placing an undesirable 
burden on the public. H ence the electric railwav 
operator is applying hi s own genius and initiative 
in an effort to find the way out. 

The automobile has brought one thing home to 
electric railway managers, i.e., that greater speeq 
and more frequent service with fewer stops are 
popular. It is in that direction and in the opera­
tion of light-weight extra-service cars that some 
operators are now experimenting, using an all~ 
automatic safety car with a single operator. Among 
those who are giving this type of car a careful tria\ 
is the Puget Sound Traction, Light & Power Com-

pany, which has put some of these cars into opera­
tion on its Seattle, Bellingham, Everett and Tacoma 
Divisions in the State of Washington. 

The purpose of the experiment is to provide 
extra ser vice on certain suitable lines up to the 
saturation point established by such extra service, 
and to see whether by this means increased revenues 
can be provided at a less proportionate operating 
expense. The feeling is t hat if this can be done 
accelerated and more frequent service will be fur­
nished to which the public will respond with larger 
patronage, a nd increased operating costs will b6 
met without askin g too much of the public in the 
way of increased rates- provided it is clone, of 
course, without causing serious disturbance in ex­
isting conditions. If successful the extra-service 
safety car will eventually mean more cars, fewer 
stops and more rapid movement- conditions that 
should meet the popular demand for service re­
fl ect ed in the use of the automobile and the j itney. 

In addition to providing the supplementary serv­
ice referred to above, the safety car has been used 
to replace heavier, standard cars and t o give better 
all-day serv ice. The conditions un der which t he 
new cars were introduced in both cases a nd t he 
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results accomplished in the districts served by the 
P uget Sound Traction, Light & Power Company are 
detailed below. 

Seattle Division 
The city of Seattle, with its population of about 

300,000, is served by more than 200 miles of elec~ 
tric railway lines. Facing Elliott Bay, an arm of 
Puget Sound, with more than 6 miles of deep 
water frontage and well-developed wharf and ter­
minal facilities, it is the geographical center of 
the Puget Sound country. A distance of 3.5 miles 

, back from the bay lies Lake Washington, a deep 
body of water about 28 miles long. This was re­
cently connected with the bay by a canal to give 
the largest vessels a fresh water haven. 

Between bay and lake the city has extended, 
largely to the north, to accommodate its growing 
population and industries. This extension has in­
volved new and longer lines of electric railway com­
munication. The city is one of many hills and, in 
spite of very extensive leveling activities in prog­
ress for several years, many steep grades still re­
main. Several cable car lines have resisted the in­
roads of their electric railway competitors,although 
t he inroads did not stop until the cables were all 
electrically driven. 

With these steep grades, long lines and a con­
gested business district, which practically all cars 
enter, conditions in Seattle impress the casual ob­
server as not particularly adapted t o the use of 
small, light cars. For these reasons, and because 
of some delays in securing the necessary permits 
from regulatory a uthori­
ties, the use of safet y 
cars in Seat t le has thus 
far been on a compara­
tively small scale. The 
results, howevE>r, 
been satisfactory. 

have 

INCREASING SERVICE 24 
PER CENT AND RE-

CEIPTS 35 PER CENT 

G. A. Richardson, 
general superintendent 
of railways, Seattle 

COMPARATLVE DATA OF OPERATION ON SUMMIT AVENUE LIN!!: 
*Mayl- t Jul y 27- :j:Oct. 5-
June 27 Oct. 4 Oct. 1 2 

Car-miles p e r diem .............. 661 761 834 
Car s per hoUI·................... 7.33 8.46 9.11 
H eadway in minutes ( e ig hteen-

h o u r average ). . . . . . . . . . . . . . . . . 8 '' 
Longest h eadway in minutes.... .. 12 
S h o1tes t h eadway in minutes. . . . . . 5 
Per centage inc r ease in cars p er 

hour over fir s t period .. ..... .. . 
Per cen tage increase in r eceipts .. . 

7. 1 
12 

5 

15.4 
24 .5 

6.6 
12 

4.5 

24.3 
35 .3 

*Befor e e ithe r safety car w as add e d t o service. tSpecimen 
period after Birney car was a dded. :j:Specimen period a fter 
r emodeled car was a lso added. 

NOTE- The car-miles a nd rece ipts a r e the aver age p e r diem 
for a ll seven d ays of the w eek . The other figures a r e from 
o nly the week-day schedule. 

Division, set forth in the 1915 Convention Number 
of the ELECTRIC RAILWAY JOURNAL his belief that 
light, extra-service safety cars could be used suc­
cessfully for heavy traffic to supplement the regular 
operation of cars of maximum size. He has, since 
then, interpolated cars of the former type with one 
operator among larger cars on a forty-second head­
way without disturbance in car spacing. 

The first attempt to ascertain the possibilities of 
the safety car was made late in 1914 on the Ray 
Street shuttle. Afterward, during 1915, cars of 
this type were installed on the Fremont and Ballard 
shuttles. The following year two extra-service 
cars were installed on the Summit Avenue line 
under a city ordinance providing for the operation 
of one-man cars with approved safety features. 
These cars were routed over Second Avenue under 
a forty-second headway during rush hours. One 
of the two cars is of the single-end Birney type, 
seating twenty-nine passengers. The other is a 
remodeled, prepayment, single-truck car seating 
thirty-s ix. Both have the same safety devices. 

The Birney car weighs 
10,000 lb.; the other 
weighs nearly 22,000 lb. 
It cost only $800 to re­
construct the larger 
car. The accompanying 
illustrations show the 
Birney car ( No. 142), 
the remodeled car (No. 
108 ), and two interior 
views of the latter. 

The installation of 
these two small cars on 
the Summit Avenue line 

"More Service"-Remodeled Sing le-Tru ck Safety Car Used in Seattle, with Two Interior Views 



r -SRPTE~BER 22, 1917J E LECTRI C RAILW A y J OUR N AL 

was at different ti~es in 1916, the first being added 
In June and the second in October. The table on 
page 492 tells the story of three specimen periods, 
before and aft er each car was added t o the Summit 
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Avenue service. 
The point of thi s experiment is fo und in the ad­

dition of more service that proved to be self-sus­
t a ining. In thi s case the additi on of 24.5 per cent 
of supplemental se rvice throug h safe t .v car s 
brought 35.3 per cent great er r eceipts. 

It is assumed that every route produces a ce r­
tain net r eturn until a service saturation point is 
reached. Beyond this point th e larger-type ca r 
would not earn enough from extra tra ffic t o justi fy 
the extra service. Supplementing the service, how­
ever, by the lighter and less expensive extra-service 
car will pay until a new satura tion point has been 
attained. What thi s new point will be, however, 
cannot be determined unti l it is seen how fa r the 

'

;ii public will respond with more pa tronage in r eturn 
for the increased service. 

,1 1,1' 

ii 
:1 
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MORE C ARS ORDERED AN D BE ING REMODELED 

There are a t th e present time s ix s ing le-end 
safety cars in operation in Seattle- two on Summit 
Avenue, one on Twelf th Avenue, a nd one each on 
the Fremont, Ray Street and Balla rd shuttles . A ll 
of these cars opera t e over t he entire ro utes . 

The company has on order t wenty-f ive s ingle-end 
Birney cars and is remodeling twenty-nine more 
after the model of the heavier p rep:lyment-t ype 
car now in use on Summit Avenue. It will opera t e 
them over routes adapted t o this so rt of supple­
mental service, and it expects from experience to 
date that the new service will double headways in 
the close-in district s of th e city wi t hout loading 
the downtown trackage t o capac ity. 

Bellingha1n Division 
Bellingham, which ha s its sha re of hills and hol­

lows, stretches for about 5 miles a long the shores 
of Bellingham Bay. The wat erfront is in the form 
of a right angle. From the vertex the city reaches 
back into the hills that border Lake Whatcom. Like 
most Western cities, Bellingham possesses gener­
ous dimensions. For thi s r eason, and in the hope 
of great expansion for the c ity, a r elatively large 
track mileage was deemed necessary by those who 
built the original lines. As a result Bellingham is 
favored with more trackage- 26 miles- than it s 
s ize really warrants . 

While traffic was better in pre-automobile days 
than it has been in recent yea r s, the lines have not 
y ielded a profit. The hi gh-wat e r mark in traffic 
was reached in 1913, when the average revenue per 
annum from a population of 27,850 was $6.84 per 
capita. By 1916 the priva t e a utomobile and the 
jitney had lowered thi s aver age t o $4.78 per cap it a . 
The prevalence of such ca rrier s is well shown in the 
accompanying illustration. 

As early as 1914, before t he j itney began t o 
widen the inroads of the automobile, L. R. Coffin, 

"Mo re S en ·ice"- Th e Jitn ey r111 d th e Priva te A utom o­
bile H od ll'mk ed H cn·oc n•it/1 E lectr ic R ailway 

R n·e1111es in fl ellin g lir1111 

ma nager of the Belli ng ham Divis ion , conceived the 
idea of a li ght a nd fa st one-man ca r . His recom­
mendations co uld not be met at that time, however , 
as the a ll-automat ic type had not yet been per ­
fec t ed. It was not until Dec. 6, 1916, t ha t three 
13,000 1b. twenty-n ine sea t Birney car s displaced 
two thirt y-s ix seat 23,000 lb. si ng le-truck ca rs on 
th e York-Add ition crosstown line. This line is 2.5 
miles long and a ha lf mile of its middle section is 
on the busiest part of the ci ty 's main t horoug hfare. 
Since the ro ut e is bisected by the business district , 
a large number of people have no occas ion to ride 
mor e than ha lf the line, or 1.25 m iles. 

EFF ECT ON PUBLIC AND EM PLOYEES 

Public r elati ons in Bell ingham ha d been of the 
best for many years because t he company t ook the 
attitude that ther e wer e no sec ret s abo ut a public 
utility and the communi ty met that fra nkness with 
unprejudiced fa irness. Wh en th e all-automatic 

"111 ore Sen• ice"- Pu sse11r1e,r.~ floa rdiny Safety Cur -in 
B ell inr; lwm 
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"More SP1·vice"- E :i:terior and I nterior of Bellingham Sa fe t y Car 

car was to be tried out, the management went di­
rectly to t he City Cound l with a ll the whys and 
wherefores. The Counc ilmen were taken for a ride 
on the first car operated, and safety demonstrations 
were made en route. The result was that t hey were 
satisfied that the new cars meant better service and 
a t once became boosters for them. 

The Birney cars make t he one-way t rip of 2.5 
mi les four times an hour, an average speed of 10 
m. p. h ., including layovers. Thi s must be granted 
to be unusua lly fast city service when it is consid­
ered that ther e a r e thirty-five safet y stops in each 
r ound trip. The old car s were unable t o make so 
good a schedule except on very light days. The 
incr ea se in servi ce, t he mor e certain schedule, the 
low st ep and the safety features ma de a hit with 
the public, and criticisms wer e few and good­
natu red. 

The apprec iation of the public was shown in the 
fo rm of increased traffic on the line concer ned: 
F or approximately the first five months of opera­
tion of the new car s the gross earnings showed a 
gain of more than 60 per cent over the earnings of 
the corresponding months the year before. Th is 
increase in patronage need not be considered as 

temporary, for experience is proving that the 
people are using t hese car s in prefe r ence to walk­
ing or a utomobil ing. The St ate bonding act had 
eliminated t he irrespons ible j itneys that were un­
able to quali fy, but some were still left on the short 
routes. These have now been driven off, however, 
not by t he law but by the economic superiority of 
the new elect ric railway service. 

In bringing the mat ter befor e t he employees 
when the fii:s t cars arrived Mr. Coffin called a meet­
ing a t which he showed a chart with earnings 
gomg down a nd expenses going up, the curves being 
due to cross in two years if they continued their 
rush toward each other. Mr. Coffin t old the men 
t hat the company had made every possible saving. 
If it were to attempt a sav ing by reducing service, 
it would be cut ting off its nose t o spite its face. It 
had concluded, therefore, t hat t he only way to beat 
the jitney and t he automobile was to incr ease the 
ser vi ce by t he use of a new-style light car with one 
operator. Mr. Coffin assu r ed the men that the in­
cr ease in traffic, car mi leage and car-hours would 
be such that every man t hen employed would hold 
hi s job. After the new cars had been demonstrated, 
volunteers to operate t hem were called for . There 

L "More S ervice"-Sa f ety-Car Bodies Being B uilt in Company's Sho ps at B ellingharn 
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was some hesitation at first, but soon all the men 
preferred the new cars to the old. 

RESULTS OF THE " MORE SERVICE " STUDIES 

IN BELLINGHAM 

The success of the first cars led to a thorough 
analysis of the system as a whole to see how far 
the same benefits could be extended. In planning 
more service Mr. Coffin found that certain lines 
could be rerouted and through service applied to 
avoid the annoyance and time-loss of transfers. In 
one instance, the combined changes gave a resi­
dential district the equivalent of a ten-minute in­
stead of an hourly service. 

The "more service " studies as they affected the 
Bellingham electric rai lway system may be sum­
marized as follows: 

Regular cars increased from thirteen to ninetee n. 
Extr a ca1·s decreased from seven to six. 
Regu la r car-m iles inc reased from 781,452 to 1 ,117,04 5 (4!l 

per cent). 
Extra car-111;1es decrea,;ed fr o m 73,015 to 68,6 50 (5.9 8 per 

cent). 
T ot a l car-miles increased from 85 4,467 to l ,239,69 !'i ( -15 pe1· 

cem). 

As the greater part of the system is single track. 
the larger number of cars operated required more 
passing points, and in preparing the new schedu1es 
the management assumed that the delays occasioned 
by these additional passing points would about offset 
the speed advantages of the new cars. Hence, in the 
schedules for the new cars, the running time of the 
cars was not changed, and the car-hours have in­
creased in practically the same ratio as the car­
miles. With conditions more favorable it is be­
lieved that the new cars could make considerably 
higher schedule speed than the old. 

THREE SETS OF MODERN CARS IN USE­

ONE HO ME MADE 

The three York-Addition twenty-nine seat cars 
were made specifically for Bellingham according to 
Stone & Webster standards. They wer~ built by 
the American Car Company. Eight cars of prac­
tically the same design were purchased from the St. 
Louis Car Company. These cars have two trolley 
poles instead of one to save time and trouble for 
the operator. They are now in service on the main 
line, which is 4.5 miles long. Six cars every ten 
minutes have replaced four 40,000-lb. forty-two­
passenger cars every fi f teen minutes. To secure 
more clearance for the wheel guard, the resistors 
have been placed on the r oof under the trolley-base 
stand. The cars have 24-in. wheels and flush plat­
forms. 

The company itself has built eight Birney bodies 
under the direction of Superintendent Hickok . 
These have been put on the Brill 21-E trucks taken 
from the discarded single-truck cars, but 30-in. 
wheels were substituted for 33-in. Consequently 
these cars have a first step of 13 in., a second and 
recessed step of 11 in. , and a platform riser of 6 in .­
The old 30-hp. motors and old control were also 
saved for service. Otherwise the cars were fitted 

: I with the Safety Car Devices Company's equipment, 

It 

Johnson fare boxes, "Duraduct " fiber conduit and 
other Birney car appurtenances. Various car views 
in Bellingham are i::.hown in the accompanying 
illustratiorn,. 

Everett Division 
Everett is another division of the Puget Sound 

Traction, Light & Power Company where the 
" more service " itlea is being worked out. Everett 
and Bellingham are similar in size, but Everett has 
advantages over Bellingham in topographical f ea­
tures and in the fewer miles of track required to 
serve practica lly 'the same population. 

The town is located on a tongue-shaped penin­
sula, with the bay on the west and the Snohomish 
River on the north and the east. The possible length 
of ride north and south is from 3 to 4 miles, and 
crosstown, east and west, the main line is only 2.2 
miles long. Everett has been through the whole 
gamut of automobile experience, from both private 
car and jitney. The electric railway operated six­
teen jitneys and demonstrated to its own satisfac­
tion that they were not destined to succeed electric 
carriers, but it also ascert ained beyond doubt that 
frequent service was the strongest point of the j it­
ney. Hence it has turned to the fas ter, lighter, 
more-frequent safety car as the cure for jitney 
competition. 

WINNING EVERETT BACK TO ELECTRIC 

RAILWAY TRAVEL 

The first effort to provide this was the substitu­
tion in March, 1915, of two remodeled single-truck 
cars, weighing 22,000 lb. each, for one double-truck 
car. In October of the same year two more re­
modeled cars were put into service. In October, 
1916, four Birney cars were installed. Service on 
t he River-Bay Side line was then furnished with six 
one-man cars, as compared to the old service of 
three two-men cars, and the headway was lowered 
from ten minutes to six minutes. The result of 
practically doubling the service was that the jitneys 
disappeared and the average daily earnings on this 
short line increased from $77 t o $100. The plat­
form force remained stationary, and the car oper­
atorn received an increased hourly wage, as is the 
case for the same class of service on a ll of the other 
electric ra ilway properties under Stone & Webster 
management. 

The first four Birney cars were single-enders of 
twenty-nine seat capacity and weighed only 10,000 
lb. each. They replaced double-truck cars weighing 
from 48,000 to 50,000 lb. The influence which these 
four 10,000-lb. cars and the four remodeled 22,00 ~· 
single-truck cars had on the system as a whole by 
displacing big cars is shown by the fact that iri 
April, 1916, the average kilowatt-hours per car­
mile were 3.81 and in April, 1917, 3.01. Another 
way of express ing this saving is to st ate that thP 
instantaneous demand basis upon which the com­
pany buys power was reduced by 85 kw. 

What the sav ing in paving an d track upkeep will 
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eluding the air brakes and prepayment facilities fo r 
double-end operation, cost approxi ma tely $1,300 per 
ca r . 

be can on ly be conjectured. It can be said, how­
ever, t ha t 60-lb. ra ils, whether in brick, block, con­
cr ete or asphalt pavement, have not stood up under 
the shock of cars weighing 48,000 lb. or more. In 
fact, track put down in 1911 has already required 
complet e overhau ling inst ead of g iving twenty 
year s or more of real service. 

Besides having four B ir ney ~a rs in use, the com­
pany h as ten on order. E igh t of t hese, like the 
four a lready in operation, will be sing le-end for loop 
line use. The other two will be double-end cars, 
weighing 13,000 lb. and seat ing thi r t y-five people. 
Four s ingle-truck cars of t he remodeled t ype with 
t he two new ones will care for a ll double-end opera­
t ion. Thus, when the change is complet e, Everett 
will have fourteen new a nd fo ur remodeled sing le­
truck safety cars in place of n ine double-truck a nd 
four sing le-truck cars. 

The carry ing out of the " more service " idea and 
various industr ia l changes in Everet t have led t o 
considerable rerou t ing. The Lowell l ine, the long-

The original cars were of the convex-concave-s ide 
type with monitor roofs and drop pla tforms. They 
were equipped with Br ill 21-E trucks and GE-58 
motors and wer e operated with hand brakes. The 
cha nges ma de in the car body proper included thu 
removal of the b ulkheads and the rearrangement of 
the seats. The bulkheads were cut off a t the height 
of t he inside window sills, the lower portion being 
cased over and a 1-in. pipe stanchion extended from 
each section to the end plate . This is a rched to con­
form to the contour of the roof. The opening be-
tween the st anc hions is 36 in. 

F urthermore, fo r the reason that the width as 
measured between t he post s at the floor line is only 
6 ft. 4 in., it was necessary to r etain the longitud­
inal seats a long one side of the car. Cross seats 
were provided on the opposite s ide. The original 
stationa ry steps a nd manually opera ted doors on 

",11o re S en ·iU" "- R emodeled Safety Car Operated in "More Serv ice"-Fron t Platform of Ta co ma Remodeled 
Ta co mo S afet y Cai· 

est in Everett , is st ill operated with double-truck 
cars. T he old smelter lin e has been looped l:,y way 
of t he interurban st ation, and a ten -minute ser­
vice substi tu t ed for the former fi ftee n-minute ser­
vice. The Colby line has a lso been r erouted t o 
meet indust rial changes, and it s headway altered 
from ten minutes t o eight minutes. The r erouted 
Lowell li ne is 3.75 miles long , the smelter line 3 
miles, the Colby line 2.6 miles and the River-Bay 
Side line 2.2 miles. Part of the t r avel of a ll lines 
is to the business center. 

In short, it can be said with cert a inty tha t t he 
"more service" plan, combined with the idea of a 
" car in sight ," is winning Everett back t o the elec­
tr ic railway car. 

T acoma Division 
At this time Tacoma is operating s ix cars which 

were remodeled for " more service " operation. 
They have all the safety features, including air 
brakes, deadman's controller handle, pneumatically 
operated doors and steps, etc. The alterations, in-

both sides of the car were removed, the left s ide of 
each plat form was closed and a stationary window 
inst a lled in its place. On the right side a two-leaf 
folding door, which swings out and against the 
body corner post, was installed. 

PUBLIC I s PLEASED- MORE C ARS ORDERED 

These r emodeled cars, views of which are shown 
herewith , are operated in Tacoma at one-half the 
former headway, and a great increase in traffic­
appr oximately 100 per cent-has been effected. The 
public is well pleased with their operation. 

Thi r ty-two Birney cars on order will be installed 
in connection with important improvements in 
headway-50 per cent or better. They will replace 
cars weighing 39,000 to 46,000 lb. and seating an 
average of fifty-two passengers . It is intended to 
run t hese cars on Sixth Avenue, Pacific Avenue and 
K Street. The Sixth Avenue line has a five-minute 
minimum headway to-day and thi s will, of course, 
be cut deeply by the change. The other lines are 
now on fifteen-minute headways. 
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Through the 

Cedars at 
the Bay 

Meeting 
the Menace 
of the 
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11 Private Automobile at Corpus Christi 

I Within Two Years the Doubling of ~ervice with the 
~ ew Light-,Veight Cars Impro\·ed Publi c Belations 
and Brought a Permanent Increase in Traffic of J\Iore 
than 30 per Cent in a Town " There Automobile 
Hi<ling " ras Three Times as Great as Car Hiding 

AR down · in the southwestern 
corner of the United States lies 
Corpus Christi, Tex., along the 
bay of the same name and adja­
cent to a country rich in agricul;­
ture and just developing gas fields. 
There are no town industries of 

importance, Corpus Christi being in many respects 
a seaside pleasure resort like Atlantic City. The 
population is about 20,000. 

In 1910 an electric railway promoter came to 
town and blissfully laid down some cheap unbonded 
rail, paid 3 cents per kilowatt-hour at the a.c. end 
for energy, bought big, heavy second-hand cars and 
installed a fifteen to twenty-minute service as hi s 
ideal. 

When the present owners took hold in the early 
part of 1914 they found that the real problem was 
to draw traffic away from the private automobile. 
In a town like Corpus Christi, neighborly feeling is 
so highly developed that even the stranger who is 
observed waiting for a car is invited to step in and 
ride! The numerous realty men have actually culti­
vated this practice as a means of business solicita­
tion. The physical configuration of Corpus Christi 
and the newly-paved streets have a lso helped the 
automobile. Although the town is 4 miles long, 
there is only one outlet at each end to divide the 
automobile traffic. 

OLD VERSUS NEW ROLLING STOCK 

car. These cars were built over for one-man service 
by inclosing the rear. They all had longitudinal 
seats except one Narragansett-type open car. The 
latter was rebu ilt by installing sides and screens 
and replacing the benches with slat cross-seats. 

The regular travel, however, is now handled with 
eight cars purchased during 1915 from the Southern 
Car Company. These cars are 26 ft. over all , weigh 
fully equipped about 12,000 lb. and seat twenty-eight 
passengers. The equipment includes Phi ladelphia 
radial trucks, of 9-ft. G-in. wheelbase and 24-in. 
wheels, two of the original 17.5-hp. Westinghouse 
''Wee" motors and National "Featherweight" com­
pressors. The remarkable ability of the motors is 
attested by a case where a load of 101 soldiers 
( eighteen of whom were on the roof and eleven on 
the fenders) actually could not prevent the car from 
climbing a 6 per cent grade. 

A typical comparison between old and new cars 
showed 1340 kw.-hr. for 1611 car-miles for the new 
one-man cars, or 0.83 kw.-hr. per car-mile, as com­
pared to 2000 kw.-hr. for 1112 car-miles for old cars 
carrying two 35-hp. motors, or 1.8 kw.-hr. per car­
mile. On the bas is of 2 cents per kilowatt-hour for 
energy, the difference in cost is quite perceptible. 

There is no question that the public is pleased 
with the new one-man ca rs. The number of stops 
per mile averages but six, and the schedule speed of 
8 m.p.h . answers all local requirements. As a matter 
of fact, the operator has just enough to do to keep 
him attending to his business. Sterling fare boxes 

The old rolling stock comprised nine two-men of locked type are used, for every car passes near t he 
car s , some single and some double-truck, with motor company office every half hour and even at night 
outfits ranging from two 35 hp. to four 50 hp. per change can be secured from a local drug store. 
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Corpus Christi-The Residences on South Broadway 
Do Not Harbo1· Nat11rn.[ S treet Car Users 

Most of the fares are cash, as tickets are sold only 
on the basis of forty-five for $2. 

How SERVICE AND REVENUE HAVE INCREASED 

The company now operates five routes with a 
ten to fifteen-minute service on each. Through 
overlapping, however, the service for thirteen 
squares in the heart of the town is on a five­
minute basis. Since the beginning of one-man car 
service the gross earnings have gone up with a 
bound. For the first three months of 1916 they in­
creased practically 30 per cent as compared to the 
first three months in 1915. The increase over later 
corresponding periods has been still greater, but the 
t hree months noted will serve as an index because 
they were for periods of 1915 and 1916, which were 
not complicated by extra travel due to conventions, 
militia encampments, etc. 

During January of this period the earnings per 
car-mile were 11.2 cent s in 1916 as compared to 
13.1 cent s in 1915, but the expenses per car-mile 

Corpus Chr isti-View of Passengers in Act of 
Boarding New Light-Weight Car •\\r II 

were only 9.95 cents instead of 13.38 cents. Inci­
dentally, 22,849 car-miles were run in January, 1915, 
and 37,845 car-miles in January, 1916, an increase 
of about 70 per cent in mileage, although the power 
bill rose only 14 per cent. The heavy military rid­
ing in February, 1917, brought the gross earnings 
to 17 cents per car-mile, while the expenses 
amounted to 12 cents per car-mile. 

Compari son of the period from July 1, 1916, to 
March 1, 1917, with the corresponding previous 
eight months shows a gain of 31.1 per cent in gross 
earnings and an increase of only 4.7 per cent in op­
erating expense-the latter including the cost of 
building 1200 ft. of temporary track to a military 
camp. During this eight-month period the company 
carried 1,020,247 passengers with 278,900 car-miles 
as compared to 836,124 passengers and 241,043 car­
miles in the corresponding eight months the year 
before. The gross earnings per car-mile were 16 
cents and 14 cents respectively, and the expenses 
per car-mile 11 cents and 12 cents. Thus the net 

I 

I 

Corpus Christi-Looking North on Chapparral Street, One of the Main Thoroughfares 
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earnings increased from 2 cents to 5 cents per ca r­
mile. 

In short, the condition has changed from prac­
tically no net to a fair return on the investrpent. 

A ROAD WITHOUT ACCIDENTS OR LITIGATION 

The original company . was a lways _in hot water 
with the public, and some hangover suits are still 
pending against it. The present company has not 
had a single platform accident of any kind. Its 
only accident expense is caused by collisions with 
vehicles. These are due in part to the fact that the 
use of inclined runways at street crossings keeps 
traffic to the middle of the street rather than near 
the curb. If the manager cannot convince the auto­
mobilist that he is at fault "for bumping my street 
car," a modest settlement is made. The accident 
costs to date have been as follows: July 1, 1914, t o 
June 30, 1915, $341.85, or 0.7 per cent of gross 
earnings; July 1, 1915, to June 30, 1916, $408.75, 
or 0.8 per cent of gross earnings, and July 1, 1916, 
to Feb. 28,.1917, $176.10, or 0.4 per cent of g ross 
earnings. 

OTHER PROOFS OF GOOD PUBLIC RELATIONS 

That the presence of enough clean, bright cars 
to give ample service and the absence of accidents 
have had a direct effect on public relations is proved 
also by the change in sent_iment concerning tax as­
sessments and track foundation standards. Taxes 
are levied separately for the cit y, county and schools. 
When the assessors come, the manager escorts then; 
over the property and explains why thi s or that 
item should be reduced. Differences in valuation 
are reconciled upon the ground, no reason being left 
for later protests and bickerings. The 1916 assess­
ments were from $9,000 to $13,000 less than in 
1915. 

In the case of track foundations, the city formerly 
required the use of wooden ties, a 7-in. rail and 
bitulithic~overed concrete to a total depth of 21 in. 
The railway built 2 miles of this at $7 a running 
foot. For the next 2 miles it was allowed to use 
Carnegie steel ties, which saved 3 in. of concrete 
and cost $6 a running foot. To-day the company is 
permitted to use on the 
outer lines a broken-
stone ballast with bitu-
men macadam, which 
costs only $3 a foot. 
These savings are the 
direct result of better 
relations, as the railway 
has no choice but must 
follow Council regula­
tions. The first rail laid 
was 70 lb.; the later rail, 

60 lb. The company is also obligated to pay for the 
paving up to 1 ft. outside the rails. It uses Nelson­
ville filler and stretcher block on the inside and two 
wood blocks, each · 4 in. wide, on the outside. 

RELATIONS WITH THE MEN ARE GOOD 

Relations with the men are as agreeable as those 
with the public. When the employees petitioned 
for an increase in 1915, they said that they knew 
the company was not making money, but they felt 
that an increase would make them better workers, 
as it would relieve them of financial worries. The 
inc rease was granted. That the men are satisfied 
appears from the fact that their average service is 
now fo ur years and no new man has been fired for 
a year. The present wage scale follows: First six 
months, 17 cents an hour; second s ix· months, 18 
cents; second year, 20 cents; third year, 23 cents; 
fo urth year, 24 cents; fifth year, 25 cents; si~th 
year, 26 cents. It will be noted that this scale is 
intended to keep off the floater, attract the country 
boy and hold men after they have become ex­
perienced. 

ORGANIZATION OF COMPANY 

The present company, known as the Corpus 
Christi Rai lway & Light Company, is owned by 
Ph iladelphia capitalists. It is the successor of the 
Corpus Christi Street & Interurban Railway and 
also of the People's Light Company and the elec­
trical end of the Corpus Christi Ice & Electric 
Company. 

In thi s connection, as an additional testimonial of 
the effect of service upon public relations, it should 
be noted that the consolidation of the lighting in­
terest s with the railway passed very favorably the 
test of public opinion in Corpus Chri sti. A special 
enabling act of the State Legislature was secured to 
authorize the amalgamation, but the consent of the 
citizens was also required. Needless to say, it was 
secured. Out of about 800 votes cast, only seven­
teen were opposed t o the company's plan. 

During 1914 and 1915 three scattered power 
plants of the company were discarded in favor of 

one plant. This is 
equipped with one 400-

"'' kw. Buckeyemobile and 
two 150-kw. Diesel en­
gines, aside from stand­
by reciprocating en­
gines. The fuel used 
is Mexican oil, which 
permits energy to be 
generated at a cost of 
less than 1 cent per 
kilowatt-hour. 

Corpus Christi-Moonlight Boat Scene on the Bay 
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Operation of Frequent Service Cars 
m Large Cities 

By J. C. Thirlwall 
/?ail 1rny and Tmctio11 E11gineeri11 y De p11r/111rnl 
ncneral Et,,ctric Co111 pa11y 

The Author Presents Esti­
mates Based on Actual 
Cases to Show That rI'here 
Is a Field for These Cars 

m )f any ~uelt Cities 
Schenectady , X . r. 

0 problem before the electric rail­
way industry is so insistent for 
immediate solut ion as that of 
continuation in business without 
an early increase in rate of fare. 
Many companies have declared 
present fares impossible, and are 

asking their regulatory bodies for permission either 
to raise fares or to charge for transfers. Every 
means possible must be adopted to permit the elec­
tric railways to continue and extend their service, 
whether the means chosen is relief from certain un­
necessary burdens, additional compensation or free­
dom to adopt new operating methods, or all three. 
And this permission must be given at the "sacri­
fice of habit" which, as a recent editorial in the 
ELECTRIC RAILWAY JOURNAL pointed out, is the 
chief obstacle to securing such relief. It is chiefly 
the "resistance of habit" which will delay the gen­
eral adoption of the recently developed single­
opera tor light-weight safety car. :Manufacturers 
are always seeking new tools of greater working 
capacity to lower their costs of production; cars are 
the tools with which the railways work. The safet y 
car is essentially a new tool with which more trans­
portation can be manufactured for a given cost. It 
is the response of the brains of the industry to the 
demand for greater efficiency. 

GENERAL ECONOMY OF FREQUENT-SERVICE CARS 

By way of illustration of the possible savings 
due to the use of the one-man car we may assume 
that it seats two-thirds as many people as the usual 
city car a nd costs one-half as much per car-mile 
to operate. Obviously then the cost per seat-mile 
or per seat-passenger is less. To put it in another 
way, assume that two usual forty-four-passenger 
cars carrying a full-seated load for 5 miles cost 
$1.70 to operate for this distance (which is fairly 
close to the average). Then the operating cost per 
passenger is 1.93 cents. Three thirty-passenger 
cars could carry the same number of people for 

value would lie somewhere between these extremes, 
probably about 4.5 cents for the large car and 3 
cents for the small one. The inclusion of fixed 
charges would increase the relative difference. 

From considerations like the above it appears 
that the substitution of the light-weight cars should 
result in a reduction of at least one-third in oper­
ating cost s when handling any given number of 
people. It is the belief of the writer that the only 
limitations to their universal employment on the 
surface lines of cities of any size will be those 
imposed by congestion. In other words, they can 
be employed advantageously on any line where their 
mutual interference because of short headways does 
not overbalance the greater speed possibilities on 
the non-congested portions of the run. In most 
cities of less than 100,000 population, and in many 
considerably larger, there are no lines on which 
these cars cannot be used advantageously. In all 
other cities, even up to the largest, there are many 
lines where such cars could be used for part of the 
day or all day long to the mutual advantage of the 
operators and of the public. 

The practicability of operating these cars on lines 
of fairly heavy traffic, but where headways are 
rather long, has been demonstrated, but many oper­
ators feel that on lines with extremely heavy rush 
traffic, particularly where such lines run through 
the business section in common with other lines 
having a very short headway between units, the use 
of smaller cars with one-man operation would slow 
down schedules to a prohibitive degree. There are 
undoubtedly headway limitations, as is illustrated 
on lines like Broadway, New York; Fulton Street, 
Brooklyn; Market Street, San Francisco; Broad­
way, Los Angeles; State Street, Chicago, and sim­
ilarly heavily congested thoroughfares in the larger 
cities of the country. Here a reduction in speed is 
caused by cars running so close to each other that 
each one has not only to make its own passenger 
stops, but many extra ones due to its closeness to 
its leader. This matter deserves further considera-

$1.28, or at a rate of 1.42 cents per passenger. tion here. 
This estimate is based on maximum conditions, of 

H EADWAY LIMITATIONS course, because average loads equal to the seating 
capacity of the car are hardly ever obtained out- It is axiomatic that if a new type of car is 
side of rush hours or holiday traffic. adopted, and especially of a smaller size and re-

If the two forty-four-passenger cars carried only sembling in outside appearance the "dinkies" which 
thirty people for the same distance, then the cost have been gradually disappearing, the number of 
per passenger would be 5.67 cents, whereas two seats per hour during the periods of heavy traffic 
twenty-nine-passenger cars could carry them for must not be reduced as a result of their adoption. 
2.83 cents. In the opinion of the writer the average Therefore, in any given rush-hour period more of 
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the smaller cars will have to be operated. For in­
stance, if between 5.30 and 6 p. m. sixty of the 
forty-four-passenger cars have been leaving the 
downtown district, carrying away 2640 seated pas­
sengers, at least ninety of the smaller cars will be 
required in the same period to avoid public com­
plaint. This would mean relative headways of 
thirty seconds and twenty seconds respectively, if 
the entire number ran for any space along the same 
street, and if the common portion were short such 
operation would probably be practicable. A some­
what shorter headway can undoubtedly be employed 
with a quickly accelerating and braking car than 
with the usual type, the reasons for which will be 
shown further on. It is almost self-evident, how­
ever, that if the length of the run where extremely 
short headways prevail with large cars, is comlid­
erable, and if it includes a large number of heavy 
loading points, any shortening up of headways may 
mean a very serious reduction in speed. No gen­
eral rule can be formulated by which we can say at 
just what point the use of the large cars becomes 
preferable, since local conditions vary so widely. A 
IO-second headway for a space of one block would 
be less serious in its effect on schedules than a 
thirty-second headway over a half-mile stretch. 

But the impression has been so general that these 
small "one-man" cars are s imply a "small-town" 
proposition that an analysis of their possibilities in 
the larger cities should be of interest. The writer 
iR firmly convinced that there is a field for their use 
on some lines in any and every city in this country. 
For this study three cities having widely varying 
characteristics, both in physical and operating con­
ditions, and ranging in population from 250,000 to 
500,000, were selected. In all three cases the data 
on which the figures shown are based were secured 
at first hand by the writer and discussed with engi­
neers and officials of the companies. The conclu­
sions reached and presented later in this article 
were approved, in the main, by the operators. They 
represent, therefore, the consensus of opinion of 
some of the most experienced and able operators in 
the com.try. 

DISTINCTIVE FEATURES OF THE NEW CARS 

Before taking up any specific problem, however, 
let us consider Rome of the distinctive and uni­
versal difference8 in service given with the present 
and new types of cars. The feature that has re­
ceived the greatest prominence in most discussions 
of the8e cars heretofore is their "one-man" opera­
tion. The safety features which are an essential 
part of the car design, and the size and arrange­
ment of the controlling apparatus, facilitate the op­
eration, and by reducing t he manual labor of the 
motorman make it far ea8ier for him to perform ad­
ditional duties without interfering with the car's 
movement and without sacrificing safety. 

One-man operation in very small cities, or on line8 
of very light traffic el8ewhere, in cars of ordinary 
design, has in many places been Ruccessful for many 
years past. The special feature8 of Ruch de8ign8 a~ 

the Birney type s imply make it possible to ha ndle 
heavy traffic and fast schedule8 with a single opera­
tor, and help t o overcome a common objection of 
many public service bodies or of city councils to 
such opera ti on , since these cars are obviously safer 
than the ordinary car w ith t wo men. The reduction 
in platform costs which can be thus secured is a 
very important item . 

Yet great as this economy is, it is less than half 
of what can be secured. The ordinary cars w ith 
two-motor equipments and maximum-tr action 
trucks used so widely in our cities weigh between 
34,000 and 38,000 lb. Four-motor cars ( except 
those brought out du r ing the past two or t hree 
years ) weigh from 44,000 to 48,000 lb. The B irney 
car weighs less than 13,000 lb. Hence the replace­
ment of the heavier cars with these, even with 50 
per cent more units, means a reduction of from 
50 per cent to 60 per cent in the weight upon th e 
rails. This will result in economies in power con­
sumption, and in track, line and equipment m a in­
tenance. As a general rule these combined econ­
omies will more than equal the platform saving. To 
put it another way, if a reduction from 16 cents per 
car-mile to 9 cents per car-mile can be secured in 
operating costs, only about 3 cents of the reduction 
will be platform and 4 cents will be in economies 
due to weight, and in many cases the latter w ill be 
double the platform saving. 

THE AUTOMATIC CAR A TRAFFIC BUILDER 

The really vital feature of difference is not the 
economies that can be effected through the use of 
these cars, but the fact that because of their low 
cost of operation and by reason of their greater in­
herent speed possibilities they enable a company t o 
give a greatly improved service to the public, and 
thus they become traffic builders. They enable t he 
railway to secure the traffic carried by private auto­
mobiles and jitneys. In fact, it is the return of 
these riders to the electric cars that is the most sig­
nificant feature of the reports from Fort Worth, 
Corpus Christi, Tacoma, Seattle, Bellingham and 
other places, following improved service, as indi­
cated by the increased earnings of the lines on which 
such service was inaugurated. 

If we agree that rush-hour seating capacity with 
the small cars must be equal to or greater than was 
previously given with larger cars, it follows that 
with the greater number of cars on the line each 
will carry a smaller number of passengers and there­
fore make fewer stops per trip. Since the chief 
limitation in schedule speed is the number of st ops 
made per mile, this one difference alone would en­
able a faster schedule to be operated; but in addi­
tion, the small cars can comfortably accelera t e and 
brake at rates which are impracticable for t wo-mo­
tor double-truck cars, and beyond anything regular­
ly used with standard four-motor types. In Fort 
Worth and in Bellingham, the average normal rat e 
of both braking and acceleration is 2.5 rn.p .h.p.s. , 
which is 60 per cent higher than the average rat e 
with double-truck cars. This again t ends to in-
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.Fig. 1- T im e-S]Jeecl and T im e-Cur rent Graph s for 
Forty-f our Passenger Car E quipped with 

Two 60-H p. Motors 

W eigh t of ca r w it h t hirty passenger s, 40 ,200 lb. Ave r a g e 
v_oltag": a t car, 515. Ca r coa sts 20 p er cen t of d is ta nce. Fric­
t10n w ith power on, 2 0 lb. pe r ton. Coast ing friction 25 lb. 
p er t_on. A cce le rating a nd braking r a t e:s, 1. 5 m .p .h.p.s'. Free 
runm!lg sp~ed, 25. 2 111.1). h . Stops pe r mi le, e ig ht. Aver age 
durat10n , . e igh t s eco!)-dS. Sch ed ule i:s peed, 9.9 m .p .h . Pow er 
consu mption a t s t a t1011. 3.4 kw.-h r . per car-mile . 

crease the schedule speed considerably, and in com­
bination with fewer stops enables a very marked 
reduction in running time to be made. 

This should be assisted by still another fac t or-a 
somewhat higher effective voltage. Since line-loss 
voltage drop varies di rectly with the current taken , 
t he reduced load will eliminat e a considerable por­
tion of the drop between the station and the car. 

R ELATIVE SPEED AND P OWER PERF OR MANCES 

A ser ies of graphs have been plotted represent­
ing the relati ve performance as regards speed and 
power consumption of the small safety car com­
pared with three types of double-truck cars, very 
widely used in t he larger cities. The two mos£ 
widely used types usually seat about forty-four pas­
sengers and a re equipped either with two 50/ 60 hp. 
motors mounted on maximum-traction trucks, or 
with fo ur 40/ 50 hp. motors mounted on M.C.B. 
trucks, both car s using 33-in. wheels. The per­
formance of these two under average heavy traffie 
conditions, that is handling aver age loads of thirty 
passengers and making eight stops per mile, is 
shown on g raph sheets Fig. 1 and 2, respectively. 
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Fig. 2-Time-Speed a.nd Time-Current Graphs fo r 
For ty-fo ur Passenger Car Equip]Jed with 

F our 40-H p. Motors 

Weight of car with thirty passen gers, 48 , 200 lb. Aver age 
volta g e a t car , 500. Car coasts 20 per cent of dis t a nce. Fric­
tion w ith power on, 20 lb. per ton. Coa sting frict ion, 25 lb. 
per t on . Acceler a ting r a t e, 1. 5 m .p. h .p.s. Bra king rate, 2 
m.p. h .p.s. F r ee running speed, 27 m.p.h. Stops per mile, 
eigh t. Aver age dura tion, eight seconds. Schedule speed, 10 
m.p .h. Powe r cons ump t ion at s t a tion , 4. 34 kw. -hr. per car-mile. 

'~-- -----

220 zz 
200 zo 
IBO 18 

1... 160 .:_ 16 

3 140 i5 14 
L :C 

~ 120 t IZ 
~ 100 Q._10 
L lf) 

g_ BO ~ B 

~ 60 i: 6 

40 4 

20 z 

\-~ , 
V 

1/J\ 
J ' -

·· - ~v 
J 

I/ 
J 

I/ 

4-= v ~ v v \ 
\ 

\ -
~ 

\ 

)'-.__ 
t--- I\ - 1---r-- ' 

t-· 

I\ I 

~ --· ~ 

' - 1--

0 
\ 

O O '2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 

Fig. 3-Time-Speed and T im,e-Curren t Graphs for 
Fif ty-four Passenger Car Equip]Jed with 

Four 25-Hp. Motors 

W eigh t of car with thirty-five pa ssenger s, 36,900 lb. Aver­
a ge voltage a t ca r, 525 . Car coasts 20 p er cent of dista n ce. 
Frict ion w ith power on, 20 lb. p er t on. Coasting friction 25 
lb. per t on. A ccele r a ting a nd bra king rates, 2 m.p.h.p.s. Free 
runmng speed, 26 m. p.h . Stops p er mile, nine. Aver a ge dura ­
tion. seven s econds. S ch edule speed , 10.4 m .p .h . Power con­
sumption a t s t a tion, 3 .66 k w.-h r. per car -mile. 

A more r ecent type, very widely adopted during 
t he past two years, is the four-motor, low-wheeled 
car seating from fifty to fifty- six passengers, but 
with a ll weights cut to a minimum, designed for 
quick loading and unloading, and for fairly rapid 
acceleration and braking, the whole representing 
the most advanced ideas in "big-car" design. Its 
performance is shown on graph sheet Fig. 3. 
Graph sheet Fig. 4 shows the performance of the 
low-wheel, light-weight, small size safety car. 

Some slight explanation of the assumptions made 
in each case may be in order. For purposes of cal­
culat ion the average passenger load in each type of 
car has been taken at about two-thirds of its seating 
capacity, which by actual experience has been found 
to agree fairly closely with what is met with during 
daylight hours on most lines. For two-motor double­
truck cars, the average acceleration and braking 
rates seldom exceed 1.5 m.p.h.p.s. because of the 
limitations of traction on slippery rails, and the 
schedules have to be based on such rates. 
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Fig. 4-Time-Speed and Time-Current Graphs for 
T hirty-Passenger Car Equipped w ith 

Two 25-Hp. Motors 

W eigh t of car with twenty passengers, 1 5,is 00 lb. Average 
volta ge at car, 55 0. Car coasts 20 per cent of distance. Fric­
t ion with pow er o n, 25 lb. p er t on. Coa sting friction, 30 lb. 
!Jer ton . Acceler a ting and bra king rates, 2.5 m.p.h.p.s. Free 
r unning speed , 2 5.5 m.p.h. Stops p er mile, 6. 5. Aver a g e 
dura tion , sev en seconds, Schedule speed, 12.9 m.p.h. Power 
consumption, 1. 29 kw-hr. per ca r-mile. 
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With four-motor equipments, rates of 2 m.p.h .p. s . 
have been frequently used, and such braking r ates 
are regularly used. In the case of a very large pro­
portion of such equipments now in service, however, 
non-commutating field motor s are used, the commu­
tation of which limits the rate of feeding, especially 
in the frequent cases where an improper gear r atio 
is used. The result is tha t wi th very few excep­
tions, the normal rate of accelera tion on these ca r s 
is only about 1.5 m.p.h.p. s. I have accordingly useJ 
this rate on graph sheet Fig. 2. 

For the !ighter weight four-motor car, with its 
lower center of gravity and modern motor equip­
ment, 2 m.p.h.p.s. has been used for both accelera­
tion and braking, which is about as high as can be 
used without passenger discomfort, due to the pen­
dulum effect of the body mounted on movable bol­
sters. With the extremely light-weight non-surging 
single-truck car, using motors which have a com­
paratively high internal resistance compared to that 
of the rheostats and so tend to smooth out the cur­
rent and torque variations during rapid notching 

• up, normal rates of 2.5 m.p.h.p.s. for both accelera­
tion and braking can be, and are being, used with­
out discomfort or danger t o passengers. 

In regard to stops and their duration: in fairly 
heavy service, eight stops per mile, including slow­
downs, may be regarded as normal for a forty-four 
passenger car, and, except on those specially de­
signed for quick loading, their average duration will 
vary from seven to nine seconds. With the large­
capacity cars recently developed, increased average 
loads will tend to raise the number of stops slightly; 
but, on the other hand, the elimination of steps and 
of drop platforms, and the use of wider door open­
ing1:, have cut down the duration of stops, which 
usually average with fairly heavy riding about seven 
seconds. The smaller cars carrying only two-thirds 
as many people as the ordinary type should and do 
make fewer stops. This reduction has been taken at 
20 per cent. 

An analysis of the relation between passenger 
loads and number of stops per trip is contained in 
the American Electric Ra ilway Association Pro­
ceedings for 1913, in the report on the Newark test s. 
This shows that with a reduction in average load 
from thirty to twenty passengers, or from seventy­
five to fifty, which are the r elative average and 
heavy loads of the forty-four and thirty-passenger 
cars respectively, there will be a decrease of about 
20 per cent in the number of stops. So if the forty­
four-passenger car makes eight stops per mile, the 
smaller unit on shorter headway will average about 
6.5 stops. 

Traffic slowdowns, resulting from vehicular in­
terference, tend to bring the effective stops some­
what closer together, but unless a la rge part of the 
run is along a business thoroughfa re the effect of 
such interference will not seriously impair the ad­
vantage of the small car. In a similar manner, an 
increase in average load on the fifty-four passenger 
as compared with the forty-four-passenger car, will 
raise the average number of stops made by 10 per 

cent or 15 per cent . These conclusions a r e borne 
out by compar isons between stops made on the same 
line, with large and small car s, in Fort Worth, New 
Orleans and other cit ies . 

The advan tages of the quick-loading des ign in the 
safety car, combined with the r educed number of 
passengers boarding at each st op, keeps the dura­
ti on of st ops Jo wn. In spite of one-man oper ation 
in Fort Wor th t he aver age duration is less than s ix 
seconds, and I have assumed seven seconds for the 
calculations. 

The time per passenger boarding will obviously 
be somewhat longer with one-man operation if there 
is any consider able amount of change-making or 
issuing of transfer s t o be done. H owever, experi­
ence in most cities shows that once the public be­
comes accustomed t o prepayment operat ion , the ma­
jority of passenger s have the correct change r eady 
on boarding the car . As to transfer s, if a s implified 
system be used, involving no elaborate punching, the 
transfers can be prepared for each trip during the 
layover period, and handed out while the car is in 
motion or while passengers are alighting, which is 
common practice on many two-man systems. 

But if there were no r eduction in headway with 
the smaller car s, it is fa irly certa in that with each 
car carrying the same number of passenger s as did 
the larger ones the aver age duration of stop would 
be appreciably increased and that this would to a 
la rge extent offset the increased schedule speed ob­
tained by higher st arting and braking rates. It 
would then be difficult or impossible to shorten run­
ning time. 

Running friction has been assumed to be 20 lb. 
per ton for the lar ger cars, and 25 lb. per ton for 
the smaller; coasting friction as 5 lb. per ton higher. 
The amount of coasting in each case has been made 
the same proportion of the distance run . 

The graphs represent comparative schedule speeds 
without layovers, based on passenger stops only. 
Traffic stops or slowdowns and layovers will affect 
each in a similar manner- reducing the theoretical 
schedule by say 10 per cent. The comparative 
speeds and energy consumption values, however, are 
relatively accurate. With the allowance for delays 
and layovers mentioned above, the practical sched­
ules for the four t ypes would probably be about 
8.9 m.p.h., 9 m.p.h. , 9.4 m.p.h. and 11.6 m.p.h. re­
spectively, but the ener gy consumption figure s would 
probably remain fu lly as high as those indicated 
due to the fact that the average motorman does not 
handle his car with 100 per cent efficiency 

The energy consumption of the · frequent-ser vice 
car , therefo r e, when making the fa ster schedule wilf 
be about 38 per cent of that of the t ypical t wo-mo­
tor double-truck car ; about 30 per cent of that of 
the h eavy four-m otor car; and about 35 per cent of 
that of the modern light-weight fou r -motor equip­
ment. This saving alone taken at 1 cent per ki lo­
watt-hour (which in general is a fai r cost at the 
d.c. switchboard) amounts to from 1.3 cents to 3 
cents per car-mile. 

The platform savings compare about as fo llows: 
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Ass ume t hat t he t yp ical large car averages 9 m.p. h. 
for eighteen hour s daily and 365 days a year at 60 
cents per hour for crew wages. The annual plat ­
form cost is $3,950 and t he cost per car-mile 6.7 
cents. We will assume t hat the operat or of the fre• 
quent-service car will be paid 10 per cent more per 
hour t han either member of t he two-men crew or 33 
cents per hour. To be conservative, we will assume 
that t he car will run a t 11 m.p.h . fo r the same num-

Com1>arison of Operating Results 
Promised by the Light-Weight, 
Safety Car as Com1>ared with Cars 
of Usual Types: 

Usual Safet v 
Gen er a l D a t a T y pes Type 

"W e ig h t per seat. lb ... . 80 0-11 00 430 
Hela t ive sch ed ul e ,;p eec1 . 

per cent . . . . . . . . . . . . 1 00 1 20 
Da t a on Ca r-i\ii le Basis, in P e i· Cen t 
E n ergy consum pt ion .. 2 60- 33 0 100 
T rack m a inte na nce cost 20 0- 25 0 100 
J<;q uiJ)me nt m a in t t na nce 

cost . . . . . .......... . 160- lSO 100 
Acciden t expe n:se . . . . ~00 100 
P la tform la 1Jo1· cost. ... ~ 20 100 
T ot a l oper a tin g cost , 

in cluding general ex -
pen s e . . . . . . . . . . . . . . ~uo 100 

l{e!a ti ve ea rn ing-,; . . . . . 1 00 ~ '' 
>per a ting r a t io . . . . . . . 61, rn 

ber of hours as the other , a t an annua l platform cost 
of $2,160 or a cost per ca r-mile of 3 cents, a saving 
of approximat ely 3.7 cents per car-mile. 

EASIER OPERATION , B ETTER WAGES 

An increased wage to the operato r of the safety 
car usually has been g iven as compensation for the 
incr eased complex it y of the duties and t he greater 
responsib ility necessarily assumed. The man ual 
labor is not increased, and for a motorman is less; 
the operation of doors and brakes by air controlled 
by the same valve handle, and t he small size of the 
controller make it easy to handle t he car while 
seated in a comfortable seat with cha ir back. T he 
men who are now handling these cars seem to r ega rd 
the contact wi th passenger s, t he watching of t he 
fa r e box and the occasional ma king of change nr 
issuing of tran sf er s as a relief from the monot ony 
<A ~a r runn ing-. A greater mental alert nes<, is re­
qui red, but t he men of the requ ired higher grade 
nre a ttracted by t he increased wage. 

A LL M AINTENANCE W ILL BE LESS 

As to maintenance it is obvious th at the smaller 
weight and bulk of the new cars will reduce ordi­
nary body and truck maintenance. The cost of 
paint ing, for inst ance, would be only about two­
thirds as great as on a 47-ft. car; t he cost of wash­
ing and cleaning would be proportionally reduced ; 
repa irs to windows, seat s, flooring , etc., would show 
proport ionate reductions. There are only four 24-
in. wheels to r enew, instead of eight larger and 
heavier ones, and the mileage of the small wheel will 
usually equal that of the large one according t o rec­
ords already available. Br akeshoe wear is, of 
course, much less . Two small mot or s in place of 

two or four la rger and heavier, and frequently oi 
obsolete des ign, mean a considerable reduction in 
r epair cost. 

All t hese factors combined make it fai rly certa in 
t hat t he total cost of equipment maintenance, in­
cluding carhouse expenses, inspection, car clean­
ing and lubrication will be mat erially reduced from 
t he usual figure of 1.5 t o 2 cents per car-mile. Rec­
ords indicate that it will be less than 1 cent and the 
savings t herefore will be from 0.6 cent to 1.1 cents 
per ca r-mile. 

On t he effect of reduced weight s on t he rails, 
roadbed and overhead st ructure it is more difficult 
to speak with cer t a inty. Clearly with a reduction 
of more than 50 per cent in t he da ily or annua l ton• 
mi les, t here will be fa r less wear on special work 
and joints. Renewals of rails could be ma de in 
many inst ances with lighter sections, if small cai·t1 
were operated exclusively, and less depth of ballas\. 
would be requi red. Since t rolley wire wea r is duoe 
almost enti rely to arcing at the trolley wheel, the 
smaller curren t car ried will reduce this to a mini­
mum. In view of these factor s, some competent en­
g ineers assert t hat the maintenance of way and 
structures would be at least directly proportional tv 

t he weight car r ied over the r a ils ; others say that 
a reduction of 50 per cent in the weight would re­
sul t in not more t han 25 per cent saving. The 
writer fee ls t hat on a car-mile basis, a reduction of 
67 per cent in weight should mean a 50 per cent re­
duction in ma intenance, or that the ordina ry figure 
of about 2 cents per car-mile would drop t o about 
1 cent. 

FEWER A CCIDENTS WILL OCCUR 

There should be a mat erial saving in accident ex-
pense a lso. T he use of fo lding doors and steps in-
terlocked with t he brakes completely eliminates 
board ing and a light ing accidents, while the flu sh 
platforms and cr oss-seats prevent many cases of 
fa lling. Again, the extremely high rates of brak­
ing which a re feas ible with these cars (the writer 
has seen g raphic records showing more than 4 
m.p.h .p.s.) mean excellent control. The "deadman's" 
release feat ure in the control handle, which m akes 
it possible t o secu re an instantaneous emergency ap­
plication on a sanded rail s imply by releasing the 
pressure on the handle, insures the shortest pos­
sible stop in case of emergency. These features 
should and will result in a very appreciable saving, 
say from 0.2 cent to 0.4 cent per car-mile. 

REDUCTIONS IN EXPENSES, INCREASES IN G ROSS 

The combined effect of a ll these factors is to 
r educe the cost of the items mentioned from about 
14 cents per mile under the most favorable circum­
stances or 16 cents under more usua l conditions, to 
about 7 cent s or less, a saving of from 7 to 9 cents 
per mile. Taking an average cost for large cars of 
15 cents and assuming 50 per cent more mileage 
with the small ones to allow for the reduced num­
ber of seat s per car (although, in general, this 
equalizat ion of seat-miles need only be made during 
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rush hours) we have for 100 miles of large-car op­
eration a cost of $15, and for 150 miles of the small 
car a cost of $10.50, an average saving of 4.5 cents 
per mile for every mile now operated by the large 
cars. 

But in providing 50 per cent more mileage the 
company will be furnishing to the public an in­
crease in service of that amount which is a com­
bination of higher speed and shortened headway, 
and this will always res ult in an appreciable in­
crease in earnings. In every case in which records 
are available, this has ensued. In Bellingham, Ta­
coma and Seattle the increase was in almost direct 
proportion to the amount of extra service; in Fort 
Worth and Corpus Chri sti it was about 40 per cent 
of the amount of extra service ; and records from 
Houston, Shreveport and Birmingham, where im­
proved service with standard. types of equipment 
was inaugurated, show s imilar results . 

In view of such experience, I think it is a very 
conservative ass umption to say that on the average 
line an increase of 50 per cent in service will result 
in at least 15 per cent increase in its revenues. 
Since a line with costs of 15 cents per car-mile for 
power, platform, maintenance and accident accounts 
would have to show earnings of at least 25 cents per 
car-mile to come anywhere near breaking even, the 
increased earnings on the existing mileage would 
amount to at least 3.7 cents per car-mile. 

A figure, therefore, of about 8.2 cents per exis t­
ing car-mile indicates the increased net made avail­
able by the small cars. In other words, for each all­
day car displaced, assuming it makes 9 m.p.h. for 
eighteen hours daily, there is a prospective saving of 
$13.28 per day, or of more than $4,800 per year. 
If one and a half small cars were required for each 
large one displaced this amount would pay about 
65 per cent on their cost. However, since 20 per 
cent of the additional mileage is inherent in the 
car itself, only 30 per cent more cars are required 
to furnish the extra 50 per cent of service. On this 
basis the replacement of all day cars would pay the 
cost of the new equipment in less than eighteen 
months, and on lines which are operated for more 
than eighteen hours daily, or on which the speed is 
less than 9 m.p.h., there would be an even higher 
return on the investment. 

The rush-hour service is a different story. If 
this lasts, as in many cities, only for an hour morn­
ing and evening, or even two hours, the mileage 
made by the extra cars thrown on is comparatively 
small. If they operate four hours daily for 300 
days a year, the annual mileage per car is only 
about 10,800 and the net increase on this amount is 
only $886, about 14 per cent on the cost of the 
cars required for replacement. On a line, there­
fore, which has a very heavy rush-hour service, and 
a comparatively small number of cars in all-day 
service, it will usually be found advisable to limit 
the use of the safety cars to the all-day operation, 
utilizing large-size equipments in rush hours. 

Now let us consider some concrete examples of 
the g eneral line of reasoning conta ined in the fore-

going paragraphs, and in particular the applica tion 
of the frequent -serv ice cars under vary ing condi­
tions of aetua l opera tion . The figures presen ted 
herewith are based on oper a ting da ta secured by the 
writer on properti es in three fairl y large cities dur­
ing the las t year. Th ey are subst antially accurate 
as regards exis t ing schedules, cost of operation , 
etc., except in so far as t h e increased cost s of labor 

Ty pica l Com parison of Operating 
Results, Us ual versus Li ght- Weight , 
Safet y Types: 

l h rn n l Sa f e t y 
Tyiws Ty p e 

'\\"e ig h t. to n :-: '.!1,1 
Sch edul e :-:p eed . m,p,h .. , , s, ♦ i 
< 'ars r equire d fo r X-m ile 

line . , , . . . , .. , , . , . . . . . 1; 
Ji a ily car m ileage ....... 1,11 :~~ 
Cost p e 1· car-mile. includ-

ing g e ne r a l ex p ense . 
cents . . . . . . . . . . . , . . . . l ~. 

l ·ost p e 1· d a y.... .. . . .. $1 3~, 
lteceipts p er d ay .. ...... '.!3'.! 
D iffer e n ce ... . ..... , . 77 
A nnua l tli ffe r e n ee ........ . . . , 
1 'o:-:t of seven ne w ca r s. a p -

p rox im:1 te l)· , ... .... . ... .. . 

fi .:i 
)II. I i 

' $10 4 
2ti7 
lf. 3 

:1 1, 0 0 0 

and materi a l during the las t t en months have in­
creased t he latter item. 

APPLICATIO N TO LARGE C ITIES-C LASS " A " 

We will fi r st assume an installation in City " A" 
which has 400,000 to 500,000 people and a bout 330 
miles of electric ra ilway trackage and 1000 cars. On 
almost all lines are heavy g ra des and this h as m ade 
the use of fo m·-motor equ ipments quite general. 

The cars seat from fo rty-four to forty-eight peo, 
pie and weigh from 39,000 to 48,000 lb. Because 
of these weights and the very severe grade condi­
tions energy cons umption is very high, averaging 
more than 5 kw.-hr. per car-mile for the system. 
The lightest cars , because of obsolete and ineffi­
cient motors, cons ume practically as much power as 
do the heavier ones. Energy is purchased, and the 
cost at the d.c. board is about 1 cent per kilowatt­
hour ( rather more than less on an average). 

Traffic is very heavy on almost all lines. The 
earnings for the road average 30 cents per car-mile, 
but costs a re also high, amounting to 20 cents per 
car-mile, segregated as follows: 

P la tfo rm w ages ... , . . . . . . . . . . . . . . . . . . . . . . . . . 6.8 ce nts 
P owe r .. . . . ... .... . .... . . . .. .. . . ... ........ . .... 5.2 cents 
'\Vay a rnl s truc tur e . ...... . .. .. .......... . .. ... .. 2.3 ce n t s 
Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 5 ce n t s 
G e n e r a l aml miscella ne ou s . .. .. ... .. .. -... ..... . . . 4. 2 cent s 

T o t a I , . ...... ... .. . ............ . ...... . ..... . . :rn. O cen t s 

Schedules are fa irly fas t , cons idering the s ize 
a nd t ype of cars operated a nd on the hea viest line,; 
hea dway <i a re r easonably short. The g reatest handi ­
cap t o economy of operation through th e use of 
higher speeds lies in the fact that a very large 
proportion of t he ca rs on a ll lines ha ve to run for a 
long distance ( from 2 to 4 miles per r ound t ri p) on 
a heavily congest ed street, r esulting in headway ..:: of 

,ii 
I 
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fifteen to twenty seconds in more than half of this 
dista nce during rush hours. This congestion cuts 
the speed a long this common section to about 5 
m.p.h. , and even less for a portion of it. Not only 
are the schedules slowed down but a considerable 
amount of traffic is lost on this section, since it is 
possible to walk nearly as fast as a car can carry 
one. 

Under these conditions it would be manifestly im­
possible to operate along this common portion 50 

Light-Weight Car a 
Railway Tool 

"Manufacturers are always seek­
ing new tools of greater working 
capacity to lower their costs of 
production; cars are the tools with 
which t he railways work. The 
safety car is essentially a new tool 
with which more transportation can 
be manufactured for a given cost. 
It is t he response of the~ brains of 
t he industry to the demand for 
greater efficiency."-J. C. THIRL­
WALL. 

per cent more units if it were desired to use the 
smaller cars. Their use on such lines would have to 
be confined to the lighter hours of the day, or as 
short-line trippers running back and forth from 
the outer terminals to the intersection of each line 
with the street which is the common route. 

Nevertheless, there are many other lines, cross­
town or belt, which do not have to contend with thi s 
difficulty, and two typical ones are analyzed below. 
The first is a crosstown line, running for some dis­
tance a long streets with small retail stores, but 
with not more than two or three street intersec­
tions where the number of passengers boarding or 
alighting is at all heavy. The same service or base 
schedule is provided for all hours of the day. Other 
lines cut in on this one at various points and run 
for short distances with it and then turn off, but 
their effect would be to prevent any material in­
crease in schedule speed on this line, unless they, 
too, were equipped with the faster cars. Since, 
across the major portion of the run, headways due 
to this common service of several lines are reason­
ably short, no material increase in the number of 
passengers riding could be expected from more fre­
quent service. 

The present cars seldom carry more than twenty­
five passengers except during the rush hours. 
Therefore, the use of a thirty-passenger car on the 
same headways is quite feasib le, except during the 
r ush periods. At these times, seating capacity will 
have to be provided for by more frequent service. 
Aside from this, and a very small increase in speed 
made on the portion of the line which is distinct 
from any others, the service given by cars of the 
two types will be very similar, and the economy of 

operation of practically identical service is there­
fore illustrated: 

F & V LINE 

Dista nce roun d trip 10.I 5 mi les- present running time seventy 
minutes. 'l'h :rty-three minutes one way and two minutes 
layover at ea eh encl. 

Proposed running time sixty-s ix minutes, thirty-one minutes 
one w a y, s a me layovel'S. 

Present ca r s seat forty-four and weigh 40.00U Jb. 
l'roposed cars seat thirty and weigh 13,000 lb., 

Present 
Hunning time, a ll day, round trip ........ 70 min. 
Headways s ixteen hours daily ............ 8. 7 min. 
H eadways fou r hours dai ly ....... ....... 8. 7 mm. 
Ca rs required s ixteen hours daily ...... .- . . 8 
Ca rs r equ ired four hours daily. . . . . . . . . . . 8 
Seats per hour, rush pe1·iod. . . . . . . . . . . . . . 304 
Car-hours per a nnum ..........•.......• 58 ,500 
Ca r-miles per annum ................... 510,000 

COST PER ANNUM 

P roposed 
66 min. 

8.3 min. 
6mm. 

8 
11 

300 
62,700 

580,000 

Present Proposed 
P la tfo1·m wages a t 60 and 33 cents per 

car-hour ............................. $35,1 00 $20 ,700 
P ower at 5.2 ce nts and 1.8 cents per car-

m ile . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,600 10,450 
Maintena nce of equipment a nd way at 3.8 

cents and 2 cents. . . . . . . . . . . . . . . . . . . . . 19,400 11,600 
Gen eral and other transportation a t 4.2 

cents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,500 20,40 0 

$102,600 $63,150 

Annua l saving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,4 50 
Cos t of twelve n ew cars .... .. .............. . ........ 60,000 
n eturn on in ves tment .... . ....... ..... ......... 66 per cent 

A study of the service on this line showed that 
the present cars carry on an average trip through 
the day a maximum load of about twenty-five pas­
sengers and make an average of about eight stops 
per mile of five seconds each, while during the rush 
hours the maximum loads are from fifty-five to 
sixty and the stops per mile run up to ten and 
eleven of about six seconds each. The running 
time of thirty-three minutes in each direction is 
usually made without difficulty, but during the rush 
hours it averages about thirty-four minutes. The 
corresponding speeds are 9.2 and 8.95 m.p.h. The 
smaller car, using higher rates of acceleration and 
of braking with even a slightly longer stop, making 
eight stops per mile, should be able to run in twenty­
nine minutes, on the normal trip. During the rush 
hours, its average maximum loads would be 60/ 87 
of s ixty or forty-one passengers, this being the 
ratio between present and suggested headways. The 
stops per mile should not exceed nine, and the run­
ning time about thirty-one minutes. Under these 
conditions an allowance of sixty-six minutes for the 
round trip is conservative and permits a liberal 
margin for interference by other cars. 

The replacement of cars in this line would be 
purely in the interests of economy; no change in re­
ceipts is included, though there might be a very 
slight increase. In "General Charges" an allow­
ance of 0.3 cent per car-mile (on present mileage) 
has been made for reduced accident and depreciation 
charges. The savings which could be counted on 
with a fair degree of certainty show an annual re­
duction in costs sufficient to pay for the new cars in 
eighteen months. 

Another line perhaps represents conditions more 
nearly the average, having a heavy rush-hour traf­
fic, and comparatively light all-day riding. This 
line requires nearly twice as many cars during the 
maximum period as during the lightest hours. 
Headways are not short enough to develop traffic to 
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its full extent, and the use of the frequent service 
cars would here show their maximum possibilities. 

H STnEJcT LI NE 

Dista nce round trip 9.24 miles. Schedule time fifty-s ix to 
sixty minutes, including two minutes layover a t each end. 

Proposed schedule forty-eight to fifty-two minutes, including 
same layovers. 

Present cars weigh 42,000 lb. a nd seat forty-eight. 
P r oposed cars w eigh 13,000 lb. a nd seat thirty. 

r-Pr esen t------, 
Round 

Tr_ip T\me 
3 hou1·s daily ..... 60 mm. 
3 hours da il y ... . . 56 mm. 
8 hours daily ..... 59 min. 
6 hours daily ..... 57 min. 

Cars R equired 
3 hours daily 
3 hours daily .... . 
8 hours daily .... . 
6 hours daily .... . 

H eadway 
5 min. 

12 
:s 
7 
6 

7 m .n. 
8.4 min. 
~-5 min . 

Seats per hour, maximum 
P r esent 

576 606 

r-Proposed--, 
Round 

Trip Time 
5t min. 
50 mm. 
48 min. 
49 min. 

H eadway 
3.7 min . 
4.5 min. 
6.8 min. 
7 min. 

14 ( 8 sma ll , 6 la rge) 
11 ( 8 small, ::I la r ge) 

8 small 
7 small 

Proposed 

Car-hours daily ...... . 

Car-miles da ily ....... . 
Increase in service . .. . 

152 

1,45 0 

181 { ~;~ff1 ~!~: 1iJ 

2,030 { ;~~!f1 ~!~~ 1.~~i 
40 per cent 

{ 
large cars 8,100 

Car-hours per annum ... 54 ,710 64 ,400 small ca r s 56 ,300 
. _ j large cars 88 ,00 0 

Car-mil es per a nnum ... -1 81,000 , 18,000 l small cars 630.000 
Rush hour service 300 days yea rly. Big cars not u:,ed Sun­

da ys and holidays. 

COST AND EARNINGS PEn ANNUM 

Present l'roposed 
P latform wages at 60 a nd 33 cents p er hour. $32,800 $23,400 
Power at 5.2 a nd 1.8 cents per car-mile.... 25,000 15,910 
Ma in ten ance, equipment a nd ways at 3.8 a nd 

2 cents p er car-mile... ............. ..... 18,300 15, 940 
Gener a l a nd other expe nses a t 4.2 cents a nd 

4 cents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,200 19,200 

$96,3 00 $H,4 r. o 
R eduction in o pe rating expeui;t•s....... .... 21,:S50 
Annual receipts a t 28 cents per car-mil e .... 135,000 
Increased 12 p er cent on account of improved 

serv.ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l lil.000 
Increa s e in net......... .................. 36,950 
Cost of nine new cars. . . . . . . . . . . . . . . . . . . . . . . . . . . 45,000 
R e turn on investment ........................... 82 per cent 

The increased speed, or reduction in running 
time, would here be proportional to that shown on 
graphs Figs. 2 and 4. The schedule most difficult to 
maintain now is the fifty-six minutes during the 
morning rush. At this period the cars now carry 
loads of fifty to sixty people, average about eight t o 
nine stops per mile of about five seconds each, and 
take from twenty-six to twenty-seven minutes ac­
tual running time in each direction. With head­
ways reduced from seven minutes to four and one­
half minutes, the average load would drop to about 
thirty-five and the stops would probably not exceed 
six and one-half to seven per mile. A schedule of 
12.2 m.p.h. could be easily maintained by the small 
cars, or twenty-three minutes running time in each 
direction. The larger cars would have difficulty in 
making this, and would probably have to cut down 
their layover period to the bare time necessary to 
change ends-about thirty seconds. 

During the lighter hours of the day, with stops 
per mile now of only six to seven and with more 
frequent headways not more than five to five and 
one-half, the run could be made in twenty-one to 
twenty-two minutes without any difficulty. During 
the evening rush period, twenty-three to twenty­
four minutes would probably be required for the 
small cars and for the large ones somewhat longer, 
which would come out of the five-minute layover 
period that the small cars would have ordinarily. 

The figures speak for themselves. A probable 

=-- · 

saving of more than 20 per cent in operating costs 
could be secured while providing 40 per cent more 
service, which a t the lowest possible estimate should 
raise the receipts of the line 12 per cent. The com­
bined effect would be to increase the net earnings 
more than 80 per cent of the cost of the new cars. 

It is obvious that if we attempted to provide rush­
hour service with the small cars exclusively, twenty 
cars per hour would have to be provided, which 
would require seventeen cars on the line, and would 

Safety Features Essential in 
Quick-Service Car 

" The safety features which are 
an essential part of the one-man 
car design, a nd the size a nd ar­
rangement of the controlling a p­
paratus, facilitate the operation, 
and by reducing the manual labor 
of the motorman make it far easier 
for him to perform additional 
duties without interfering with the 
car's movement and without sacri­
fice of safety."-J. C. THlRLWALL. 

I 

,:: 
1111 

11\ 
1i! 

11:: 

necessitate the purchase of nineteen to provide a ,I'! 
normal number of spares. The saving by so doing 
would be increased $5,000 annually, but the ten 
extra cars would cost $50,000 additional and the re­
turn on the entire investment would drop to 44 per 
cent instead of 82 per cent. 

Moreover, by utilizing six of the old cars in the 
rush-hour periods only six need be scrapped instead 
of twelve. In other words, the writing off of capi- 1, I 

11 , 

tal account because of obsolescence is only half what 
it would otherwise be. With the point in mind that 
when obsolete types of equipment are superseded, 

Ii 
j! , 

;11 their book values must be charged off in a reason-
1 

ably short period, the savings made by the change 
must be sufficiently great to cover this within a 
period of say four or five years, in addition to pay- ji·, 

ing the fixed charges of interest, taxes, insurance 
and depreciation on the cost of the new cars. As­
suming in this case that s ix old cars (which cost 
perhaps $45,000 ten years ago) have a book value 
to-day of $20,000, at least $5,000 annually of the 
net increase should be applied to their retirement , , 
fund. Fixed charges on the $45,000 invested in !' 

1 

new cars would be about 15 per cent or $6,750. The 

1 
total, or $11,750, deducted from the net still leaves II 

more than $25,000 clear profit on the change. 
l:I! . 

A brief study of the service in this city indicated 
that about seventy-five of the small cars could be I: 
applied on these two and similar lines, with a net 
increase in earnings, after deducting the fixed 
charges mentioned in the previous paragraphs, of 
about $200,000 annually. The road last year had a 1.i·I,: 

deficit of about $100,000. Had the frequent serv-
ice cars been in operation, this would have been ;,

1 

changed to a surplus of like amount available for J 
-- I 
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di vidends ; in ot her words, they would have made 
the difference between solvency and insolvency. 

W ithout question , these small cars could be used 
at all hours except rush on an y lines in the city, 
and if it were f easible to turn back alternate cars 
a t the points where the heaviest lines come into 
the common business thoroughfare they could also 
be made a valuable a uxiliary of the large cars dur­
ing t he peak-load periods. That development, how­
ever, could well wait until all independent lines and 
t hose of light traffic had been equipped. 

Such lines as these offer the initial field of the 
frequent-se r vice car in the larger cities . 

CO NDITIONS IN C ITY "B" 

A rather differ ent situation exi st s in "B," a city 
of about 250,000 population, ser ved by about 400 
cars on more than 300 miles of track. Here t railers 
for rush-hour loads a re used t o a greater propor­
t ionate extent than in any other city in the coun­
try, fewer than two-thirds of the cars being 
equipped with mot or s. Ther e a re t wo standard 
types of motor cars used fo r pulling trailer s, one 
seati ng fo r ty-seven and weighing a bout 40,000 lb. 
and the other seating fi fty-two a nd weighing 44,000 
lb. Both a r e equipped with four motor s. The trail­
ers seat from fo rty-eight to fi fty-four people a nd 
average about 16,500 lb. each. For rush-hour serv­
ice the company ther efor e has avai lable units seat­
ing more t han 100 people and weighing about 60,000 
lb. ; so that both in weight and pla t fo rm charges 
the rush-hour loads are carried very economically. 

For lines wher e t rai ler s a r e not r equired, two­
motor cars seating forty-t hree and weighing 33,500 
lb., or a larger type seating fi f t y and weighing 36,-
000 lb., a r e used. 

For the most part t he lines of heaviest traffic run 
through t he bus iness section on t he same street and 
for sever al blocks on t hi s street. E ven with trailer 

C Line, distance round trip 6.86 m iles. 

suited to the operation of the frequent-service car. 
Ther e are no jitneys in the city, but the use of 

private automobiles to and from the business sec­
t ion is unusually heavy. As much of the residen­
tial section lies close to the business district, there 
is also a n exceptionally large percentage of walking 
to and from work. 

Speeds are fairly high, but headways on most 
lines are altogether too long to develop traffic to the 
maximum extent. They run for the most part from 
seven to twelve minutes during the day and from 
five to sevE::n minutes during the rush hours. Re­
ceipts per car-mile average about 26 cents. Oper­
ating expenses are about 13 cents, although for the 
single-car lines it would run somewhat higher and 
would segregate about as follows: 

CENTS PER CAR-iVI I LE 

l ' uw er ( oper a t ing costs on ly at 0.:5 cent per k ilowatt -
hour ) .. .. .. .. . ....... .. .......... .. ...... . . ... .... 1. 9 

Maintenance equipme nt, including carhou se expense ..... 1. 8 
Ma intena n ce of w a y a nd structures . . . . . . . . . . . . . . . . . . . . . 1.4 
P latform w a ges ( s ing le car ope rat ion) . . . . . . . . . . . . . . . . . 6.2 
Gen Pr a l a nd o ther t r a ns porta tion . . . . . . . . . . . . . . . . . . . . . . . 2.8 

14.1 

The cost of operation on t wo typical single-car 
lines is shown in the t able below, together with 
t he estimated savings if frequent-service cars were 
substituted for the present type. 

Now let us consider a somewhat heavier line on 
which it is necessary to increase the rush-hour serv­
ice very considerably as compared with all day. Both 
types of st andard two-motor cars are used; their 
average would be a forty-seven-passenger car weigh­
ing 35,000 lb. The line is 5.61 miles long and stops 
a re frequent, averaging from seven and one-half to 
t en per mile, so that schedule speeds of 8.6 to 9.6 
m.p.h. a r e the best that can be obtained. The dura­
ti on of stops is very short, less than five seconds on 
a n average. Data appear on the next page. 

K Line, distance rou nd t r ip 8.58 miles. 

,1 

Present car i- seat forty - three and weigh 33,fi00 lb. Stops per mi le run f r om s even t o n in e on K a n d from five to seven on C. 

Ruuning tim e. round trip ... . .................. . . 
H eadwa ys, four hou rs daily ..................... . 
H eadways, ten hou rs d a ily ...................... . 
Hea dways, s ix hours d a ily ..... . ................ . 
Ca r s r equired. four hours daily . . ................ . 
Car s r equired, t en hou rs daily .. . . . ............. . . 
Car s requ ir ed. six hou r s daily ................... . 
Maximum seat s per hour ........................ . 
Car -hours dail~· .. .. .. . ........................ . 
Car-miles d a ily ... ..... ..... . ............ . .... . 
Increased service , per cent. ..... . .......... . .... . 

Present 
36-40 min. 

10 min . 
12 min . 
20 min. 

4 
3 
2 

258 
58 

630 

Ca1·-hours ann ua ll y (rush service, 300 days ) ....... 20,910 
Ca r-miles a nnua lly (rush service 300 days ) ........ 22 7,000 

operation, headways are down to thirty or forty sec­
onds during t he morning and evening peaks. Here 
again it would be manifestly impossible to run the 
small car s as un its, since this would shorten the 
headways to ten or fifteen seconds. 

But about a third of a ll lines in the city do not 
now use trailers and most of these lines do not op­
erate through this street of heavy traffic. Several 
cross t he business dist rict in such a manner that 
t hey have only three street intersections where load­
ing is heavy or where there is any considerable 
amount of t raffic interference. These lines are well 

Line------, r---K L inP---~ ,--Combined~ 
Proposed Present Proposer! P r esen t P roposed 

32-3 5 min . 50-52 .5 min . 44 - 48 min. 
7 m in . 7.5-8 .5 min. 6 min. 
S m in . 10 min. 7.3 min. 

16 m in. 1 3 min. 11 min. 
:; 6-7 8 
4 5 6 

•) 4 4 
297 344 35 0 

72 1 00 116 
904 1.0 07 1,343 

26,o~t 36°.i i o 41, 8~& 
:~27,000 364 ,0 00 486 ,0 00 

9 min . 
11 min. 

1 6.5 min. 
10-11 

8 
6 

602 
1 58 

1,637 

56 ,93 0 
59 1.0 00 

. .6 .. 5 min. 
7.7 min. 

13.5 min. 
13 
10 

6 
647 
18 8 

2,247 
37 

67,840 
813 ,00 0 

COST .AND RECEIPTS PER ANN U M 

C L in e a nd K Line Combined 
P r esent P roposed 

C re w ·wages at 60 a nd 33 cen ts per hour . . . . $ 34,212 $22,388 
l'ower a t 1.9 and 0.7 5 cen ts per car-mile .... 11,22 9 6,098 
:Maintenance equ ipment a nd way a t 3.2 a nd 

1.6 cents .... .. . . ................. .. .. . . 18,912 13,00 8 
General, e tc., at 2 .S cen ts .......... .... ... . 16,5 48 1 4,8 00 

$8 0,901 $56,294 

A nnua l s::iving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 ,607 11 

Present r eceipts at 26 cents ............ ... . 154 ,00 0 
Estimated in cr ease, 10 per cent. . . . . . . . . . . . 15,400 ! 

Net incr ease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,00JI 
Cost of fourteen n ew car s. . . . . . . . . . . . . . . . . . . . . . . 70,000 
R eturn on investmen t, p er cent. . . . . . . . . . . . . . . . . . 57 

Note-All t e r min a ls in City " B" h a v e loops. so s ing le-end I 
cars a r e used. T h e s ing le-en d B irney-t y pe car seat s thirty- II 

tive p eople. 
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S ERVI CE DAT A, "L" L INE 

Dis t a nce r ound trip, miles ... . 
Schedule tim e, minutes . ..... . 
H eadwa y, four hours d a ily . . . 
H eadwa y, t en hours d a ily .... . 
H eadwa y, sixteen hours da ily . 

Cars r equired, four hours ... . . 
Cars r equired, t en hours ... .. . 
Car s required, six hours ... . . 
Ma ximum number seat s per 

hour ............. .. . . . .. . 

Car-miles da ily ....... . ... . . 

Car-hours d a ily ... . . ..... . . . 
Ca r-miles a nnually ( extra car s 

Present Proposed 
11.2 11.2 

70-7 8 60-64 
6- 7 4.6 
1 0 8. 5 
1 2 10 

J 1-1 3 
7 
6 

4 70 

1,4 20 

154 

J 8 s m a ll 
14 l 6 la rge 

8 small 
6 small 

515 

1 ,88 5 1,635 small 

172 1~: ~~!ii 
300 d a ys ) ... .... .. ... . ... 506 ,000 

j 
250 large 

75,000 large 
67 2,000 597,000 sma ll 

Car-hours annually ( extra car s 
300 days) ....... . . ....... 54, 910 

Increased service . . . . . . . . . . . . . ... . 
{ 

7,200 large 
61,220 54,020 small 

33 per cent 

ANN U AL COSTS AND RECEIPTS 

Present Proposed 
Pla tform wa ges at 60 and 33 cents p er h our $33,000 $2 0,300 
P owe r at 1.9 a nd 0.7 5 cents pe r car mil e ... 9,60 0 5,050 
Ma intena nce equipment a nd way a t 3. 2 a nd 

1.6 cents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 200 10,750 
Ge ner a l a nd other expe nses a t 2.~ <.:ents. .. 14,2 00 13,000 

T ot a l . . ........ .......... .. ........ .. $73,00 0 

r":::~~~~t 0rece"iiJt~ ·a:t· 026. ce~ts:: : : : : : : : : : : : : 1°3°1°, 0 00 
Estima t ed incr ease 10 per cent. .... .. ... . 
N et inc r eas e . . ..... . . ........ . ......... . 
Cos t of nine cars .......... . .... .... . .. . . 
R eturn on investment, per cent .. . . . .. . .. . 

$49,100 

23.9 00 

13,100 
37,000 
45,000 

82 

There are several other lines similar to the first 
two and several similar to the latter one. Roughly 
about sixty new cars would be required to equip 
all such lines in the city at an approximate cost of 
$300,000, on which could be expected a return of 
something like $200,000 annually. Increased fixed 
charges on additional capital would be $45,000. As­
suming fifty old cars scrapped, with a book value 
of $150,000 and a scrap value of $50,000, $100,000 
would remain to be written off. If $25,000 an­
nually were applied to this, it would still leave after 
deducting the fixed charges, $130,000 additional 
for dividends. This is more than one-third of the 
amount available for this purpose for the whole 
system last year. 

The use of the frequent-service cars on the re­
maining lines would be feasible only during the 
lighter hours of the day, when headways on the 
main thoroughfare are not too close, or by rerout­
ing some of the lines to relieve the congestion 
which limits their use. 

If, as seems certain, a sufficient portion of the 
service could be changed so as to increase the net 
surplus of the entire road more than 30 per cent, it 
is well worth making. Moreover, power costs here 
and the saving resulting from a reduction in power 
consumption are based only on the operating costs 
of producing the power at present with no allow­
ance for overhead. It is obvious, however, that if 
a really considerable portion of the entire power 
output is eliminated, it will sooner or later af­
fect the reduction in the overhead costs eithe:r: by 
enabling some machines to be shut down; by per­
mitting additional service without the purchase of 
new station equipment or more copper in the line, 
or by reducing depreciation on the existing appa­
ratus through the elimination of overloads, or by all 
three of these factors. If the usµal overload al­
lowance for power costs were made in this case as 

it was in City "A," where power is purchased from 
an outside c~mpany, the return on the investment 
would be appreciably greater. 

ANALYSIS OF CITY "C" CONDITIONS 

We now come to City "C," where the applica­
tion of the frequent service cars would appear at 
first glance to be attended with the greatest diffi­
culties and where the field for its application might 
be thought so limited as to be not worth considera­
tion. This city has more than 500,000 population, 
spread over an unusual area, and served by 400 
miles of electric railway, on which are operated 
1000 cars. Hauls are unusually long and receipts 
per car-mile low. 

The standard cars used here seat forty-four and 
weigh about 37,000 lb. They are, for the most part, 
equipped with two 50/ 60-hp. motors, a lthough on 
some cars two motors of smaller capacity are used . 
The bodies are not designed for rapid movement of 
passengers, nor with the exception of a few can 
prepayment of fares be used. The bodies are un­
usually high, and the seating and bulkhead ar­
rangement is inefficient as regards carrying heavy 
loads and collecting fares. The honest conduc­
tor is likely to miss an unusually large percentage 
of collections, while the dishonest man has ex­
ceptional opportunities for diverting fare s into hi s 
own pocket. 

The frequency now given is very good. Schedule 
speeds (omitting layovers at ends of lines) average 
more than 10.5 m.p.h. during the day and better 
than 9.5 m.p.h. during the rush hours, and this 
despite a large amount of running through a busi ­
ness section which is as badly congested as any­
where in thi s country, and where interference by 
automobiles and other vehicles with the street car 
movement is probably worse than in any other city. 
Headways are fairly short, less than ten minutes on 
the average during the day, and less than five min­
utes during rush periods. 

Yet in spite of frequent servic~ and fairly good 
speed, both private and jitney automobile competi­
tion has been so severe that the revenues of the 
company have declined seriously and receipts aver­
age less than 22 cents per car-mile. If average costs 
of operation here were as high as on most roads, 
such a condition would have led to bankruptcy long 
ago. But driven by necessity, and aided by an un­
usually low power r ate together with a fairly low 
consumption s ince the cars weigh less than those of 
most roads, and stops are fewer, the company has 
reduced its oper ating cost per car-mile to the very 
creditable fig ure of 13 cents. This segregates 
about as follows: 

P la tform wages ....... ... ... ......... .... ... . 
Ma in ten ance of wa y and trolley l ines ......... . . 
Ma intenance o f ca r eq u ipmen t .. ... .. ... .... . . . 
Powe r cost ............. . .. .. .. . . ..... ...... . 
•- ar clea ning, in !< pection a nrl lubri C"a t io 11 ...... ... . 
Acc irlent account . .... . ..... . ......... . 
De pr ecia tion . .. ..... ...... ... ........ . 
All ot h er expenscM ..................... . 

Total operat ing eoi;t ... .. ................ . 

rents pi>r 
r.ar l\Iile 

5.7 
1.2 
o.s 
2.2 
ll.h :, 
O.ti 
o.r,~. 
1.5 

... 13 .'.! 0 

I 

1: 

" 
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These costs are for 1916; it is improbable that 
maintenance can be held to these very low figures 
this year, because of the advance in material and 
supply prices. The reasons for the low cost of 
power have been referred to. The comparatively 
low charge for platform labor is the result of 
speeding up schedules to the physical limit of the 
equipment, and in spite of the fact that extremely 
liberal layovers are allowed the men on all trips ex­
cept during rush hours. 

Even under these circumstances, which are prob-

Quick-Service Car Has 
Wide Field 

"The impression has been gen­
eral that these small 'one-man' 
cars are simply a 'small-town' 
proposition. From an a nalysis of 
their possibilities in the larger cities 
the writer is firmly convinced that 
there is a field for t heir use on 
some lines in any and every city in 
t his country."-J. C. THIRLWALL. 

ably the least favorable to the introduction of 
smaller cars, there are many lines on which they 
could be used to marked advantage, and on which 
they wou ld show material economies. An analysis 
of the service and costs of operation on one of the 
typical lines appears opposite. This line extends 
about 5.5 miles in one direction from the heart of 
the city and about 4.5 miles in the opposite direc­
tion. Twelve-minute service is furnished all day 
for its entire length and much more frequent service 
to a point about 1 mile from the end of the longer 
branch. The line is shown as two divisions, though 
they are identical except for the extension on X. 

The relative schedule speed is the most impor­
tant factor here. The present cars make the long 
run normally in about fifty-two minutes, carrying 
an a verage maximum load of twenty-five passenger3 
and making on an average six and one-half stops 
per mile. They have a layover of about eight min­
utes at each end. On the rush trips they take 
about fifty-nine minutes for the run, have three 
minutes layover, carry an average maximum load 
of sixty-five passengers and make seven and one­
half stops per mile. If 10 per cent more people were 
carried in 30 per cent more units, the average maxi­
mum loads would drop to about twenty and fifty­
three respectively, and the stops per mile to five 
and one-half and six and one-half. With these 
stops and with the higher rates of acceleration 
and of braking shown in graph sheet Fig. 4, run­
ning times of forty-seven and forty-nine minutes 
could be made. Allowing forty-eight minutes nor­
mally with a six-minute layover, we have the 108 
minutes allowed for the round trip. On the rush 
trip fi f t y minutes with two and one-half minutes 
layover could be maintained and a round trip made 

S. l'. & W. L!NJ<.: 

~Hups 1,er mile average six and one-half d urin g d ay, seven and 
one-half during rush hours, of about s ix seconds each. 

l'1·esent ca r s w e igh 37,000 lb. a nd seat forty-four. 
l 'J'Opooed cars weigh 13,000 lb. and s eat thirty, 

DIVISION X -DJSTANCE 10.17 MILJ<.:S 

Present 
l{ouml t1·ip, in c luding layovers, two 

hou1·s dai ly . . . . . . . . . . . . . . . . . . . . . . . 125 min. 

l'rovosed 

105 min. 

108 min. 
7.5 min. 
9 min. 

14 

Houllll trip, including layover s, e igh-
teen hou rs da, ly . . . . . . . . . . . . . . . . . 120 min. 

Headways, two h ou r s da ily..... . . . . . . 12. 5 min. 
H eadways, e ig hteen h ours daily.... . 12 min. 
< 'a r s r equired , two hours dail y ....... 10 
Ca r s r equired, e ightee n hours daily... HI 
:-l ea ts pe r hour, two hours cla ily. . . . . . 210 
Seats per hour, e,ghteen h ours daily.. 220 
Car-mil es d a ily ...... .... ... ..... .. 2,0 10 
1'1c11·-houn; rla il y . . . . . . . . . . . . . . . . . . . . 200 

DIVIS I ON Y- 9.04 MILES 

12 
240 
200 

2,755 
244 

Present ~Proposed~ 

Hound trip, inc luding· lay-
ove1·s, two hou rs dai ly... 110 min . 

1-touncl trip, inc luding lay-
over s . e ighteen hours d a ily lOS min . 

H eadways, two h ours daily 5 m in. 

96 min. 

92 min. 
3.3 min . 

105 min. 

92 min. 
4.2 min. 

H eadways, e ig hteen hours 
daily . . . . . . . . . . . . . . . . . . l'.! min . 9.2 min. 9.2 min . 

10 small 
15la rge 

Ca r s r equi1·erl, two hours 
da ily . . . . . . . . . . . . . . . . . . 22 29 

Ca rs l'equ ired, e ig hteen 
hom·s rla1 ly . . . . . . . . . . . . 9 10 

Sea ts pe1· hour, two hours 
clai ly . . . . . . . . . . . . . . . . . . 5:!~ :;4 0 

s ea t s p er hour, e ig hteen 
19

;:; 
hours daily . . . . . . . . . . . . 22 0 

Cal' -m iles ,]aily ........... 2,05-1 2, , 85 

Ca !'-hou1·;< claily . . . . . . . . . . 206 23 8 

CO.\IBINED SEP.\'ICE 

10 sm a ll 

:,48 

19 5 

{ 
2.3 30 s m a ll 

310 large 

{ 
30 large 

200 small 

Present ,--Proposed----, 
A B 

J[ i n i m u 111 h eadways, 
co mmon po rtion .... . 

All-<lay headway ..... . 
3.6 min. 
6 min. 

~.3 min. 
4.5 min. 

2.7 min. 
4.G m in. 

:.Vlaxirnum number seats 
p er hour .......... . 

( 'a r -hours pe1· da y ... . . 

Ca r-miles () e r day .. ... . 
Ca r-hOUJ'S pe 1· y ea!' ( 36G 

73 8 
406 

4,06 4 

days) .. .. .. .. .. . .. . 1-1:s,ooo 
t'nr-miles p er year (365 

<lays) .. .......... .. 1.4 83, 000 
l nc1·ease in service, per 

ce nt .. ............ . 

780 
482 

5.54 0 

176.000 

2,0 22 ,000 

36 

788 
444 s m a ll 

30 large 
5,4 00 

J 162,000 small 
1 10 .950 la rge 

{
1,856,000 small 

11 3.000 large 

31 

Note: By running cars a h ead of schedul e in t h e lig ht di-
1·ec tion tluring rus h hours a nd eliminat ing layovers th e h ead­
ways in th e hea vy direction are s horten ed so tha t more seats 
a r e really provided th an t his t a ble indicat es. This m a nipula ­
tion is equa lly possible with the small cars, giving a corre­
sponcling· ga in ther e. 'l'hese figures are based on normal op­
e rnt ion, s ince the r e la tive v a lu es will remain constant. 

ANN1:.' A L <:'O!'TS AND RECEIPTS 

Present ,--Proposed--.._ 

Cre w wages a t 28 a ncl 31 cen t!' p er 
car 

l 'v \V e 1· 
hour 

cost;· ~t· '2j. ce1;t~ -~~ ;1~1 · ·o·.s $82,700 

cent p e r car-mile .... . ...... . .. 32 ,626 
:.Ta inten a n ce way a nd line at 1. 2 

a nd O.G ce nts 
:ifn intenance e qu ' iJ

0l~ent,' . i0

n°C
0

li°idl1;g 
17,796 

ca r -hou s e expen se, 1.45 a n cl o.s 
ce nts 21,:i 04 

n eprecin:t·io~. ~t ·o·_i;i;. and· o.i c~~t : : 8. Hi6 
A cc idents a t O.G a nd 0.4 c ent ...... 8,898 
.-\11 other ex penses a t 1. 5 cents on 

p r e!'ent mileage ... .... ... . . ... 22,24ri 

Total o per a ting cost pe1· year . .. U93,92:; 
An nu a l receipts (10 p e1· cent ancl 

s p er cent increase ) ............ $:lll,0 00 
N e t .... . ........ ... ............ 117,075 
I n crease ... .... ...... .......... . 
Approxim a te cost fo l't y-e ight cars 

and twenty-seven ca rs ... ... .. . 
R eturn o n investment .... . .. .... . 

A B 

$5 4,600 $r.i6,350 

1 6.176 17,334 

12 .132 12,492 

16,l 7f. lG,4 87 
6,066 6,1 89 
8,088 8,102 

22,245 22,245 

$135,483 $139,199 

$342,000 $336,000 
206,517 196 801 

89 ,442 79,726 

240.0 00 13G,OOO 
37 59 

in 105 m inutes. Simila rly the shorter run of 9.04 
miles could be made in forty-two minutes and forty­
four minutes, which is four to eight minutes less 
than at present. With an allowance of 10 per cent 
fo r layovers the round-trip times would become 
ninety-two and ninety-six minutes. nir I Ill ~o furnish .• : ry slig:~ :ncreas:,:~seati:j 
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capacity with the small cars under these conditions 
would require a total of forty-three cars during the 
rush hours and would necessitate the purchase of 
forty-eight to allow a reasonable number of spares 
for shop purposes. But if the bulk of the peak 
riding were cared for by the present cars, and the 
new type utilized for all-day service, only twenty­
four small cars would be needed for operation and 
twenty-seven would provide the necessary shop 
spares. Even then the increase in service would 
be very nearly as great in the second case as the 
first, and the cost of operation would be only slight­
ly higher, s ince the big cars with their two-man 
crews would be used such a small portion of the 
time. 

The net result shows a saving of $58,500 and an 
increase in net of more than $89,000 for the all 
small-car operation, at an expenditure for new 
equipment of $240,000. With the second plan the, 
saving would be nearly $54,000 and the net in­
crease nearly $80,000 and the expenditure neces­
sary only $135,000. There can scarcely be any 
doubt as to which is preferable as long as a com­
pany has large cars which are in fairly good oper­
ating condition. 

The greatest difficulty here, as in other cities, 
lies in a very heavy congestion during rush hours 
on the two main business arteries of the city . 

_J 
-==== 

L = 
t = 7 I 

Fig. 5-Diagram Showing Car Blockiny at Street 
Intersections 

Every line in the system, with the exception of two 
or three crosstown or belt lines, run for several 
blocks through the central business district, and 
from 5.30 to 6 p. m. headways are down to less 
than forty seconds for about a mile on the busiest 
street in the city. Moreover, at three of four inter­
secting streets, traffic delays of from thirty seconds 
to sixty seconds are frequent. The addition of cars 
on this badly-congested section would, therefore, 
appear to be very difficult. However, a careful 
study of the situation shows that up to a certain 
large percentage of increased units of the front­
entrance type, no increase in difficulty of operation 
or lessening of speed due to interference would be 
experienced. Fig. 5 illustrates the reasons for thi s. 

The blocks on thi s street are 600 ft. long and the 
streets 60 f t . wide. Car s at present average about 
seventy seconds to the block during rush hours. Iri 
the mile run, they average about ten stops of an av­
erage duration of fifteen seconds, and about five 
slowdowns. Three or four stops are unusually 
long, at the intersections of crosstown lines, and it 
is at these points that the interference of one car 
with its followers occurs. There are on an average 

two or three cars in each block all the time, and 
when one is held up for any unusual period the 
three group themselves as shown in the diagram, 
with their entrances 45 ft., 97 ft. and 149 f t . from 
the corner. The result is that while a few people 
may walk back to the second car, a large number 
who want to board it do not, and after the first car 
is given a clear signal and moves away, the second 
car must stop again before crossing the street. 
The third car makes two unnecessary st ops before 
reaching the loading berth. 

Traffic Building Versus 
Economy 

"The vital characteristic of the 
light-weight, safety car is not the 
economy that can be effected 
through its use. The important 
fact is that, because of the low cost 
of operation a nd greater inherent 
speed possibilities, it yields a 
greatly improved public service 
and thus becomes a traffic builder." 

-J. C. THIRLWALL. 

Four 28-ft. cars with front entrances take up 
less room on the street than the three 47-ft. cars, 
and their entrances when bunched at an intersect, 
ing street are 2 ft., 35 ft., 68 ft. and 101 ft . re­
spectively from the corner. In other words, the 
entrances of the first two are nearer the corner than 
is that of one car now. Both can take on their 
load and move off together when the traffic signal is 
given, and the other two can move up together into 
place, making only one unnecessary stop for the 
thi rd and fourth cars. Moreover, their fo llower 
has a car length longer running space than has the 
fourth car under present conditions. Due to the 
shorter average stop of a low-wheeled car, which 
takes on fewer passengers per stop, it can be seen 
why the operators are confident that they could put 
from 30 to 50 per cent more of the small units 
through this street in a given time than they can 
with their present cars. 

Moreover, since this mile is only 8 per cent to 
10 per cent of the one-way distance of most of the 
lines passing through it, a slight slowing down 
here would not offset the additional speed in the 
remaining 90 per cent of the run. 

In this city, it seems probable that approxi­
mately 200 frequent service cars could be applied 
with a reasonable certainty of a retu rn of more 
than $500,000 annually. 

Conditions very similar to those shown in the 
foregoing data can be found on a fairly large pro­
portion of the lines in all cities in this country ex­
cept the very largest, and it is the writer's belief 
that from 20 per cent to 50 per cent of the service 
in almost any cit y could be better handled by these 
small cars, alone or in conjunction with standard 
types, than it is to-day. 

,j 
,, 
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Spokane's 
Operation of 

Large One-Man 
Cars with Smoking Compartments 

Loading Operation on Convert ed 
One-lllan Car of ·washington lVater 

Power Company 

The ,vashington " rater Power Company Began Remodel­
ing Its Cars in 1915 and Now :More Than Half the l\'.Iileage 
I s One-Man- The Spokane & Inland Empire Railroad Also 
Placed Three Cars rn Service Dming the Last Year 

ARLY in 1915, when the jitney 
irn-:lll"Wlr;m.iir.iarn craze was at its height, the Wash-

,.._~~-,.... ing ton Water Power Company, 
Spokane, Wash. , realized that 
something had to be done at once 
to diminish both the loss of travel 

- and the cost of operation . It had 
enough well-built cars t o g ive more service, but 
obvious ly not with two men per car. These cars 
were of greater length and weight than would have 
beEn selected for new cars, but the low-cost rate of 
electrica l energy in Spokane made remodeling ad­
visable as well as practicable. 

In balancing the various factors pro and con the 
company decided t o stick to the original cars, as 
they could be handled by one man just as safely 
as by two, and the extra cost of upkeep and track 
maintenance for 52,500-lb. cars would be more 
t han offset by their extra seating capacity for peak 
loads. For a time conductors were used for rush 
hours, but experience proved this unnecessary . 
To-day these cars may be seen holding their own 
in the evening rush under a combined headway of 
forty seconds and less. 

REVERSING A CAR TO CONVERT IT, AND 
ADDING A SMOKING COMPARTMENT 

time, they effectively prevent crowding and conse­
quent confusing of the car operator. 

The platform steps were also lowered 3½ in. 
through the expedient of lowering the vestibule 
floor so that the rises from the street became 14 in., 
13 in. and 11 ½ in. This change, together with the 
arrangement for boarding and alighting at the 
front end under the eye of the car operator, has 
absolutely wiped out step accidents to passengers. 
It was not found feasible to operate the step in 
unison with hand-controlled doors, so that the step 
occasiona lly affords a lodging to reckless boys. To 
avoid st ep accidents in the dark, a lamp is used to 
illuminate the step while the doors are in the board­
ing and the a lighting positions. Likewise a ves­
tibule lamp a lso burns while the operator is col­
lecting fares and registering them on the original 
International registers. · 

Of course the control and braking equipment had 
to be installed at the front end. Nevertheless there 
is a controller on the rear platform, which can be 
operated on the fir st five points for backing up and 
coupling the car s, and for emergency conditions. 

While turning the original front platform to 
the rear the company did something which made 
the one-man car an immediate hit with many male 
patrons. It enlarged the 5-ft. 5½ -in. space by add-

As an article in the Dec. 18, 1915, issue of the ing the length of two car windows, and turned it 
ELECTRIC RAILWAY JOURNAL described the conver- into a smoking compartment with fourteen seats 
sion of the first cars in some detail, only the lead- separated by a sliding door from the remainder of 
ing changes will be now described. In the orig- the car. Ever since thi s was done patrons have 
inal s ingle-end form each car had a front platform been clamoring for more "buffet cars," as they 
of 5 ft. 5~/~ in . and a rear platform of 6 ft. 4 1 ~ in. have been chri stened. The rear location of the 
The overhang of the latter had been the cause of smoker in no wise embarrasses other riders, and 
more than one fouling accident. The body of the it has the merit of inducing an appreciable number 
car contained seven rows of cross-seats and short of passengers to go to the rear end and sit down. 
longitudinal seats at each corner. · In t he recon- This section has an emergency exit which upon be­
struction the rear vestibule became the front, and ing opened only ¼ in. sounds a special alarm to 
the doorways were so altered that entering and the operator . By the time the would-be departer 
departing passengers leave by way of separat e has the door open the car is standing still. Only 
doors. As these doors, which slide into a bulkhead in one or two instances in more than two years of 
between, ar e not wide enough for two people at a operation has this occurred. The alarm bell is con-

[ 512] 
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nected to the regular signal batteries in the car, so 
that it is always in operating condition. 

The foregoing changes, including lighting fea­
tures, cost only about $300 per car. 

DEVELOPMENT OF IN CREASED SERVICE WITH 
ONE-MAN CARS 

The first converted cars were put on during 
August, 1915. To-day the company operates regu­
larly only thirty-one two-man, fifty-seven-passen­
ger, 59,000-lb., 51-ft. 6-in. cars, as compared with 
forty-one one-man, 52,000-lb. cars. For extra serv­
ice on big days the company has in reserve fifty 
two-man cars of the same length as the converted 
cars. All of these cars were in operation on July 
4, 1917, to their full capacity without a single 
accident-a truly remarkable record. 

The accompanying tabulation of the present one­
man lines shows the general increases in the num­
ber of cars and the corresponding improvements 
in headway. The schedule speeds, which are ex­
actly the same as with two-man cars, are rather low, 
but this is ascribed to grades up to 12½ per cent 
and to sharp curves which make speeding unsafe. 

EFFECT OF ONE- MAN OPERA TIO N ON LINES OF W A S HI NGT ON 
W A T F.R POW ER COMPANY 

rp rn :>. 
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Liberty P ark a nd Pacific . . , , .. . 8.8 4 6 15 10 
Maxw ell 8,8 5 7 15 1 2 
Cannon Hiii ~--n·a N or:th. ivio{i~oe• 7, 7 -I 5 ~o 15 
Tenth Ave nue a nd North Mo n-

roe * 7,6 3 4 20 15 . . .... Th~s~ i;r:;s· ~~t . ~iter ed in ser vice: 
Corbin Par!{ a nd South Ma ple . . S,5 4 -1 15 15 
India na 9,5 5 5 20 20 
Fort Welght ·.::::: : ::::: :: :: :: 8, 0 2 2 30 30 
Garden Springs shuttle ........ S,6 1 1 30 30 
Cannon Street shuttle . ......... 7,0 1 1 15 15 
N orth divis ion shuttle . ..... .. .. 1 1 15 15 
S outh division shuttle . ....... , . 1 1 15 15 
Ma xwell trippers . .. .......... 8, 8 -I 4 

*As these lines overla p, m ost passe ngers g e t a se ve n a nd 
one-half-minute ins t ea d of a t en -minu te service, 

The one-man cars of the Washington Water 
Power Company handle about half the mileage on 
routes ranging from thirty-minute shuttle service 
to combination headways of forty seconds on blocks 
of Riverside Avenue (between Post and Howard 
Streets), where most of 
the outbound fares are 
collected. 

To date the increased 
service has brought 
about 12 per cent more 
travel with a constantly 
increasing 9erson ally 
owned motor vehicle com­
petition. This is 37 per 

cent below 1909, the maximum year, but at any rate 
the downwa rd t endency has been checked. Still fur­
ther improvement is to be expected with the r e­
moval of the ji tney bus. On account of bonding 
r egulations and increased convenience of car serv­
ice the greater portion of the jitney buses have 
gone out of bus iness in the last t wo months. 

Operating expenses have shown a marked de­
crease since one-man ca rs have been put in service. 
Platform expenses, including a 4-cent bonus in thi s 
service, now average 35 cents an hour, a wage 
which attracts and holds the best men. Accidents 
also have been gre_atly cut down, and fare collection 
has been improved through the use of the prepay­
ment syst em. 

WORK OF SPOKANE & INLAND EMPIRE 

The Spokane & Inland Empire Railroad did not 
begin converting cars for one-man operation until 
1917. At present it has three cars in operation on 
the Rockwood line and five more a re under way. 
It has followed substantially the plan of its neigh­
bor, although in its case the long rear platform 
was open. 

The work on the five car s now being r emodeled 
has been considerably delayed through lack of 
materi als, but they are expected to be r eady fo r 
service within s ixty days. 

The test s on the three car s in operation on the 
Rockwood line of the company have been very sat­
isfactory, and the cars have been operated without 
acc idents thus fa r. A most favorable report on 
the one-man system has been forwarded to the St. 
P aul office of the Great Northern, owners of th <:t 
syst em, with the recommendation that more cars be 
converted. 

GENERAL PUBLIC PREFERS NEW-TYPE CAR 

Spokane now has a greater percentage of one­
man cars in operation than any other city in the 
United States, and is one of the pioneers in the 
field demonstrating the new type. The big cars 
have withstood the most severe traffic strains. Un­
usual travel of circus days, the Fourth of July and 
other genera l holidays has not created traffic con­
gestion , and the general public prefers the one­
man car s to those of the old t ype. 

Spokane has more miles 
of street railway track 
per capita than any 
American city of its pop­
ulation with the excep­
tion of Tacoma, Wash. 
Statistics give Spokane 
an average of 1.23 mi les 
of track for every 1000 
of population. 

Spokane-Converted One-Man Car Used by Spokane 
& Inland Ernpire R ailroad 
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in Railway Operation Success in Hailway Industry , 
as in Others, Demands a Con­
scientious Study of Conditions 
vVith a Willingness to Change 
.Methods as Ci rcumstances Alter 

By Clarence R enshaw 
General Engineer 

II esti ,i!Jliouse Elc f'/r ic & Jla1111fac/11ri11g Company 

"The fault, llea r Brutus, is not in our s tars, 
But in ourselves, tha t we are und erlings ." 

-,hilius Ca esa-i·. 

CE RTAI N minister once com­
plained to an intimate friend of 
the poor attendance at his serv­
ices. The friend suggest ed that 
the minister's sermons were too 
long and advised that he make 
them shorter. "That's a good 

idea," said the minister, "but really I am so busy 
with my parish work that I haven't time t o write 
short sermons." 

And so it is with many railways. When one 
talks of the economies of quick-service cars, modern 
motors, train operation or any of the other innova­
t ions that have been brought out d uring recent 
years to solve the very problems with which they 
are now confronted, the reply is usually in effect , 
"Yes, that's all very nice, but we are too poor to 
afford such economies." 

Even when one s uggests analyzing conditions or 
effecting economies which involve the expenditure 
not of money but merely of thought or effort, it is 
astonishing how little enthusiasm one can usually 
arouse. 

It is no doubt true that some of the rai lway 
companies are obliged to sell their goods for too 
low a price on the basis of present costs, but it is 
also true that a mere increase in fare is not likely 
to solve the difficulty completely, since any such in­
crease is bound to be followed by a reduction in 
traffic without any corresponding reduction in ex­
penses. In the ELECTRIC RAILWAY JOURNAL for 
Aug. 25, for instance, Professor Conway of the 
University of Pennsylvania shows that a 6-cent 
fare, although a 20 per cent increase in rate, re­
sults in only about a 10-cent increase in receipts 
in a large number of cases, owing to the red uction 
in passengers which it causes. What is really 
needed in most cases, therefore, seems to be a better 
passenger load factor, and thi s is a thing which can 
be obtained only by individual efforts and not by 
legislative enactment. 

One of the hopes of the average man is that con­
ditions in the industry with which he is connected 
will some day become stabilized so that the equi p­
ment he buys or the operating practices he adopts 
to-day will be up t o date forever and he thus may 
look forward to a lif e of ease without mental effort 
or change of habit. Such a state of affairs is not 
likely to be brought about, however, in either the 
railway industry or any other. Many of the pres­
ent operators h ave already seen the properties with 

which they are connected change from horse cars t,, 
cable cars a nd from cable cars to electric cars, and 
have also seen the original electric cars passed on to 
the scrap heap long before they were physically 
decrepid. 

Even the human element has, to a certain extent, 
followed the same cycle, although in this case there 
has been a difference. The human element is not 
entirely fixed, like equipment of wood and iron, but 
a certain proportion of it possesses a wonderful 
flexibility that enables it, if it will, to adapt itself 
to changing conditions and to be better able to cope 
with the new conditions from its experience with 
the old. Each change to which the human element 
adapts itself, however, has a tendency to absorb a 
certain part of its flexibility, so that it is more 
difficult to adapt itself to the next change; and 
although the magnitude of the changes which must 
apparently come to the railway industry in the 
near fu ture is by no means so great as some of 
those through which the industry has already 
passed, this principle is probably responsible for 
much of the pessimism which is now abroad in 
some sections. 

It is a pretty safe idea for the average man to 
adopt, that when anything goes wrong with the 
work in his charge it is a t least partly because of 
some act or some omission of his, so that he is at 
least partly responsible. When anything happens, 
therefore, or fai ls to happen, his first question should 
be, "What should I have done that I didn't do?" 
It is surprising what such an attitude on the part 
of the man in charge of a property will do in the 
way of effecting improvements, if it is consistently 
applied in a broad way, and what a spirited organi­
zation it w ill build up. It is much more comforta­
ble for the average man when anything goes wrong, 
however, to feel that hi s record is entirely clear and 
that the fault lies elsewhere, and few have the 
courage to try to shatter this idea. 

Where the right spirit prevails the property may 
not always be on a profitable basis, but if it is not 
the officials will surely know why and will have 
definite plans to put it on such a basis. At the 
very least, they will have specific information of 
the economies which could be effected by the pur­
chase of certain amounts of up-to-elate equipment 
or by the investment of various sums of new capital 
in other ways, and they will not have hesitated to 
make such investigations merely because the money 
to utilize them was not in sight. 

It seems pretty certain that we shall have cities 
for a long time to come and that these cities must 
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have local transportation. It is quite probable also 
that this transportation can be furnished by elec­
trically operated cars running on rails to better 
advantage than by any other means now known. It 
would seem economically des irable that the busi­
ness of supplying such transportation should re-• 
main in the hands of the companies now engaged 
in it, provided that they can work out the neces-

sary problems. The offic ials and employees of these 
companies are, as a rule, energetic and capable of 
solving their difficulties. We believe, however, that 
much of the success achieved in any undertaking 
depends on the mental attitude with which one 
tackles the task, and at this time, when even the 
bra vest are sometimes discouraged, we suggest 
the above idea for whatever it may be worth. 

The Future of the Quick Service Car 
\Vhile the Exact Field of the Quick Service Car 
ls Not }~ully Determined . It l s \Vell Adapted to 
a Large Proportion of the Hoads in This Country 

By G. M. Woods 
General Engineer Railway Department 

W estinghouse Rleetric & Afa11 11facturi11g Company 

RANSPORTA TION and railway 
engineering men are already 
familiar with the economies ef­
fected by the operation of quick 
service cars either through per­
sonal experience or through the 
numerous articles on the subject 

which have appeared in the technical press . The 
favorable impression which these cars have made 
on the car-riding public and the satisfaction of 
the car operators are results which have not been 
given such wide publicity, when as a matter of fact 
the importance of the favor with which these cars 
have been regarded by the public is equal t o or 
greater than the economies. 

The public satisfaction is due to several causes: 
First, the cars have been made attractive in appear­
ance and easy riding. Most of the cars have been 
built along standard lines, and the simplicity o: 
design and absence of "gingerbread" are pleasing 
to the eye. The truck springs are more buoyant 
t han those of older single and double-t ruck cars, 
and "galloping" has been eliminated. The second 
cause is the more frequent and fas ter service 
usually provided by qu ick service cars. The aver­
age man is chiefly concerned with the total time he 
mw,t spend between his home and place of busi­
ness, regardless of whether the time is spent wait­
ing for a car or riding on the car. The time of 
waiting for a car is reduced by reduced headway. 
The reduced headway also tends to lessen the num­
ber of stops. There is a tendency on the part of 
the operator to accelerate and brake more rapidly, 
and the resu lt is decreased running time. The 
third cause of satisfaction is the feeling of the 
patrons of a line that they are especially favored 
by the traction company in that the newest develop­
ment in car designs is operated on their line. The 
various safet y devices and other provisiom, for 

operation by one man arouse their interest and put 
their minds in the proper frame to realize the 
actual advantages of the new cars. 

The operator usually is pleased with the quick 
service cars, not only because most railway com­
panies have found it profitable to raise his pay 2 
or 3 three cents per hour, but also because he has 
a certain amount of self -satisfaction with his added 
responsibility. Instead of simply starting and 
stopping the car or collecting the fares, he is now 
in complete charge. The personal factor has been 
wisely enhanced on some roads by having a card 
with the operator's name placed near the entrance. 

Adverse rulings by legislatures, commissions and 
town councils are serious obstacles in some places 
to the adoption of cars operated by one man. 
Nearly all these regulations may be traced to ignor­
ance of the results of operation with one man and 
the consequent feeling that such operation is in­
herently unsafe. The facts that must be impressed 
on legislative bodies are that these cars are safer 
than the two-man type, because the passengers are 
under direct charge of one man only, and there is no 
chance for misunderstanding signals or other divi-­
sion of responsibility between conductor and motor­
man. The operator's mind is not inactive during 
stops, and hence he is kept in a condition of mental 
alert ness. 

There is no doubt that the quick service car has 
a very real field of application in the transportation 
world and will eventually be used for certain 
classes of service in preference to any other 
type. The boundaries of its field are still under 
discu ssion. Actual operating results indicate that 
the service met on the lines of lighter traffic in 
cities of any s ize can be handled more satisfac­
torily and more economically by quick service cars 
than by any other vehicle. It is certain, however, 
that the quick service car in its present form 
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cannot be a pplied successfully to all city lines. 
Where the traffic already is congested with large 
cars, the incr eased congestion resulting from the 
use of a g reater number of smaller cars would be 
prohibitive. 

It is t o be expected t hat t he development of car s 
fo r operation by one man will continue until their 
fie ld of application is broadened considerably. It 
is difficult t o fo r esee just what the construction of 
t he quick servi ce car of the futur e will be. Pro­
vis ion may be made fo r train operation, and im­
pr oved deta ils to fac ilitate boarding, alighting, col­
lecting of fares and issuing of transfers may be 
devised. These problems will be met and solved by 
those interested in street railway transportation. 

The fundamental fact at the present time is that 

t her e a re now cars on the market which will effect 
g r eat savings in cost of operation. There is no 
element of financial or phys ical risk in the adop­
tion of these cars on a large proportion of the 
r oads in thi s country. While prices a re abnormally 
high at present, cost of operation is proportionately 
high, and it is doubtful whether prkes will ever 
return to the low level of before the war. The 
r a ilway tha t purchases quick service cars now is 
the road tha t will reap the harvest now and in the 
future. 

Owing to the publicity that has been given 
the conserva tion of men and ma terials and 
the actual sca rcity of labor, the present is the op­
portune time to introduce the quick service car to 
the general public. 

One-Man Car Operation 
• 
Ill 

1 I 

Calgary, Alberta 
~Iunicipal Railway in Canadian 
City , Yi th a Popula tion of G0 ,000 
Operates Forty-two Reconstructed 

Cars on t he One-:J\I an Plan 

By Thmnas H . McCauley 
Superin tendent Calgary Street llailway 

Calgary. Alberta. Crwada 

ALGARY, like other cities in 
western Canada, was over-con­
structed during the boom days of 
1909 to 1913 in anticipa tion of con­
t inued growth. Beginning in July, 
1909, with two can-1 and 3 miles 
of t rack the street r a ilway system 

g r ew in five years to have seventy-nine car s and 
71 1/'.! miles of track. The det ai ls of t hi s growth and 
of t he layout of the syst em aft er seven yea r s of 
development were covered in an a rticle published 
in t he E LECTRIC RAILWAY J OURNAL of Nov. 4, 1916, 
page 962. Including 3 1/ '.! miles of t rack to the 
Sarcee mili tar y camp, added in 1916, the total mile­
age is now 75 and the city owns ninety-one ca rs of 
all classes. The r ailway r epresents a total cost of 
$2,280,000. 

D uring prosperous days nearly $600,000 was set 
aside as a sinking fund and depreciation reserve, 
and the railway is credited with approximately 
$18,000 per year interest on surplus and deprecia­
tion funds. 

INAUGURATION OF ONE-MAN SERVICE 

In 1914 one-man car operation was tried on three 
"'I outside stub lines, and in June, 1916, six additional 

:1 1, 
1~1-- .....:..----==-~ --=-- ~- -_ =·-

one-man car s were placed on the "belt line." The 
car s were insta lled on this line because, in a way, 
it served every section of the city, and at the same 
t ime it was a slow line with a schedule speed of but 
8 m.p.h. These ca rs were of the single-truck type. 
The long rea r pay-as-you-enter vestibule was closed 
in and used as an observation and smoking com­
partment, and a single door at the front was used 
for both entrance and exit. 

In J anua r y, 1917, the small cars were fitted with 
separate entrance and exit at the front and an 
emergency exit a t the rear. They were received 
with such favor that in March they were replaced 
with double-truck cars similarly fitted, these cars 
having a seating capacity of forty passengers in 
the main body, and twelve passengers in the rear 
smoker. These, in turn, were so satisfactory that 
ten more were reconstructed and placed on two 
crosstown lines on April 22, followed by six addi­
tional cars, 46½ ft. long and seating sixty passen­
gers, which were placed on another crosstown line. 
Six 32-ft. cars were also assigned to two sparsely­
settled lines. 

Finally, between July 1 and the present time, 
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eight additional 41-ft. cars were reconstructed and 
placed on two lines operating on long grades of 8 
per cent to 10 per cent, and other cars have been 
added until we now operate a total of forty-two cars 
of three lengths-32 ft., 41 ½ ft. and 46½ ft. 

All of these one-man cars are operating on exactly 
the same schedule as when operated by two men, 
making from 8 to 15 m.p.h. on headway from five 
to thirty minutes on their respective runs. They 
overlap in such a way that in the city there is an 
average headway of from one to two minutes in 
each direction. Only five regular and six extra cars 
are now operated with two men. The latter are 
used to carry from 800 to 1000 employees to and 
from the Ogden shops of the Canadian Pacific Rail­
way night and morning. They are at present being 
converted for train operation so as to seat in the 
trailer eighty-four passengers. and in the motor 
car seventy passengers. They will be operated with 
a motorman-conductor and a trailer conductor in 
each train. 

CAR RECONSTRUCTION FOR ONE-MAN OPERATION 

The Calgary car, which was designed by the 
writer, had a front vestibule 4 ft. long and a rear 
vestibule 7 ft. long, arranged for pay-as-you-enter 
operation. To furnish entrance and exit at the 
front two-thirds of the bulkhead was removed, as 
was also the right-hand front panel of the front 
vestibule. The sliding door taken from the bulk­
head was placed in this panel and arranged to swing 
outwardly over an extended vestibule and step. A 
folding step was provided with control for door and 
step, completing the entrance. 

The former outer vestibule door was made to fold 
out forward or left as it was to open inwardly, de­
pending upon the original construction, manual con­
trol being so arranged as to open or shut one or 
both doors with one movement and raise or lower 
the step at the same time. Previously some of the 
cars had folding doors and some had full-sized 
swing doors. These were utilized in making the 

One-Man Operation in Calgary-Rear Emergency 
Exit Door Open and Closed 

changes so that now there a re three different styles 
of ex it doors. The door prefer r ed by the opera t or s 
folds inwardly to the front of the car, an arrange­
ment which permits b~th the " in" and "out" doors 
to swing forward on opening and backward when 
closing. This permits the operator to utilize the 
momentum of the doors, which are r eleased just 
before the car starts or stops, in closing and 
opening. 

The door arrangement described gives an en­
trance almost in front of the operator, and an exit 
at the side, as is shown best in the vestibule illm,­
trations accompanying this article. Passengers may 
thus enter and leave at the same time, paying as 
they enter and receiving tickets and transfers as 
they leave, a railing being provided to separate 
entering and leaving passengers and furnish sup­
port for them while doing so. 

The double-truck cars have .both air and hand 
brakes, the staff and gearing of the latter being 
inclosed in a wooden housing, the top of which 
forms a small table for the motor-<!onductor's 
punch, transfers, etc. Two switch irons are car­
ried in each car, hung through the floor for easy 
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One--Man Operation in Calgary-Equipment at F r ont 
End of Car 

operation. The vent ilat ion is so designed that the 
operator from his location in t he front vestibule 
can, by means of levers, open or close the ventila­
t or s to any extent desired. T he single-truck cars 
are not equipped with a ir brakes but have special 
hand brakes designed by the writer. 

On a ll of t he cars the rear plat form has been 
closed in and arranged with seats for twelve pas­
sengers as an observation and smoking compart­
ment. A rear emergency door is provided, con­
trolled by levers at fro nt and rear. W hen the door 
is released the step is lowered, and t he seat which 
is across the door is ra ised if it is not occupied. 
An emergency stop is also provided, the operating 
knob being hung over the cash box. P ulling this 
knob, which passenger may do in emergency, ap­
plies air and tr ips t he circuit breakers. 

The seating arrangement adopted for the one-man 
cars comprises one 6-ft . longitudina l seat on the 
left-hand side of the entrance and a simila r seat 
on the right-hand at t he rear, looking from front to 
back. The remainder are cross seat s. The lights 
in the car are shaded, and a clust er is placed in the 

ceiling of the vestibule with a push button so that 
the operator may turn it off and on conveniently. 
A shaded lamp from the car body circuit is inserted 
in the car post at the fare box, reflecting its light 
on the receiver or trip pan. All of these details are 
clearly shown in the illustrations. 

An automatic fender is placed under the rear 
vestibule so that should a car back up pedestrians 
will be protected. The car trucks, also, are guarded 
in such a manner that should a passenger stumble 
in front of the car he will not be injured. 

The cost of converting single-end pay-as-you­
enter cars, including arranging seats and emer­
gency door in rear vestibule; removing the front 
bulkhead, extending the platform and placing the 
door in the right front panel and adding the neces­
sary control levers ; shifting the long step to the 
front and the short step to the rear, with other 
changes in location of controller and brakes; ar­
r anging the light-shading, advertising spaces and 
ventilat ing boards on the ceiling, represented an 
expenditure of $85 per car, not including painting, 
or $150 per car complete. The writer has applied 
for pat ents on the original features represented in 
these improvements. 

OPERATING FEATURES OF THE ONE-MAN CARS 

On our cars the fare s charged are as follows: 

I 

I 

,I 

i i 

Regular fa re with transf er, 5 cents; six regular 
t icket s, 25 cents ; twenty-five regular tickets, $1; ! 1 

work tickets, good from 6 to 8 a . m. and 5 to 7 p. m., 
eight fo r 25 cents; school and children's tickets, ten , 
for 25 cents. Eighty per cent of our passengers 1 I 

use t icket s. Transfers, which are issued when pas-· 
sengers leave the car, are designed to be as simple ' 
as possible so that the motorman-conductor can ' 
punch a number at once. If not used within a speci­
fied time they can be punched for a later hour. 
Transfer s fo r each r oute have a distinct color to 
prevent abuse. 

The wage schedule in Calgary calls for 32 cents 
per hour fo r the first year for motormen and con­
ductors when there a re two men on a car, and 37 

One-Man Operation in Calgary-View of Car wi th E xit Door Folding Outwardly 
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cents for the motorman-conductor with one man on 
the car. The rates are increased to 37 cents and 
42 cents respectively for each year of service up to 
seven and one-half years, after which they are con­
~tant. Most of the men receive the maximum wage, 
so that there is a platform saving of 32 cents per 
hour in one-man operation. The largest number 
of hours operated in one day during July by one­
man cars was 950, representing a saving of $304 
at the rates given. It was actually more than this, 
however, for time and one-half was allowed on this 
particular day, which was Dominion Day, or July 
1, so that the saving was actually $456. The aver- · 
age daily hours operated in July by one-man <;ars 
were 629, and the total saving for the month was 
about $6,400. 

I 
Our records show that the operation of one-man 

cars has not in any way decreased the traffic , but 
· rather increased it. There is a lso less loss of fares, 

I 
partly because the location of the fare box is 
such as to make it difficult for passengers to 
enter the car without paying fare. At the same 
time the motorman-conductor is in a conspicuous 
position with respect to the passengers and is 
thus under constant inspection. 

The railway department of the city pays the 
power department at the rate of 1 ½ cents per 
kilowatt-hour for energy up to 400,000 kw.-h r. per 
month, which is 3 cents per car-mile. Abo:ve this. 
amount the rate is three-quarters of a cent, or 1½ 
cents per car-mile. We find that less energy is 
used on the one-man cars, which fact we explain by 
the greater care taken in starting, stopping and 
coasting due to the increased feeling of individual 
responsibility. We take advantage of the low rate 
for power by sending out extra cars to relieve 
congestion, which we can do at 42 cents per hour 
for labor and 12 cents for energy. 

Since we have been operating the one-man cars 
we have not had a single step accident and only 
one slight collision accident which could be at­
tributed to one-man operation. This result has been 

i · achieved in spite of the fact that the period has 

One-Man Operation in Calgar y-Interior View S how ing 
S eating Arrangem ent 

been one of training of motormen and conductors 
to be motormen-conductors, and it has a lso cov­
ered that of the Alberta Provincial Exhibition, 
involving the operation of fifty-two one-man cars 
carrying 50,000 fare passengers and 10,000 transfer 
passengers per day. 

OPERATING DETAILS 

We have had very few operating difficulties with' 
the one-man cars. Operators are supplied with 
change-makers, and, as explained, the punching of 
transfers has been made as simple as possible. 
Fare collection is simplified also by the fact that 
many passengers purchase $1 books. Our cars are 
equipped with whistles, where compressed air is 
available, for the purpose of communicating with 
cars on intersecting lines. One whistle signal 
means, "Wait for transfers" ; two "All clear-go 
ahead." One whistle signal from a waiting car 
means "Have you transfers?" and one in reply by 
the approaching car means "Yes," while two mean 
"No." 

In order that the motorman-conductor may be 

\_ One-Man Operation in CalgariJ-View of Large B efore and Sma ll Car B efore and After R econstruction 
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able to see the fare box plainly a mirror is placed 
in front of him. No registers are used on the cars. 
All cars have electric signal bells and buttons, with 
a bell and rope in addition extending through to 
the r ear smoker for the use of standing passen­
gers. Operators are permitted to make change 
while the car is in motion on outside lines when 
t hey can see that it is safe to do so. 

We find that the trolley wheels rarely leave the 
1 wire, but the cars are provided with trolley catchers, 

and trolley guards are used on all railway crossings. 
We find that as operators use much greater care 
when entering switch points than formerly, the up­
keep of the latter has been reduced. For the same 
reason switches and broken trolley wires are less 
numerous than they were. As we do not operat e 
shuttle cars the operator is only required to turn 
signs at the ends of the runs. 

The names of streets are called by the motormen­
conductors, and these are also .able to render much 
assistance to elderly passengers and children. The 
carrying of baby go-carts and small buggies, which 
has been customary on our system, made a little 
extra diffie;ulty at first, but this has been removed 
by suitable arrangement of the interior of the car. 

We do not operate over any main line steam rail­
road crossings, but do cross a number of sidings or 
spur tracks. These crossings are protected by sema­
phores operated by the railway crews using the 
spur. When signals are set against our operators it 
is their duty to insure safety by leaving the car and 
looking in both directions. 

RELATIONS WITH EMPLOYEES AND THE PUBLIC 

mothers with respect to the carrying of go-carts, 
etc., and an appeal was made to the local Council of 
Women to insure the continuation of this privilege. 
By some slight changes in railings and grab handles 
it was possible to meet the wishes of the Council 
and this opposition to the adoption of the one-man 
car was withdrawn. The Board of Trade went into 
the matter of the one-man operation also, and 
unanimously approved it; the same action was taken 
by the Rotary and Advertising Clubs. 

The leading papers strongly indorsed the one­
man car as an economic means of keeping down the 
fare and supplying good, safe service. As a whole, 
the public is satisfied that the car is safer, quite as 
speedy and more economical than its predecessor. 

SUMMARY AND CONCLUSIONS 

From our experience I am convinced that the one­
man car is the only solution of the present problem 
of more economical operation on many lines in large 
cities and altogether in cities up to 75,000 popula­
tion. It affords a means of meeting jitney and 
private automobile competition. The belief has 
prevailed to some extent that only small cars can 
be operated satisfacto .. ily with one man. Under 
many conditions the light-weight car is the ideal, 
but with reasonably cheap power the double-truck 
car of medium size will, in my opinion, prove to be 
the most popular where the traffic warrants its use. 

At first I was pessimistic regarding the opera­
tion of 46-ft. cars by one man, but experience 
proved them to be very satisfactory. When we be­
gan we stationed conductors on these cars during 
rush hours, while the motormen-conductors were 

When the one-man plan of operation was adopted being trained in their double duties, but this was 
some employees were naturally set back but, by the shortly found to be unnecessary. I believe that any 
use of tact, other occupations were found for the type of front-entrance and exit car could be oper­
men no longer needed for platform work. Some ated by one man during slack hours, or say twelve 
men were given employment in the rolling stock, hours per day, and two men could be used during 
track and line departments, where they were valua- rush hours or nine hours per day. I wish to em­
ble in keeping down depreciation rather than spend- phasize, however, that extra wages should be paid 
ing their time standing on the rear of cars. As a for the one-man operation, as this encourages the 
consequence our equipment is kept up much better operators to become competent to handle the cars 
than formerly. alone. In making the transition, as positions are 

! 

I 

I 

At first some employees did not believe that they vacated in natural course or are made available by 
could become successful motormen-conductors, but the addition of more cars, a general one-man sys- , ' 
most of them have become experts at this work, and tern can be installed without inconvenience and with 11 

I am satisfied that the majority would not now care entire safety to the public. To avoid confusion, 
to return to former positions. In selecting men however, a line should be changed completely 
we chose alternately a motorman and a conductor from two-man to one-man operation. I believe also 
according to seniority. Under the present condi- that single-end cars with loops should be used, as 
tions the men not only earn more money, but they shuttle cars require too much attention. 
state that their work is more interesting. As they Finally, if operators are provided with such con-
are alone responsible for results they are not now veniences as to make it reasonably easy for them 
dependent upon a second man for signals and can to operate cars alone, and if inducements are given 
consequently avo id delays. In fact, the operator to the public to purchase and use tickets, there is 
is "captain of his own ship," and it is his interest no reason why conductors should be employed. To 
to make schedule t ime, to insure safety to passen- speak generally, a motorman is idle while the car is 
gers and to treat t hem courteously. As there are at rest and the conductor is not fully employed when 
fewer men required to operate the cars it is corre- it is operating. The motorman-conductor is occu:J 
spondingly easier to mainta in harmony among them. pied all the time, because he is caring for his pas-

At first a part of the public feared that the rail- sengers when not operating the car, and operating 
way department would reduce the privileges of the car when not handling passengers. 

- _- -- -------::::::-- -- _-- --- --- ~--~- -----=-=-=-----=- - -_ - ~ - --- --=--::::-- -



Development of Light-Weight Safety 
Car on Illinois Traction System 

Original Light-Weight Safety Car in Service on Main Business Street, Wichita, Kan. 

The Considerations \Vhich Led to the Adoption of This Special Type of 
Car and Governed Its Development Are Related-The Practices 

of the Illinois Traction System in Opera ting Cars with 
One Man and a Description of the Latest Type 

of Bosenbury Car Are Also Given 

N the medium-size town the resi- buck, vice-president executive, Mr. Bosenbury has 
dent turns the faucet and draws ·been one of the leading spirits in the industry in de­
water of the same pressure and veloping and fostering the light-weight safety car 
as fit to drink as he would in the idea, and he was the first to build cars embodying' ' 
great metropolis. He picks up his the essential features of the present safety car de­
telephone receiver and gets the sign. 
operator almost immediately, just The railway men in the medium-size towns, he 

as he would in the large city. He snaps a button went on to say, have pursued the wrong course in at­
and his electric lights burn as brightly and as tempting to furnish a service comparable with that 
steadily. His office has all the conveniences and in the metropolis, for instead of providing an ap­
refinements of a New York office. It will not be proximation in the way of speed and frequency, 
in a forty or a twenty-story building, but what they have made use of the big city car. The electric 
there is of the building, if modern, will be just light company and the telephone company have 
as good. He may stop at the hotel in his town furnished their equivalent service by providing a 
and have every comfort. It will not have a thousand plant commensurate in size with the needs of the 
rooms and a thousand baths, but it will provide him community. The railway men, however, have in­
with a service very like that of his Chicago or Bos- stalled big, beautiful, double-truck cars such as are j , 
ton stopping place. With all these accommodations used in the large centers, but cars entirely out of 
closely approximating in quality similar service in proportion to the size of the town. They have at-

1

)!.I 

a metropolitan district, he naturally expects to be tempted to reproduce the plant rather than the ser- • 
given approximately metropolitan service by the vice. How can this situation be remedied? 
electric railway company. The better service generally demanded by the 

It was in about these words that J. M. Bosenbury, public cannot profitably be given with the type of 
superintendent of motive power and equipment Illi- car at present in common use. One of the r equire­
nois Traction System, summed up the reasonable- ments of the public is that the cars be operat ed at a 
ness and necessity of providing more service in the higher rate of speed. But to operate the present cars 
smaller cities. Under the direction of H. E. Chub- at a higher schedule speed would increase the costs 
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of g ivi ng,the service very materially. Any increase 
in costs is out of the question, for most of the roads 
cannot afford to give even the present standard of 
serv ice. Thi s fact then leads to the a lternative of 
produci ng an electric railway car of such character­
istics that the saving in energy consumption will be 
sufficient t o warrant the building of new ca r s which 
are adapted t o the better service r equirements. 

i 

And thus came about the incentive which has pro­
duced the light-weight safety car and which is now 
forcing the r a ilway men to look to it for relief. It 
has been !feveloped not so tnuch as the result of 
genius foresight as from pla in necess ity . One of the 
mor e st a rtling necess ities for the new type car is 
br ought out in the st atement of Mr. Bosenbury that 
it ha s been estimated with reasonable accuracy that 
50 per cent of the ava ilable passengers in the medi­
um s ize t own a r e now riding in privat e automobiles. 
These a r e the most serious competitor the urban 
railway company now has. The jitney bus is not the 
real competit or that it was for a time thought to 
be, but to its advent can be credited the important 
lesson of higher schedule speed and greater car fre-

I 

quency. 

1 

11
j Car rying passengers is an out and out power 

, ,
1 

proposition, according to Mr. Bosenbury's views. 
jiil The people want rapid, frequent service at all times 

of day. The most economical way to provide this is 
the one which will result in the smallest energy con­
sumption, or, in other words, the one which will in­
volve t he least idle weight haulage. If a traffic of 500 
passengers per hour originates at a certa in point 
during one or two hours in a day, while this same 
point provides a load of only fifty or 100 passengers 
an hour during the remainder of the day, it is cer ­
tainly wasteful to operate the same big unit all day 
long, alt hough it may be well suited to t he peak 
period. It is impractical to lengthen the headway be­
tween the big cars and thus make the number of 
passengers carried per car-mi le higher , for in the 
medium size town, if the passenger misses one car 
and knows he must wait fifteen minutes fo r another, 
he walks. The most flexible arrangement to care fo r 
this common condition is the use of small car units 
runn ing frequently enough so that it will be much 
quicker to wait for the next car than to walk, and 
then greatly to increase the number of t hese small 
units for the rush-hour period. By such a scheme 
the current consumption and maintenance charges 
a re more nearly in propor tion to t he number of pas­
sengers carried than they are wher e the larger cars 
are operated with many vacant seat s dur ing a large 
part of the day. 

After it was learned t hat it was unnecessary to 
r un a heavy double-truck car and new design work 
had begun, it was found t hat with a single-end, 
single-truck car it was possible t o provide a seating 
capacity larger than most of the single-truck cars 
in use and almo~t equal in capacity to the double­
t ruck cars, and at the same time so t o design the car 

, as to realize considerable reduct ion in weight and I; 
, consequent current consumption. Then, as the rising 

: t ~ osts of operating a railwa:_"ecessita~~ further 

economies, the next step was to operate the car with 
one man. City officials and the public immediately 
raised the objection that the cars were unsafe with 
only a one-man crew. This criticism was followed 
by the development of labor-saving and safety de­
vices which would completely overcome this de­
ficiency. In fact, the control which was originated 
for this purpose made the car with a single operator 
even more safe for passengers than the ordinary 
two-man car. The undivided responsibility, to be­
gin with, tends to eliminate the accident hazard. 
Then the safety devices developed have completely 
fo restalled any serious accident which might hap­
pen in the event of the operator's becoming suddenly 
incapacitated. 

Mr. Bosenbury says that from observations made 
in service, the use of the single operator with a 
properly equipped car in no way retards the 
schedule speed. On the contrary, the light-weight 
safety car makes possible a speeding up of the 
schedule t hrough taking advantage of the savings 
of frac tions of seconds gained in the operation of 
doors, transmission of signals, etc., where there is 
but one mind instead of two to think. He claims it 
t akes a second for the average trainman to think 
and act. Thus, with one operator, half the time 
consumed in giving and interpreting signals, etc., is 
saved. The men become very expert in the operation 
of their cars, and while the schedule speed is ap­
parently slowed up on the first installation of fully 
equipped safety cars, it can soon be increased over 
the previous two-man operation. 

How MUCH W ILL THE LIGHT-WEIGHT CAR SAVE'! 

Extensive use of the light-weight safety car has 
not yet been made on the Illinois Traction System, 
but this is not because of any lack of appreciation 
of the economic possibilities it holds forth. Mr. 
Chubbuck is completely "sold" on its use and says 
that many of this type of car will be installed on the 
various city p roperties as rapidly as is expeditious 
wi th the prevailing money and material market con­
di t ions. Quite general use has been made of cars 
operat ed by one man on light-traffic lines on some of 
the city properties of the I. T. S. for many years (in 
Ottawa, Ill. , for twenty years), but these cars em- 1 

body only the saving in platform expense and do not 
comprise the features vital to the public interest 
and to fu r ther economies for the company. A num­
ber of cars have also been converted for one-man 
operat ion, but this scheme does not to any great ex­
tent lighten the weight and results, therefore, in 
lit tle saving in the cost of car propulsion. For in­
stance, on one city property, the annual saving to be 
gained by the use of twelve light-weight safety cars 
as compared with twelve converted one-man cars 
was carefully estimated to be $19,466 in favor of the 
new light-weight cars. This procedure will there­
fore not be pursued by the company to any great 
extent, since it includes but part of the possible 
savings and does not make readily possible the im­
provements in service which are desired in fostering 
the "public-be-pleased" policy. 

I 

1 1 
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Mr. Bosenbury has made analyses of the operation 
of the eleven light-weight safety cars which the 
company has had in service since 1912. In general, 
these show that a saving in platform expense and 
current consumption of from 25 to 30 per cent over 
the similar expenditures for two-man operation can 
be effected. These figures include an increase in 
car miles over the two-man car schedules, meaning 
improved service of from 25 to 40 per cent. The de­
tail figures involved in the estimate of the costs and 
advantages of installing new cars of the one-man, 
light-weight type on one complete line of one 
Illinois Traction city property, and on the entire 
system in another Illinois Traction city, were com­
puted two years ago and showed very attractive 
savings. In the latter city the proposed scheme of 
cars and operation included a general rerouting of 
cars and the changing of 2650 ft. of track from one 
street to another in the down-town district to make 
possible the looping of all lines and permit the use 
of single-end cars. In the former city, the pro­
posed operation showed a net annual saving over the 
then operating costs in favor of the light-weight 
safety car of 24.7 per cent, at the same time pro­
viding for a 15.4 per cent increase in seat miles per 
year and a 11.1 per cent increase in regular car 
service with a large increase in rush-hour service. 
In the latter city, the detail figures for the con­
ditions and prices then prevailing showed a net sav­
ing, including the interest on the track rearrange­
ment, investment, etc., of 23.6 per cent in favor of 
the safety car, at the same time providing a 28 per 
cent increase in car-miles per year. 

More recent estimates made for another city, and 
including a complete change to the light-weight 
safety car, showed that with the purchase of thirty 
new cars, thus increasing the capital account 
$150,000, the net earnings after deducting operat­
ing expenses would be increased from 8 per cent to 
11 per cent on the total investment. This did not 
include any allowance for increased receipts which 
would doubtless result from the more frequent and 
faster service. 

EXPERIENCE IN WICHITA AND QUINCY 

Definite operating figures from Wichita, Kan., 
given below provide a concrete instance of the sav­
ings possible with the safety cars. As these were 
the pioneer light-weight safety cars to be built and 

O P ERATI NG D ATA FOR THE RIVERSIDE -EMPORIA LINE, 

WICHITA, K AN. 

T wo-Man Light-
Cars W eight 

Formerly U sed Sa fet y Cars 
N umber cars in r egular ser v ice . . . . . . . . 5 6 
H eadway, regula r service, minutes..... 15 10 
Sch edule s peed, mil es per hour. . . ..... 7.82 7.8 2 
Average en er gy consumption per car -

mile, kw.-hr .. , .. . . .. . .. . . ...... .. . 
Energy cost p er car-mile, cents ...... . 
Aver a ge wage pla tform m en, p resent 

1.55 
1.86 

scale , cents . . . . . . . . . . . . . . . . . . . . . . . 28 
Car-m iles p er year, r egula r s e r v ice ... . 199,4 12 
Seat-miles per y ea r, r egula r service ... 5,58 3,536 
Car-hours in r eg ula r service p er y ear .. 34,6 84 
Ma n-hours in regula r s ervice p er year . 55,4 94 
E nergy cons umption per y ea r, kw.-hr .. 309,088 
Ener gy cos t per year. . . . . . . . . . . . . . . . $ 3,709 
T ot a l yearly pla tform expen se ...... .. $15,538 
T ota l en er gy plus labor cost per year . . $1 9,247 
Sa ving en er gy plus la bor cos t p er y ea r . 

1.27 
152 

30 
314 .2 65 

11,627,805 
41,6 21 
41,6 21 

399,116 
$4,7 89 

$12,4 86 
$17,275 

$1,97 2 

operated by the McKinley properties, they do not 
show as marked a saving as later cars which have 
been developed and improved as the result of experi­
ence with these first ones. They weigh from 7500 
to 10,000 lb. more than the later designs and hence 
have a correspondingly higher current consumption. 
The maintenance on the newer cars has also been re­
duced due to improvements in the control systems. 
In Wichita, the North Riverside-South Emporia 
line, on which the safety cars are now run, was 
formerly operated with five single-truck two-man 
cars, such as the one shown on this page. These cars 
weighed approximately 26,000 lb. and seated twenty­
eight passengers·. Four of these cars were run 
through from one end of the line to the other, while 
the fifth was operated on a branch stub line on a 
shuttle service. As each car came out to the con­
necting point, the conductor would leave his car 

Illinois Traction-Type of Single-Truck Car R eplaced 
on Riverside Line, W ichita , Kan. 

and take the shuttle car to the end of the stub line 
and back while the motorman went on to the end of 
the main line and returned with the other car. Then 
the stub car was left standing there without at­
tendant until the next outbound car arrived. Thus, 
but eight men were required to run the five cars 
with a fifteen-minute headway, or sixteen men for 
the full 19.2 hours a day service. The schedule 
speed was one trip an hour or 7.82 m. p. h. 

When the safety cars were installed in September, 
1913, the five cars formerly used were replaced with 
six new ones running with a ten-minute headway 
and with every other car alternating on the stub 
line and on the main line, so that beyond this junc­
tion point, a twenty-minute service is supplied. The 
same schedule speed of 7.82 m. p. h. is maintained 
with the safety cars, since the forked line with one 
branch longer than the other and the alternat e 
service complicate seriously the working out of a 
different time-table. Otherwise advantage would be 
taken of the slightly higher schedule speed possible 
by eliminating the short layovers and utilizing bet-
ter running speed. The six cars require twelve men 
for the 19.2 hours a day service. They weigh 23,500 
lb. and seat thirty-seven passengers. 

The Riverside-Emporia line is considered one of 

I 1 

1. 

11 

th~h~a~~er traffic lines of Wichita. It operates from ___ li 
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the southern section of the city, through the main 
street of the business section and then to the north 
side of the city, where it serves Riverside Park and 
the Municipal Bathing Beach. On Sundays and holi­
days the traffic to and from the park and bathing­
beach is very heavy, and extra service is usually 
provided by running two-man cars. The one-man 
cars carry sixty and seventy passengers each and 
still keep to the same schedule, and the two-man cars 
can do no better. Outside of the business district 
and parks, the remainder of the route traversed by 
the Riverside line is through residential districts. 
The population of Wichita at present is approxi­
mately 65,000. The total car-miles operated in 1916 
was 2,069,864. The number of revenue passengers 
carried in 1916 was 1,249,891 and the gross earn­
ings were $60,552.96. 

In computing the platform expense comparison 
above, the present scale of wage was used in both 
cases. This averages 30 cents an hour, including 
the 10 per cent annual bonus, for the single-oper­
ator cars, and 28 cents for the two-man cars. The 
maintenance figures were not avai lable for inclusion 
in this article, but these are estimated by A. M. Pat­
ten, assistant general manager Illinois Traction Sys­
tem, to be 20 per cent higher for the single-oper­
ator cars than for the old cars, owing to the large 
amount of special apparatus installed on these par­
ticular cars, a large portion of which is eliminated 
on the fifteen new light-weight cars just being 
placed in operation in Wichita at the time this issue 
goes to press. 

The saving exclusive of maintenance which has 
been realized through these one-man cars is only 
$2,000 per year, and this would probably be con­
sumed in the increased maintenance. But this is 
not the significant point in connection with the 
change to the safety car. The really important con­
sideration is the fact that an increase in service 
measured by a 57.6 per cent increase in car-miles 
operated, 108.2 per cent increase in seat-miles pro­
vided, and a ten-minute instead of a fifteen-minute 

FARE PASSENGERS AND GROSS EARNINGS BY YEARS IN WICHITA 

Year Fare Passengers G ross Earnings 
19 12 ........................ 1,0 1 7,404 $49,055.00 
1913 ........................ 1,071,397 51,675.5 6 
1914 ........................ 1,07 6, 16 3 51 ,967 .85 
1915 .......... .............. 1,122.346 54,317.62 
1916 •..•.................... 1,2 49,891 60,552.96 

headway, were possible and were given without any 
increase in operating expenses. As these were the 
pioneer cars, the showing is not so good as would 
have been possible with the new cars now being in­
stalled in Wichita. These would have made possible 
a further energy cost saving of approximately 
$1,000, thus bringing the saving per year around 
$3,000. A marked lower maintenance also would 
have added still more to the net savings. 

These figures thus far have not taken into con­
sideration any increase in business resulting from 
the better service provided. Just how much advan­
tage can be attributed to the better service is very 
difficult to estimate, since so many factors take part 

in influencing the amount of travel on the electric 
cars. Perhaps the fact that the Wichita gross earn­
ings have shown a substantial increase, as given in 
the accompanying tabie, despite the competition of 
jitneys and four 5-cent fare auto-bus lines, and 
worst of all, a private automobile for every ten in­
habitants, is as good an indication as any of the 
value of the more frequent service. 

The Quincy (Ill.) Railway has in use four of the 
same type cars as those on the Riverside line in 
Wichita. Three of these are required in the regu­
lar schedule on a cross-town factory service. The 
schedule speed maintained is 8.25 m. p. h. with a 

SAVING IN QUINCY RESULTING FROM USE OF FOUR SAFETY CARS 

Saving in labor per car per day .... ................ .. . $3.10 
Sa ving in m a intenance per car per day ......... ... .' .. 1.06 
Saving in energy cost pe r day. . . . . . . . . . . . . . . . . . . . . . . . 1.04 
Saving in maintena nce of way per day....... .. . . . . . . . .19 

Total savin g per car per d ay .. .. ... . ............... $5.39 

twenty-minute headway which can be increased to 
ten minutes when the traffic is heavy. W. A. Martin, 
general superintendent, states that these cars are 
saving the company amounts approximately as 
shown above, when compared with the older design 
two-man cars and same frequency of service. 

DEVELOPING THE LIGHT-WEIGHT CAR DESIGN 

The first cars on the Illinois Traction System, and 
in fact the first in the country built specifically as 
light-weight, one-man units, included an installation 
of eleven, of which four have been in use in Quincy, 
Ill., one in Oskaloosa, Ia., and six in Wichita, Kan., 
since 1913. These were sufficient to equip one line 
complete in each of these towns. Through the 
downtown district in each case, they are operated 
over the same track as cars of other types, and they 
have not in any way retarded the schedule. These 
cars were fully described in the ELECTRIC RAILWAY 

JOURNAL for Oct. 1, 1916. 
These first Illinois Traction light-weight cars 

weighed 23,500 lb. and furnished a seating capacity 
for thirty-seven people. They were arranged for 
single-end operation with a sliding exit and en­
trance door at the front, and with an emergency 
exit door at one side of a rear vestibule closed off 
from the main body of the car by a bulkhead and 
sliding door and used as a smoking compartment. 
Only longitudinal seats were installed, leaving a 
wide aisle which provided a standing room ca­
pacity possibly equivalent to the seating capacity. 
The car floor was continuous from bumper to 
bumper, since the omission of drop platforms 
greatly simplified the underframe construction and 
thereby reduced the necessary weight. The body was 
of composite construction, with steel underframe 
and yellow pine side posts and side sills, poplar let­
terboards, etc. The roof was of the plain arch type 
with wooden construction. The dimensions follow: 

Length over a ll ..... . ......... .............•... 32 ft. 4 !n. 
H eight from top of r a il to top of roof. ............ . 10 ft. 9 in. 
Height from rail to car body floor ................ ... .. 28 m. 
Height from r ail to top of first step ....... . ..... ... .. 14 in. 
Height from first step to car floor ........... . .... ..... 14 _in. 

Width of car ove r s ide pla t es . ..................... 8 ft. 2 m. 
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These first cars were equipped with various safety 
appliances, including a deadman's control combined 
with the Westinghouse HL control, air-operated 
doors and steps and a 1:meumatically interlocked 
emergency rear door, all arranged so that the car 
could not be started when the doors and steps were 
open and the doors and steps could not be opened 
when the car was in motion. From the effort made to 
provide the automatic safety features for these cars, 
it was found desirable to make use of compressed 
air, and with this established, air brakes followed as 
a natural sequence. The air brakes and door opera­
tion were then interlocked to be operated by a single 
lever in a system described in the issue of this 
paper for Sept. 2, 1916. 

It is Mr. Bosenbury's opinion that all the labor 
saving and safety devices of proved worth on the 
market to-day should be installed on the light-weight 

thirty passengers and a weight of only 10,000 lb., or 
333 lb. per seated passenger. The first eleven cars 
of the safety type weighed 635 lb. per seated pas­
senger. Profiting from the experience with the first 
design, effort was made to eliminate all things pos­
sible that did not add to the comfort and safety of 
passengers. This 10,000-lb. weight of the second 
car includes the body, truck, electrical and air­
brake equipment, and the pneumatic door engines, 

· etc., complete like the previous cars. The floor 
is continuous from bumper to bumper, but use 
is made of transverse seats instead of longi­
tudinal seats. The main door at the front end of the 
car, 32 in. wide, is· used for both exit and entrance 
purposes, in order to minimize the amount of space 
required and hence reduce the weight. This door is 
of the two-leaf, folding type and is arranged to open 
outwardly in such a manner that the retardation of 

Illinois Traction-Views of the 10,000-Lb. Safety Car, 22 Ft. Long and Seating Thirty Passengers 

type cars. He says that the operator should be 
given every device possible to facilitate his work and 
should then be made to realize that he is a mer­
chant with a service for sale. The use of air brakes 
in this connection is especially important. A 15,000 
lb. car running at 20 m.p.h. has 200,400 ft.-lb. of 
kinetic energy which must be dissipated in bringing 
it to a stop. To do this work manually, where a car 
is making an average of six stops per mile on a 
schedule speed of 9 m. p. h. (which means 486 stops 
in a nine-hour day, or easily 500 brake applications 
in a day including slow-downs), is arduous, and the 
operator may reach a state of fatigue at some point 
in the day's work between the first and 500th brake 
application, when it will be easier to turn his head 
and "not see" a passenger than to stop. According 
to Mr. Bosenbury, it is only necessary to skip two or 
three passengers a day to pay the interest and de­
preciation on the air-brake equipment. 

THE 10,000-LB. SAFETY CAR, THE NEXT 
DEVELOPMENT 

Further study in the design of the small unit type 
of car by Mr. Bosenbury brought out in 1916 a 
single-end, one-man car with a seating capacity of 

the car has a tendency to assist in opening the door, 
while accelerating the car has a tendency to assist 
in closing the door. The door and step are oper­
ated pneumatically and controlled by the brake valve 
handle. The rear emergency exit door is placed 
directly in the center of the car. It is held securely 
in position by two locks, one operated pneumatically 
and the other manually. The pneumatic lock is un­
locked automatically by an emergency application of 
the air brakes, which may be obtained at the 
will of the operator, or by an emergency cord that 
extends through the car, or automatically if for any 
reason the operator suddenly removes his hand 
from the controller handle. After the door has been 
unlocked pneumatically by any of these means, it is 
still in a locked position until someone releases the 
manually-operated lock. The latter is attached to the 
seat immediately in front of the door, and it is im­
possible to release this lock while a person is sitting 
on the seat. This arrangement was installed simply 
as a safety measure. When the rear emergency door 
opens, the seat immediately in front of it folds back­
ward and down to form a step. 

This 10,000-lb. car is 22 ft. 4 in. long by 7 ft. 8 in. 
wide, and 9 ft. 11 in. from top of rail to top of car 
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roof. It is mounted on a specially-designed truck 
with 24-in. wheels which bring the height from top 
of rail to first step at 13½ in. with another 131/2 -in. 
step onto the car floor. In general, the car has 
straight sides and arched roof and is constructed of 
steel. This car was exhibited at the last convention 
of the American Electric Railway Association by the 
St. Louis Car Company, which built it as a sample 
stock car. 

LATEST TYPE ILLINOIS TRACTION CAR 

The fifteen new cars just being placed in operation 
in Wichita represent the latest type of Bosenbury 
car, although these are somewhat larger and heavier 
than the designer would build as a standard for the 
system. They are approximately 30 ft. long, weigh 

and is double locked, mechanically and pneumatical­
ly, as on the 10,000-lb. car. Separate entrance and 
exit doors of the two-leaf folding type with wire 
glass panes in the lower halves are used. All doors 
are operated from the motorman's position by 
Safety Car Devices Company door engines and 
mechani sm. The st eps at the opening operate in 
conjunction with the door s and are rai sed and low­
ered through a train of bevel gears. The steps are 
spring counter-ba lanced. 

The underframe is a very simple steel construc­
tion made up with pressed-steel angle side sills ex­
tending the full length of the sides of the car in 
combination with No. 16 rerolled, resquared, patent 
leveled sheet-steel s ide sheathing which is bent 
around the corner posts. The cross-sills are also of 

Illinois Traction-Pressed-Steel Anti-Climber Bumper F eature of. Front End, and R ear Emergency Door Open 
and S eat Tipped Back to Form Step, Latest T y pe of I. T . S . Cal' 

16,000 lb. and seat forty-one passengers, giving a 
weight of 390 lb. per seated passenger. The hot-air 
heater used reduces the seating capacity to thirty­
nine during part of the year. The main items mak­
ing up the total weight are as follows : 

C a r body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,0 50 lb. 
Truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,200 lb. 
Electrical equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,0 00 lb. 
Air bra ke equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 lb. 

Tota l ................. ............. . ... ....... 16,00 0lb. 

These cars are equipped with two GE-258-A 
motors and K-10 control, and the Safety Car Devices 
Company air-operated step, door and automatic 
emergency control, with the Westinghouse DR-10 
compressor. 

The bodies of these cars are constructed of steel 
except for the roof structure and are built without 
bulkhead or platform. The seats are Hale & Kilburn 
cross-seats of the springless type, except for one 
longitudinal seat next to the front door. The rear 
emergency door is located in the center of the car 

pressed steel members except for those sills which 
are used as truck connections, and these are 4 in. 
71/2 -lb. I-beams. These cross-sills are connected to 
the side sills with pressed-steel gusset plates. The 
bumpers at both the front and rear ends of the car 
are formed from a three-ribbed pressed-steel anti­
climber which extends across the end of the car 
from post to post in one piece. These bumpers are 
secured to the side-sill angles on the closed side of 
the car with gusset plates and with the connection ' : 
formed by flattening out the flanges on the bumper 11 

and using the web for a connection angle. Bumper 
braces of 4-in. x 2½ in . x ¼ -in. pressed-steel angles 
extend diagonally between the bumper ends an d the 
first cross-sill. 

The dashes are constructed of No. 18 rerolled, re­
squared, patent leveled sheet steel, with No. 16 gage 
sheet-steel bumper shields. The steel sheathing 
panels on the inside of the dash have been pressed 
with corrugations about 10 in. apart t o stiffen t he 
construction. The side posts and carlines which ex~ J 
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t end in one length from side sill to side sill are 
formed from 11/z -in. x 1 ½ -in. x 3/ 16-in. rolled-steel 
tees. A wood filler is bolted on each side of the webs 
of the tee posts and ash roof furring is similarly 
bolted to the web on the carline section of the tees. 
The vestibule corner posts are also formed from 
rolled-steel tees of heavier weight metal and are con­
tinuous from side sill to side sill. 

The letterboards and drip mouldings are formed 
from one piece of pressed steel and riveted to each 
of the side posts. No. 16 gage sheet steel is used 
for this letterboard, and it is spliced with inside 
splice plates pressed to fit the shape of the letter­
board and spot welded in place. The letterboard is 
reinforced over the vestibule door opening by a 
similar section of No. 16 gage sheet fitted to the 
inside of the letterboard. The roof is of the plain 
arch type with narrow tongue and grooved poplar 
boards fastened to the ash furring on the carlines, 

sills and other underframe members. Sheet-steel 
wheel boxes, which are made leakproof by a gasket 
between the floor and the box, are provided in the 
floor of the car to allow a lower floor construction. 

The window sash are made in two parts with the 
upper sash stationary and with continuous rails, and 
the lower sash arranged to raise. The rear vestibule 
side sash are also arranged to be raised. The vesti­
bule sash in front of the operator's position is ar­
ranged to drop, as is also the right-hand front win­
dow. The window guards on the sides of the car are 
in two sections and are formed with pressed-steel 
ribs and five bars of 3/s-in. rods. The fastenings 
which hold the window guard to the side posts are 
also of malleable iron. 

INTERIOR ARRANGEMENT OF CAR 

The arrangement of the car operator's equipment 
at the front end of the car is clearly shown in the 

Illinois Traction-Firs t View, Looking Tow ard the R ear E nd; S econd View, Looking Toward the Front End. 
Latest Type of I . T . S. Car 

painted with white lead and covered with No. 8 cot­
ton duck applied in one piece. 

INTERIOR FINISH AND ARRANGEMENT OF NEW CARS 

The window sash, doors, moulding and general in­
terior fini sh of the cars is in mahogany. The wains­
cot ing is of mahogany veneer. The headlining is 
painted cream color and fitted with a double adver­
tising card r ack. The upper-deck headlining is of 
three-ply poplar veneer, while the lower card rack is 
of galvanized iron. This lower card rack extends 
around the ends of the car also. 

The yellow pine tongue and grooved flooring be­
neath the sea ts is screwed to the ash furring which 
is bolted to the underframe members. The aisle 
floor is covered with 1/'.! -in . high x ¾ -in. wide hard 
maple mat strips, as is also the front vestibule en­
trance and exit floor space. Grooves in the underside 
of the flooring are provided to allow the electric 
cables and air-brake piping to run above the cross-

halftone on page 529. This equipment is so ar- i 
ranged at the left-hand side of the vestibule that the 1 

operator may retain his seat and be conveniently 
situated to collect fares or operate the car. The 
Woods fare box used is mounted on a stanchion in 
the center of the car where the passengers must 
pass by it as they enter and where it is 
under the close surveillance of the operator. Fares 
and transfers are recorded on a clock register by 
means of two foot levers at the bottom of the fare­
box stanchion, which are also within reach of the 
operator from his seat. A foot rail installed at the 
right of the controller and behind the piping per­
mits the operator to straddle the piping and be in a 
comfortable position for operating the car or col­
lecting fares. One feature in the installation of the 
control equipment which improves the interior ap­
pearance of the cars is the fact that none of the ap­
paratus is located on the ceiling. The various ap­
paratus carried on the interior of the car, such as 
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Illinois Traction-Arrangement of Control Equipment and F are Box in N eu.•est I. T. S. Car 

the circuit breaker, Consolidated buzzer system, re­
sistance, switches, etc., are mounted on the side of 
the car at the left of the operator and below the belt 
rail. 

SPECIAL TRUCK DESIGN 

The principal feature of the trucks used with 
these cars, which were designed by the St. Louis 
Car Company under the direction of Mr. Bosenbury; 
is that they are made up entirely of pressed-steel 
sections whereby it was possible to gain the maxi­
mum strength with the minimum weight. While the 
wheel base of the trucks is 8 ft. long, the car body 
is supported on four elliptic springs which are 
placed on cantilever supports extending beyond the 
wheels to bring the supporting points for the car 
body 16 ft. apart. The entire load of the car and 
truck is then transmitted to the car axles through 

two coil springs over each journal box which are 
under compression . The action of the full elliptic 
spring is dampened by two coil springs on each of 
the end cross-members of the truck which come mto 
compression as the elliptic springs open up and thus 
prevent galloping. The details of this truck are 
quite clearly shown in an accompanying drawing. 

ONE-MAN CAR OPERATION ON ILLINOIS 

TRACTION PROPERTIES 

While the Illinois Traction System has had but 
eleven cars of the light-weight safety type in use up 
to the present time, yet ten of its city properties 
have been making use of from two to eighteen cars 
operated with one man for some time. Altogether 
there are approximately 100 cars being operated on 
the various Illinois Traction System properties with 
one man. The operating practices which have been 

, , - 11 J !-:1' O\ i:r Body \\ et:.r Pio.he 
11 a One Truck W ,l! r Pio.tea 

-< - > Scule l l11, = 3 Ft. 

Illinois Traction--Light-W eight Safety Car Truck Built of Pressed S teel Sections 
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used with them will apply in large measure to the 
more modern type safety car and may be of interest 
to those contemplating the installation of cars rurii 
by a single operator. In general, cars of the single 
operator and two-man type are not operated simul­
t aneously over the same line. This mixing of types 
of cars is sometimes done in providing extra service 
and through the downtown district, but in every 
case the local superintendents have reported that the 
one-man car does not slow up the schedule of the 
other cars in the least. It is the general aim to avoid 
using the two different types of cars on the same 
line, however, because of the confusion which would 
result when passengers get off and on at the front 
end of the one-man car and at the rear of the two­
man cars. All of the one-man cars on the system 
have been equipped with vestibule doors, and most 
of these are hand operated. Practically all of the 
Illinois Traction one-man cars are equipped with 
Woods non-registering locked fare boxes and Inter­
national double registers. Transfers are ordinarily 
punched in advance so that the operator has only to 
punch the time and the destination when the trans­
fer is issued. 

No rigid rule against the operator starting his car 
before completing all fare transactions is enforced 
on any of the Illinois Traction properties. Change is 
made and trans£ ers are punched and issued in some 
inst ances after the car is on its way. This practice 
prevails more particularly in the residence district, 
where a comparatively few passengers are picked up, 
and here only when it is necessary in order to main­
tain the schedule. In the downtown business dis­
tricts, the fare collection trans£ ers are completed be­
fore the operator is allowed to start his car. It is in­
teresting to note in this connection that the use of 
the one-man car has brought with it no new form of 
accidents, with the exception of the experience in 
Wichita and Topeka, Kan. Here it has been found 
t hat some accidents have occurred resulting from 
boys hanging on and stealing rides, a lso from some 
bicyclers hitching on to the rear end of the cars. 
These accidents did not occur with the conductor on 
the rear end of the car, as these trespasser s would 
come under the eyes of a company employee. How-
ever, fewer accidents have been had with the one­
man cars, including this new variety, than with the 
standard two-man car. The absence of the conductor 
from the train crew has not added any difficulty to 
the settlement of claims, in the experience of the' 
Illinois Traction System. 

No particular assistance is given to the operators 
in the way of change packages to facilitate their 
work. This has apparently not been found neces­
sary in the service so far rendered. Some of the 
properties put nickels up in $1, $2 and $5 packages 
for ready issuance to operators. A wage inducement 
in favor of the one-man car of from 1 cent to 3 cents 
an hour is made on all the Illinois Traction prop­
erties except in two or three cities where all or a 
very large proportion of the cars are one-man cars 
and hence.are the standard of service in that town. 

,•l No difficulty has been experienced by any of the 

companies with either the labor unions or the public 
in installing the single-operator car service. The 
people have generally preferred this type of car be­
cause of the closer headway. Moreover, where the 
newer light-weight safety cars have been installed, 
the fact that they were equipped with air brakes as 
compared with the hand brakes on the former cars, 
made a good talking point in introducing them. 

The average schedule speed of the one-man cars in 
the various cities is all the way from 6.2 m. p. h. to 
8.5 m. p. h., but in only one city has the schedule 
speed of the two-man cars been greater than that of 
the former. In the majority of the cities, no assist­
ance, such as a conductor through the downtown dis­
trict or a fare collector at heavy loading points, has 
been found necessary for the operator. In De­
catur, Ill., two men are used on the single-operator 
cars through the downtown district at all times. In 
Topeka and Wichita, Kan., fare collectors are sup­
plied at busy points when traffic is unusually heavy. 

The near-side stop is used without exception on 
all of the properties. The common practice at rail­
road crossings is for the operator to get off his car 
to look up and down the steam tracks and then board 
his car and cross if the way is clear. This practice 
is followed even with two-man cars in Wichita and 
Topeka, where the motorman gets off and flags his 
own car. The one-man cars are used on all classes 
of line; namely, main lines, branch lines, stub lines, 
etc. The extent of the use of all types of one-man 
cars on the various Illinois Traction properties is 
given in the following table: 

D A T A F ROM ILLINOIS TRACTION SYSTEM CITIES USING SINGLE­

OPERATOR CARS 

C ity 
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D eca tur, Ill. . ..•. ... ·.37,000 
A t chison , Ka n .. • ..... 18,000 
C h a m paign, Ill. ...... 25,000 
Ca iro, Ill ... .. ....... 1 8,000 
O sk a loosa, I a. . •..... 10,400 
Jacksonville, Ill. . .... 16,000 
Qui ncy .............. 40,000 
J effer s on City, Mo .... 17,000 
T op ek a , Kan ......... 50,000 
Wichita ....... ...... 65 ,000 
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16,200 
8,620 
8,070 
3,350 
2. 860 
3,000 

10,50 0 
2,000 

30,508 
33,199 

The principal advantages of the single-operator 
cars, as summed up by the various Illinois Traction 
operators, is the saving in platform costs and the 
reduction in the number of accidents. The latter is 
the result partly of putting doors on the vestibules 
and partly to the fact that all passengers entering 
and leaving the car are directly under the observa­
tion of the operator. Much greater advantages than 
these are anticipated, as more cars of the modern 
type are placed in operation on the various proper­
ties. Several of these cars are now under construc­
tion in the St. Louis Oar Company's plant, in ad­
dition to the fifteen which have just been shipped to 
Wichita from this plant. Other properties are pre­
paring for their use. In due time, it is expected 
that many will be installed on the various I. T. S. 
properties. 



Equipment of 
the Light-Weight, Safety Cars 

Showing How These Cars Have Been Equipped for One-1\fan 
Operation by Using Special Automatic Air-Brake, Door 
and Step Control, and Light-\Veight l\,fotors, Controllers, 
Trucks and Miscellaneous Apparatus of New Design 

discussed elsewhere. in this issue that comment here 
is unnecessary. 

Air-Brake Door and Step Control 

T is the purpose in the following 
pages to describe the equipment 
that has been developed particu­
larly to meet the requirements of 
one-man safety car operation. In 
the design of this equipment 
safety, lightness and automatic 

To make the operation of a car as automatic as I 

possible the Safety Car Devices Company has de- 1!:11, 

vised a combination air-brake and door and step 
operating equipment in which the control of the 

operation were the three objectives. Since the re­
duction of the car crew from two men to one wou ld 
naturally reduce the schedule speed if the equipment 
was not changed, it was essential to produce a car 
whose automatic features would be so complete 
that its progress over the line would not be delayed 
by one-man operation. From the railway's stand­
point it was also desirable to relieve the operator 
from physical and mental strain as far as possible. 
This has been done by making the operating equip­
ment so convenient and efficient that the operator's 
movements have been reduced to a minimum, with 
the result that the added conductor's duties have not 
been burdensome to the operator. The economy of 
using a light-weight car has already been so fully 

To Trolley 
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air brakes and the door and step mechanism is com­
bined in one brake valve. This valve is interlocked 
with the electrical control so that it is practically im­
possible to operate the car incorrectly without bring-
ing into play one or more safety devices. 

The Westinghouse straight air-brake equipment, 
with the automatic feature whereby the breaking of 
the air pipes or similar failure will cause an emer­
gency application of the brake has been adopted. 
The air-brake system, the door and step operating 
mechanism and the electrical controller are so inter­
locked that simultaneously with an emergency appli­
cation of the brakes the power is shut off, sand is 
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applied t o the rail, the front door is opened, the 
steps are lowered and the rear door in single-end 
equipments is unlatched so that it can be readily 
pushed open. The car cannot be started until the 
steps are up and the doors closed, because the 
br akes cannot be released with the doors open; and 
owing to the deadman's handle feature on the con-

Exha ust Porf 

~~-'----ll..-..1.__l.l_lL_JJ___l.l..___lL..."'-H LL, 
brealrer 
Handle 

!

When Pressure-on Handle 
,sremoved ,n rrff.Pos,hon, 
Confro/ler Handle and 
Valve Lever ,s !oded as 

,' shown b11 Oo/fed /,nes 
/ In am;, of her Posd,on fhe 

, · C;-cud break-!,' can be 
/ ti, •own ou1 

Collar fo be remo ved 
from Confroller Top 

D eadman's Handle F eature of the Controller and 
M ethod of Operating Circuit Breaker 

troller, if the operator takes his hand off the con• 
troller handle while the car is in motion an emer­
gency brake application will follow. A foot valve, 
interposed between the controller and the emergency 
valve, can be pressed by the motorman to relieve him 
temporarily of the necessity for keeping his hand on 
the controller handle. 

The control of the brakes, the doors, the steps and 
the sanding apparatus is centered in one brake 
valve, shown in the illustration on page 531. The 
six control positions are as follows: Release ( doors 
closed) ; service (doors closed) ; lap (doors closed) ; 
lap ( doors closed, brake handle off) ; lap ( doors 
open ), and emergency (doors open ). The reasons 

Pneumatic Door and S tep Con tr oller 

fo r h aving three lap positions are a s follows: One 
lap (doors closed) position is used while the car is 
being retar ded and another is used when removing 
the brake controller handle. The third lap posi- . 
tion is necessary t o hold the car on a grade after a 
stop has been made and the doors have been opened 
to discharge or receive passengers. The operatin~ 
handle of the brake valve is hinged and arranged so 

that a downward movement operates a poppet valve 
admitting air from the main reservoir pipe to the 
sand box. Thus the rail can be sanded without caus­
ing the operator to remove his hand from the 
brake handle. 

An important part of the operating apparatus is 
the pneumatic door and step controller, the parts of 
which have been so perfected that they are abso­
lutely interchangeable. The controller can be 
changed from right-hand to left-hand operation by 
simply moving a plug supplied for that purpose. The 
size and weight of the doors to be operated are oft~n 
not known with sufficient exactness when the ma­
chines a re ordered from the factory, but difficulties 
from discrepancies of this kind are readily cared for 
by the use of positive bushing plugs, which, when 
once installed, are not adjustable. This means that a 
uniform operation of the doors is insured. This 
door and step controller is supplied by the National 
Pneumatic Company. It is bolted to the car under­
frame and is designed to prevent condensation traps 

J'/ 
~/.'J:l ~,/j 

ik/ iS 
Cont;-ol Positions of the Air Brake and 

Door and Step Control Valve 

which would give trouble by freezing during the 
winter months. It is entirely inclosed to permit cen­
tral lubrication and prevent dust or wash from the 
street from reaching any of the working parts. The 
engine gives a positive cushioning movement to the 
door both in opening and closing. 

Motors 
To obtain a light-weight car motor a design widely 

different from the old standard railway design was 
necessary. In the first place, the adoption of 24-in. 
wheels and the low car floor set rigid limitations of 
size, and second, reduction in the weight of the 
motor was an important factor in reducing the total 
weight of the car. Naturally the reduction in the 
ava ilable space both above and below the motor 
called for an armature of small diameter with a rel­
atively long core, while the demand for reduction in 
the weight of the motor itself has resulted in the 
use of a higher armature speed, improvements in 
ventilation, ball bearings on the armature and in 
general in the use of a better grade of material. 

The reduction in weight has been radical. The old 
style standard 35-hp., 600-volt motor weighed 2000 
lb., or nearly 58 lb. per horsepower, and the pioneer, 
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low-floor car motors, rated at 35 hp. weighed 1750 
lb., or 50 lb. per horsepower, while the latest motors, 
developed to meet the lightweight car requirements, 
although rated at 25 hp., weigh only 885 t o 900 lb ., 
or about 36 lb. per horsepower . Thus in the jump 
from the modern 35-hp. mot or t o the present light-

armature. With a small diameter of armature shaft 
and the limitations of space the use of the ordina ry 
sleeve bearing would, it was t hought, incur the ri sk 
of an extremely short life for both the bearings 
themselves and the gearing-, due to the lengthening 
out of the gear centers as the bearings wear. The 

, I 

Sectional View of Annat urn of W est.-506 Moto1· and Al'mature Ba ll B earing of S ame Motor 

weight car motor, a reduct ion in weight of approxi­
mately 50 per cent has been obtained with only 30 
per cent reduction in power. 

With a given amount and quality of material the 
most practical way of increas ing t he capacit y of a 
motor is by improving ventilation, and t he amount 
of air that can be drawn through a self -vent ilated 
motor is mainly dependent on t he armature speed. 
The armature speed has, therefore, been increased, 
and this has led to the use of ball bearings on the 
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use of ball bea r ings seems to have solved the prob­
lem, and their adoption permits the use of a smaller 
air-gap than would be permissible with sleeve bear­
ings. This, of course, increases the effici ency of the 
motor . Although ther e is still some question as to the 
adoption of ball bearings, the records of those which 
have been in service for considerable time indicate 
low maintenance costs for both the balls and the 
bearing itself. Reduction of lubrication expense and 
the elimination of the t r oubles caused by oil from 
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the sleeve bearings getting to the motor are ad­
ditional advantages. 

The Westinghouse motor developed for the light­
weight safety car is known as No. 506. This design 
has been made to accommodate either sleeve bear­
ings or ball bearings, so that should the mainten-

General View of West.-506 Motor for Light-Weight 
Safety-Car Service-Rating 25 Hp., 600 Volts 

ance of the latter prove excessive they can be re­
placed by some type of sleeve bearing. The motor is 
of the box-frame type with through cap-bolt con­
struction, commutating poles, and other details as 
follows: 

Rating at 600 volts ............................. .... 25 hp. 
Armature s peed (37 a mp., 600 volts) ............ 1050 r.p.m. 
Weight of motor w ith gea r s a nd case ................ 900 lb. 
Clearance beneath gear case (24-in. wheels) ........ . 31/4 in. 
Clearance b eneath motor frame (24-in. wheels) .... 3 11/16 in. 

Bond Wire 

Cross-Section of West.-506 Motor Armature Slot Show­
ing Method of Insulating Conductors and Coils 

An interesting problem in connection with the de­
sign of these motors came up in deciding on the 
proper location of the motor on the trucks. The 

Frame of GE-258 Motor Showing Screened Ventilating 
Openings 

motor was so short that if the gear hub had been 
placed against the wheel, a very large part of the 

j motor weight would have come on one wheel. It was 

I~ 

finally decided to place the motor midway between 
the wheels. This required a special axle layout, dif­
ferent from the previous American Electric Rail­
way Association axles, and resulted in the addition 
of two new axles suitable for such a motor mount-

General View of GE-258 Motor for Light-Weight 
Safety-Car Service-Rating 25 Hp., 600 Volts 

ing to the list of American Electric Railway Asso­
ciation standards. 

The General Electric Company's motor used ex­
tensively on the Birney and other types of light­
weight safety cars is the GE-258 type. The details 
of this motor are as follows : 

Rating at 600 volts ..... .. · ....... ........ .......... 25 hp. 
Armature sp eed (37 amp., 600 volts) ....... ..... 1236 r.p.m. 
Weight of motor with gears and case ................ 885 lb. 
Clearance beneath gear case (24-in. wheels) .......... 2¾ in 
Clearance b en eath motor fra me (24-in. wheels) .... 3 5/16 in. 

The high armature speed, 1236 r.p.m. at the 
hourly rating (37 amp.), increases the ventilation 
of the motor and gives it a high continuous rating 
of 35 amp. at 450 to 600 volts. The high speed has 
also necessitated the use of a finer pitched gearing 
than had hitherto been standard, but from the rec­
ords now available it is expected that the life of the 
new 4¼-pitch gearing will be equal to that of the 
3-pitch and 3½-pitch gearing used on larger mo­
tors. The adoption of ball bearings on the arma­
ture is another feature which, as previously noted, 
was brought about largely as a result of the higher 
armature speed. 

Two of these motors under a Birney car with the 
average passenger loads handle somewhat under 
4 tons per motor and make unusually fast schedules. 

Armature of GE-258 Motor Showing the Double 
Ventilating Fan on the Pinion End 

The average acceleration rate is 2.5 m.p.h.p.s. Un­
der normal city schedules the motors have capacity 
enough to handle considerably more weight. 
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Electrical Control 
Although a large number of the cars have been 

equipped with type Kl0 controllers, a newer and an 
extremely light-weight design is the K63. Two of 
these controllers weigh 270 lb. as compared with 
410 to 450 lb. which represents the weight of two 
controllers previously standard on motor cars. The 
new controller is smaller than the Kl0, and it has 
an improved type of blowout and a wooden cover. 
When handling the comparatively small currents 
taken by the light-weight cars it can be relied upon 
effectively to disrupt all arcs without any danger 

of platform explosions. The con­
troller is said to have a capacity 
to handle two 40-hp. motors on 
600 volts. 

In connection with the control 
the rheostats came in for con­
sideration also. The resistors 
which were first furnished 
weighed with their insulators 
about 200 lb., and occupied a 
space about 48 in. long, 11 in. 
wide and 13 in. deep. It was 
found difficult to install them in 
the limited space on the under 
side of the car, and more or less 
trouble was experienced from 
breakage or from snow and 
water causing short circuits due 
to the small clearance above the 

K-type Controller track. An improved form is 
Light-Weight 

Design now being made in which grids 
of much smaller cross section are 

used, each grid being supported at three points in­
stead of four and having pressed steel ends. This 
construction gives good mechanical strength to the 
frame and reduces vibration to a minimum. Only 
one frame of these grids is required per car and it 
occupies a space about 24 in. long and less than 8 in. 
deep. Its weight is only 65 lb., making a saving of 
135 lb. over the previous standard rheostats. The 
new type is also more easily installed and is better 
protected from injury. 

Trucks 
For the Birney safety cars a special type of truck 

known as the 78-M has been made by The J. G. 
Brill Company. It weighs 3300 lb. complete and 
has a wheelbase of 8 ft. Twenty-four-inch wheels 

'I Tru ck Designed for Birney Cars and Having Gradu-
l \ . ated Coil s,,,.;ngs and Quarter Elliptfo Flat Springs 

are used except in special instances where condi­
tions necessitate 26-in. wheels. The use of the 
larger wheels raises the step height 1 in. This is 
said to be the lightest single truck ever built. It 
has a spring system composed of quarter-elliptic and 
spiral springs of the graduated type, a spring-cush­
ioned sidP easement and a spring brake link connec­
tion to take the draft. 

The first truck illustration shows the location 
of the spiral springs at the center of the side bars 
and suspended at the ends of the quarter-elliptic 
springs. It also shows the graduated spring ar­
rangement in which extra springs of lighter capac­
ity than the regular body springs carry the car 
bcdy when there is only a fu ll-seated load in the 
car. These extra springs have their action stopped 
by the spring caps coming in contact with the spring 
seats before the springs are completely compressed. 
The device by which the small sp iral springs are 
suspended from the el­
liptics consists of an 
eye-bolt which pivots in 
a casting on top of the 
elliptic springs and has 
an adjusting bolt on the 
bottom to support the 
spiral spring seat. This 
device, together with the 
slight torsional play of 
the spiral springs, pro­
vides a cushioned side 
easement at curves and 
on uneven parts of the 
track that is said to be 
effective in eliminating 
all harsh motion. 

New Design for 24-lneh 
Wheel 

As in the Brill trucks of the bolster type there 
is a spring friction link connection between the 
truck and the car body. This connection takes the 
draft from the springs; in other words, it prevents 
independent longitudinal movement between the 
truck and the car body, but does not hamper the 
side motion. With the journal boxes bolted directly 
to the side bars, this light-weight truck differs 
markedly from the other single-truck designs. The 
absence of pedestals results in a reduction of weight 
and obviates wear on the journal boxes. Although 
not so easy to dismount from the axles, there is less 
reason to do thi s as it is necesary to change the 
wheels only at long intervals. The channel cross 
members of the truck serve both as motor supports 

Light-Weight Car Truck Having 9-Foot W heel Base 
und Using Semi-Elliptic and Coil Springs 
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and for the attachment of the brake hangers. The 
journal boxes are usually of the ball or roller bear­
ing type. The standard Brill 21-E truck has also 
been used on some of the one-man cars. 

In the light-weight car truck developed by the 
Baldwin Locomotive Works, and shown in the 
second plate, semi-elliptic plate springs in series 
with coil springs are used to obtain easy riding 
qualities. As in some other types of light-weight 
trucks the car-body under-frame serves also the 
purpose of truck side-frames, as it is bolted directly 
to the truck plate pedestals. The truck has a 9-ft. 
wheelbase, practically the maximum which can be 
used on 34-ft. radius curves. There is a light beam 
construction to support the motor suspension and 
inside-hung brake work. 

A special light-weight radial truck, not shown, has 
been developed by the Philadelphia Holding Com­
pany and used on eight one-man cars operated by 
the Corpus Christi Railway & Light Company, Cor­
pus Christi, Tex. As is generally known, this truck 
has fa{i extended wheelbase which keeps the over­
hartg at a value no greater than what it would have 
with double trucks. This steadies the car and facili­
yates the distribution of weight, while the evils of 
n9.sing and galloping are avoided. The character of 
the • construction also relieves binding on curves 
arid:thus reduces flange and rail wear. 

As-the truck developed by the St. Louis Car Com­
pany is · described in the article in this issue on the 
development . of the light-weight car on the Illinois 
Traction System it is not necessary to review it 
here. 

In connection with the light-weight trucks a new 
design of the Davis manganese rim wheel has been 
developed especially for the light-weight safety cars. 
This is a 24-in. wheel with six perforations in the 
plate, and the weight has been reduced to 186 lb. 
The wheels have been thoroughly tested, withstand­
ing a static load of 25 tons with no perceptible de­
flection or permanent set. 

Individual-Drive Car 
An effort has also been made to develop a light­

weight safety car driven by four automobile-type 
electric motors, one geared to each of the wheels. 
Four cars of this t ype were built and are in use at 
Tucson, Ariz., as described in the issue of this pa­
per for Jan. 1, 1916. A new car using the same sys­
tem of drive is now being built at the Brill works 
under the direction of the Imperial Electric Motor 
Company, owner of this system of drive. The car, 
which will seat thirty-five passengers, with over­
all length of 28 ft. and wheelbase of 12 ft., will 
weigh complete 8700 lb., of which the weight of the 
four motors and two-axle truck will represent 4000 
lb., and the body and rest of equipment 4700 lb. 

Fare Boxes and Registers 
As the time of the car operator must be econo­

mized to the limit in the collection and registration 
of fares the advent of the one-man car has greatly 

stimulated the development of devices for these pur­
poses. Fortunately much of the equipment could 
readily be adapted to the new requirements, thus 
keeping down the development costs. Two types of 
transfer machines have been developed. One is a 
combination fare box and transfer printing and 
issuing machine, while the other is an independent 
device which issues transfers properly punched but 
does not print them. These two machines are de­
scribed in greater detail on pages 539 and 540. 

The one-man cars which have been built or arc 
under construction for the Stone & Webster prop­
erties are equipped with the Johnson fare boxes. 
These are made in two types, the standard regis­
tering fare box for cash fares only, and the larger 
size box which will register cash fares and metal 
tokens of two sizes. The latter type has four sets of 
indicating dials, one for each of the two types of 
metal tokens, a third set of dials for the cash fares 
and a fourth set for totalizing all of the fares col­
lected. 

The so-called "rapid-transit" equipment of the 
Ohmer Fare Register Company has been promptly 
adapted to one-man operation. For simple one-man 
operation the vertical grip is installed so that the 
motorman can operate it without moving from his 
position. The indicator and register are located in 
the usual position overhead at the end of the car 
body. Indication is made in the standard way by 
rotating the grip and registration by a downward 
pull upon it. One-man cars have recently been 
equipped with the Ohmer apparatus by the Wausau 
(Wis.) Street Railroad Company, the Menominee 
and Marinette Light & Traction Company, Menomi­
nee, Mich., the Southern Public Utilities Company, 
Charlotte, N. C., and others. 

Flexibility of the transmission equipment makes 
it possible to equip cars readily for both one-man 
and two-man operation with the Ohmer devices. For 
this double purpose one grip can be located near the 
brake handle and a second at the conductor's stand. 
The latter may be placed for either front-end or 
rear-end collection, and the usual rod and cord ar­
rangement will permit registration from any point 
in the car. For two-man operation the motorman's 
handle is locked and the conductor's handle is made 
operative. 

On the one-man cars of the Three Rivers (Que.) 
Traction Company and the Moncton Electricity & 
Gas Company, Moncton, N. B., the Coleman non-reg­
istering fare box has been used. This box is about 
5 in. square, and is suspended by two brackets from 
the car railing. The cash box is telescoped into the 
outside case, with resulting economy of inside space. 
The box is suitable for cash or tickets, or both. 

One of the latest devices for registration of fares 
which has been developed with the requirements of· 
one-man operation in mind is the coin and paper­
ticket registering fare box of the American Rail­
ways Equipment Company. The apparatus has been 
tried out with promising results by the City Rail­
way Company of Dayton, Ohio. The fare box is 
equipped with four counters, for registering re-

I 
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spectively passengers per trip, total passengers, 
transfers and cash. Transfers are also cancelled 
and delivered into a locked box automatically. 

As to fare registers the Wichita Railroad & Light 
Company and others use the International type. 
This manufacturer also makes a combination coin 
register and fare box which differs from other 
makes in that the registering dials are mounted on 
a pipe support where they can be readily seen by 
the passenger. Thus the benefit of a public regis­
tration of fares is obtained, together with the con­
venience of the registering fare box. Extra regis­
tering dial sections permitting tickets and trans­
fers to be rung up by hand are made for use with 
this equipment. 

The manufacturers of the Cleveland non-regi ster­
ing fare box have not made any changes in their 
standard design in furni shing their boxes for one­
man cars. 

The use of the Rooke regist er in which the pas­
senger makes the regi stration himself by inserting 
the fare directly into the slot of the machine is 
one means of removing the operator from any 
temptation to be dishonest. It also clears him of 
any su·spicion of making misappropriations. 

A number of railways in Massachusetts have 
adopted the MacDonald ticket holder for use on 
one-man cars. Among these is the Plymout h & 
Sandwich Street Railway of Plymouth . The plan 
is especially adapted to service on interurban or 
suburban lines, the procedure being for the motor­
man to issue a receipt as the passenger enters the 
car and to lift it as he leaves. This holder is a 
small, light affair which can be carried in one hand 
and which, with slight adjustment, delivers ticket s 
with the amount of fare paid and the termini of 
the passengers' trips plainly indicated. 

Seats 
In the design of seats for the safety car, light­

ness again has been the chief objective, but the 
necessary strength and the passengers' comfort have 
not been sacrificed. The use of pressed steel for 
the pedestals and most of the other metal portions 
and rattan for the seating material is characteris­
tic of the latest designs. The seat s a lso have a 

hinge which permits oper ation s ubstantially like a 
theater cha ir and makes it possible for the pas­
senger next to the window to have egress withou t 
forcing the other occupant of the seat into the a isle . 
This feature fac ilita tes cleaning the cm,hions and 
the car floor . 

Heywood Brothers & Wakefield have developed a 
non-reversible seat, shown below in Fig. 1, which 
weighs only 24 lb., and a reversible sea t of the same 
type weighing 42 lb. In the const r uction of these 
seats pressed steel has been used fo r the pedestals 
and for the principal parts of the supporting 
frames. The seat bottoms and backs have ha rd­
wood frames, paneled with cane seating. Another 
light-weight des ign which has been used exten­
s ively is the Hale & Kilburn seat in which steel is 
the only metal used. In one type t he seat cushions 
and back a re made of canvas-lined rattan framed 
with ha rdwood, and in a second type the concave­
convex shaped cush ion and back serve to increase 
the passenger 's comfort. This type is illustrated in 
F' ig. 2. These seats are also h inged, and 
wher e it is desirable to place t hem close togeth er 
t he back is recessed or set in, t h us increasing the 
knee r oom. This seat weighs about one-half as 
much as the older types in which heavy iron cast­
ings and an elabo rate framework and upholster­
ing were used. 

The type of seats used in the Illinois Traction 
Company car s and made by t he St. Louis Car Com­
pany is Fig. 3 in the illu stration below. Th is is a 
revers ible seat , having t wo a isle arms, one fastened 
to each end of the seat back frame. There are s ix 
lever s, three on the a isle end and th ree on the wall 
end, and these fas ten on one end to t he a isle arms 
and on the other end to t he end plat es of the seat 
supports. This p roduces a mechanism by means of 
which it is very easy to move t he seat back for­
ward and backward. 

F or the Bi rney cars the American Car Company 
has made a light-weight seat weighing 40 lb. in the 
reversible t ype and 25 lb. in t he non-reversible. In 
both types pressed-stee l pedestals and pressed-steel 
wall plates are employed. The reversible seat , illu s­
t r ated in Fig. 4, has the Brill double-lever a rrange­
ment at each end of the back, and a sliding rocker­
shaped casting support ing each end of the cushion 

T y JJe~ of S eats Used on Light-Weight Safety Cars. Fig. 1-A 24-lb. Non-Reversible Seat. Fig. '!,-Seat 
with Concave Convex Cushion and Back. F ig. 3- Sectt Usccl E x ir'nsively by the Ill inois 

Traction Sys tem. F'ig. 4- R eversiblc Seat Used on Birney Ca r.<; 
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and shi fting it by means of cranks made to work in 
unison and operated by the back levers. The non­
reversible seat has a 2-in. extension on the side of 
the cushion, making a total width of 32 in. as 
against the 30 in. of the reversible type. · The seat 
sets 3 in. out from the wall. 

Ventilators 
No radical changes in the standard systems of 

ventilation have been necessitated by the develop­
ment of the automatic safety car. Obviously the 
old method of ventilating the car by opening the 

turned up to form an exhaust port. In the foregoing 
types the construction is extremely simple, depend­
ence being placed upon a leakage around the doors 
and windows for the supply of fresh air. 

In the diffusion type of ventilator of the Auto­
matic Ventilator Company the drawing in of air 
through the doors and windows is largely elimi­
nated by providing a positive fresh air supply 
through one side of the ventilator itself. When the 
car is in motion the air strikes against an external 
deflector which directs it into the car through the 
diffusion box, the horizontal louvers of which send 

Na 7f<l'lesl? Screefltng 

Im:,ide View of Hood Exterior View of In::.tallation 

E xhaust Ventilator in Comrl'Mn Use on One-Man Cars Details Show-ing Opera tion of Diffusion Type Ventilator 

deck sashes of a monitor roof is unsatisfactory in 
any car, and is still less desirable where there is 
no conductor on the car to regulate the sash open­
ings. In fact, any method of ventilation which pas­
sengers can regulate t o suit their individual de­
sires should be avoided. Hence the removal of all 
operating levers and the adoption of ventilators 
whose operation is entirely automatic is essential. 

Following is a brief summary of the different 
types of ventilators which are automatic in their 
operation, at the same time providing against cur­
rents or direct blasts of air striking the passengers. 
The Railway Utility apparatus, shown above and 
used extensively on the Birney and other types of 
safety cars, depends on a current of air blowing 
across a honeycombed opening, thus producing a 
sucking action which draws the air from the car. 
The Garland ventilator, shown below, is somewhat 
similar, but a curved duct deflects the wind caused 
by the motion of the car so that t he a ir passes with 

V entila tor Using a Curved Duct to Defiect the Wind 
and Increase the E :r:haust· A ction 

considerable velocity over the honeycombed exhaust 
passages. This draws the air from the car in a 
positive manner. In the Globe ventilator, also, the 
action of the air striking against an external hood 
is depended upon t o produce a partial vacuum 
which draws the air from the car. The ventilator 
has a dome-shaped top the lower edge of which is 

the air along the ceiling of the car. After losing 
its initial force the incoming ail', being cooler and 
heavier than the impure air, descends to the breath­
ing and floor levels. At the rear of the external de­
flectors a partial vacuum is set up which, assisted 
by the pressure of the incoming air, induces a 
strong exhaust of the impure air through the port 
behind the deflectors. 

Miscellaneous Equipment 
In curtain materials there is no change frorn 

standard practice . . The curtain fixtures also are 
not essentially different from standard, but the 
details have been adapted to the new designs of 
window frames. The Curtain Supply Company, 
whose fixtures are popular on safety cars, has made 
a special type of ring fixture with a smaller and 
lighter head or tip to fit the grooves in these cars. 
Window fixtures, like curtain fixtures, are not 
radically different. The 0. M. Edwards fixture, 
wh ich has been specified extensively, consists of a 

V entilator Having Dome-Shaped Top with Lower 
Edge Turned up to Form E xhaust Port 

sash lock, a rack, a sash lift, and two anti-rattling 
devices for each sash. By means of these fixtures 
t he sashes are held safely and firmly at any desired 
height and are prevented from rattling. 

On cars having but one operator it is especially 
important that every surface on which passengers 
walk or step should be so constructed both as to 
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shape and material that slipping or tripping on ac­
count of the nature of the surface is impossible. 
Practically all of the safety cars are being equipped 
with some form of anti-slip tread on the steps and 
certain portions of the platform and floor, and to 
attain the full measure of safety the use of the 
anti-slip tread should be extended to cover every 
metallic surface upon which a passenger can step. 

A practical way to obtain a satisfactory anti­
slip metallic surface is to have an abrasive grit 
such as alundum or carborundum embodied in the 
tread surface at the time of casting. Such a sur­
face is extremely durable and is effective against 
slipping even when covered with mud or slush. An 
abrasive metal of this nature known as "Feralun," 
and composed of iron with alundum cast in the 
wearing surface, is the material used on the ma­
jority of safety cars. The Mason safety tread is 
composed of rolled, unperforated steel or hard 
brass with alternate U-shaped and dovetailed 
grooves, the dovetailed grooves being filled with non­
slippery, soft-metal lead or with carborundum 
grains. When the carborundum grains are used 
they are securely bound together and held to the 
steel base by a chemical cement. In the Universal 
safety tread grains of alundum are held together 
in a compact mass by a soft-metal binder composed 
chiefly of lead, the idea of using a lead binder being 
to prevent snow and ice from sticking to the tread. 
This mixture of lead and alundum is fastened to a 
steel base plate. 

Obviously when there is no conductor on a car 
to watch the trolley rope when passing locations 
where the overhead work is in bad condition, trol­
ley catchers are an important detail of the equip­
ment. An efficient buzzer system is likewise essen­
tial since there is no conductor to signal the motor­
man when a passenger wishes to alight. For this 
purpose the Faraday signal system operating di­
rectly on the trolley current of 500 or 600 volts 
has done away with the inconvenience of handling 
batteries. The buzzers are wound to a resistance 
of 1000 ohms and are used with an additional ex­
ternal 600-volt resi stor. Single-stroke or vibrating 
bells are sometimes used instead of buzzers. 

Electric heaters with thermostatic control are 
the most suitable and commonly used equipment on 
the cars having but one operator. A man perform­
ing the duties of both motorman and conductor has 
no time to care for coal heaters, and in regard to 
heat regulation, experience has shown that even on 
two-man cars dependence cannot be placed on the 
crew to give this matter sufficient attention to se­
cure either a desirable degree of comfort for the 
passengers or a reasonable economy in the use of 
energy. 

Transfer-Issuing Machines 
Relieving the operator of as much work as pos­

sible is one of the prime requisites of the one-man 
safety car equipment, and the issuing of transfers 
is one field in which there is an admitted need of 

labor-saving apr,.tratus. Transfer printing and 
transfer issuing machines have been under develop­
ment for several years, and there are two makes 
which have reached such a state of perfection that 
it is believed they will be a particularly practical 
addition to the automatic equ ipment of the safety 
car. 

The Johnson Fare Box Company has developed a 
combination fare b_ox and transfer printing and is-

2 41 § 12 JW IPM 
,., 
I JOHNSON FARE BOX CQ 

WJE§1[' 'i NEW YORK - CHICAGO 
~ MACH. N!2 100 

TO o 
ZONE 5 z ~ '2 li9R6 

CON. 

Transfer Printed by Combination Fare Box , Trnnsf er­
Printing and Issuing Machine 

suing machine which in its present form is but 
slightly larger than the st andard Johnson register­
ing fare box. The transfer shown above is printed 
by pressing a key or setting a lever to indicate the 
car line to which the transfer is to be issued. It 
is understood that this machine will be motor 
driven. 

Instead of having the machine print names of car 
lines to which transfers a r e 
issued, the route is divided 
into zones of five-minute or 
t en-minute r unning time apart. 
When a passenger asks for a 
transfer to such and such line, 
the conductor knows that it is 
in the third or fifth zone and 
he punches the proper key or 
sets a lever at the proper point 
so that that zone number will 
be printed on the ticket. The 
time of arriving at that trans­
fer point is automatically 
printed, since the conductor 
has previously set the starting 
time at the beginning of the 
trip and this governs the time 
which will be printed for each 
zone key. The time, the route 
number from which transfer 
is made, the direction, the zone 
number, and the date are the 
points of information which 
the receiving conductor should 
see at a glance, and these are 
given prominence on the trans­
fer. The use of this machine 
obviously eliminates the cost 
of printed transfers. 

• - ,.._ ,..,_ ,.,_ n ,.. ... -
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SPR1NGOALE Sr. RR Co. 

Typical Transf er 
Properly Punched 
by Transfer-Issu-

ing Ma ch in e 

The Shanklin Equipment Company has made a 
machine which issues transfers automatically and 

I 
I 

can deliver them at the rate of sixty per minute. It 1/: 

a lso records each transfer delivered, tl}us placing :
11 

the transfers under the positive control of the audit- 11: 

-~I 
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ing department, and where tran::.fers have to be mounted on a pedestal with a base 8 in. in diameter Ill 
paid for, it gives an exact record of the number of attached to the platform. The height to the top of I! 
transfers issued. As shown in the illustration of the machine is 42 in. from the floor. The box is 1. 

the machine there are a number of individual but- portable so that it can be transferred from end to 
tons on top. These represent either intersecting end of the car if necessary. The total weight of 
car lines or other transfer points, box and base is 30 lb. 
and it is necessary for the con- It is the intention to have 
ductor in issuing a transfer to this machine loaded by some one 
press only one of these buttons in the auditing department, and 
and operate a foot lever. This the only accessory transfer car-
action delivers to the passenger j lfii' ried by the conductor should be 
a transfer punched with the . ii~ j an emergency pad for use in' case 
month, day, hour, and line to ' ,._, · the roll should be exhausted by ;:'.:.. which the transfer is issued. 7- an unexpected or unusual de-
Transfers are supplied in the ma- ·:! mand for transfers. This emer- ;;I 

chine in rolls of 500 or 1000, in gency transfer can absolutely be !iJ 

which form they are cheaper checked so that there is no oppor-
than the old transfer pads. A tunity for its misuse, as every 
typical trans£ er issued by thi s such transfer is numbered. A 
machine is the lower one shown i~!!W!~ conductor in using these emer-
on the previous page. ,·;,:•;,~~- gency transfers must at the same 

The machine consists of an time report either the failure of 
a luminum box 4 \1 in. wide, 14 in. the machine or non-delivery of 

Trnnsfer-Issuing l\lachine in 
long, and 8 in. deep. This is Opera tion transfers. 

Data on One-Man Cars 
(See pages 541, 542 and 543 for Table of One-Man Car Data) 

On the Basis of a Canvass :\fade for This Special Issue the Accompanying 
Table Covering the Salient Structural and Operating Features 

of the Single-Operator Car Has Been Prepared 

N order to bring out the important 
facts regarding the present status 
of the one-man car the ELECTRIC 
RAILWAY JOURNAL has made a di­
rect canvass of all railways re­
ported to have cars of this type in 
operation or under construction. 

Information was received from a large proportion 
of these roads in time to be grouped in t abular 
form and is thus presented on the three fo llowing 
pages. 

A few additional reports were received too late to 
be included in this table, but, with any others which 
come to hand later, will form the basis of a sup­
plementary table to be published in an early issue. 
If any roads operating one-man cars failed to re­
ceive a set of the data blanks sent out by this paper, 
the editors will appreciate information a long the 
lines covered by the compilation. This will be in­
cluded in the supplementary table. 

On account of space limitations it was not pos­
sible to reproduce all of the data collected, but 
enough are given to indicate the principal operat­
ing conditions under which the light-weight cars 
a re being used. Taken in connection with the ar­
ticles which discuss the traffic situation with re­
spect to these cars in a number of cities with pop-

ulations covering a wide range the data furnish an 
impressive exhibit of the progress made in a very 
short period. 

An important question in connection with the 
use of one-man cars is the effect of their introduc­
tion on schedule speed. The reported schedules for 
the one-man car are given in the table, but not 
those for the supplanted two-man cars. Compari­
son with the data regarding the latter indicates 
that in practically all cases the one-man cars have 
no difficu lty in making as high schedule speeds as 
the two-man cars which they replace. The head­
way so far has apparently not been reduced much 
in many cases although, of course, the tendency is· 
to give more frequent service with the lighter cars. 
A number of roads have very materially reduced 
headway, and the possibilities of stimulating traffic 
through doing so a re pointed out in several of the 
special articles. 

In any study of the t able it must be remembered 
that many of the cars listed are reconstructed cars 
of various types and previous condition, so that 
they cannot be considered as typical of present best 
practice in t his line. For this reason no attempt 
has been made to average the data, because at this 
early stage in the progress of the light car such av-
erages would be meaningless. • 
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ALABA~IA 

Selma St. & Suburban Ry . 
ARIZONA 

1Douglas Trac. & Lt. Co . 

Tucrnn Rapid Transit Co . 

A.RKA NS.\b 
Intercity Terminal Ry . 
Ft. Smith Lt . & Trac. Co. at \'an Buren . 
Hot Springs St. Ry .. 

Little Rock Ry. & Elec. Co. 
2Pine Bluff Co .... 

Southwestern Gas & Elee. Co. at Texarkana 

CAL!FORNJ., 
Unit€d Railroads of San Francisco . 

San Jose R.R .... 

Union Trac. Co. at Santa Cruz ... 
COLORADO 

Greeley & Denver R. R ............ . 

Sas 
;t 
c,CD 
0"' :;;.2::! 

15 to 

20 ,000 

18,000 

20 ,000 

DATA ON ONE-1\i[AN CARS 
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20 7 26' 8'2• 10 ,000 Double 24 West. 12a 14: 67 

9 6 30' (2) 24, 000 (2) Double . . . . . . . . G .E. 67-202 17: 67 
40' (4) 32 .000 (4) I 

9 1 3 27'6• 6' 20,000 Double 26 G .E. Auto 
Type 1063 
E.I.-W.l. 

1:9 

... ,(Has fivc l cars andl four auto 
6,000 42 1 

15,000 24 24 

uses 
29'10" 

24', 25'7·, 
26' and 36' 

29'6" 
33'8" 

7'2" 
7'4" and 
8'5~2'' 
7'8" 

18,000 Double 
Double 

36-40 
22, 28 and 36 

West. 12a 
G.E. 52-54 
West. l 0IB 

14:68 

75,000 
28,000 

.S.T. I 20 ,000 
D.T. 

.. S.T.I 540,000 
D.T. 

85 
22 

24 

727 

54 

11 I 

5 
12 

12 

12 (9) 
(3) 

13 

30'1 " 
42' 

26'10" 
33'8" 
25'8" 

3(/...:36' 

8' and 
8'6" 

8'8½" 
and 9'3" 

7'9" 

7'6" 

8' 

22, 000 
19,000 

18, 000-35 , 000 

20 ,300 and 
35, 840 
24,000 

Double 
Double 

Double 

26 
32-36 

24 and 28 

26 
34 
26 

G.E. 67 
G.E. 219 

West. 506a 
G .E. 54a, 57a, 

201-1 , 203 

G.E. 1,000 

West. 58 

G.E.80 

15:69 

14:67, 15:69, 
15:71 , 16:69 

17:67 

3Trinidad Elec. Trans. Ry. & Gas Co . . .... ... . . 

30 ,000 

10 ,000 

10 ,898 
14,000 ~ I 

7 I 

29' 
5-30' 
3- 40' 

17 ,000 

17, 500 
22, 000 and 

50,000 

Double 

Double 

Double 

Double 
Double 

32-34 

28 G.E. 200K, 800 
West. 68C, 

1:3 

19:67 

14:67 
18:64 

G EORGH 
City & Suburbau Ry. at Brunswick . . ........... . . . 
4Columbus R.R .. . .. . . 
0Rome Ry. & Lt. Co. 

ILLINOIS 
Sterling, Dixon & Easteru Elec. Ry....... . . . 
6East St. Louis & :::uburban Ry. at Belleville. 
Illinois Northern Utilities Co. at Freeport . 

16,000 
23,000 
16,000 

20,000 
25,600 
20,000 

~~ I 

I 

15r I 
12 I 

27'9!,,z'' 
30' 

32' 
37' 

31'11" 

7'8),'z'' 
8-8'6" 

8'4" 
8'1),i' 

8'3" 

40 ,000 
12, 300 

22, 000-25, 000 

20 ,000 
33,933 

Double 
Double 
Double 

Single 
Double 
Double 

50 
28 

28 and 32 

28 

30 

l0IB , 93a 

:c;:1f 2ss~· 
G.E. 67, 219 
West. 101B 

13: 74 
14 :68-1 6:68 

G,E. i8, iO 114:69, 15:il 
G.E. 67 15: 69 

G.E. 247, iO 15:71 , 14 :68 
WeEt. 12a, 

Kankakee Elec. Ry . ... ..................... · I 20,000 
Central Ill. Pub. Service Co. at Mattoon and Charlesto n 23 ,000 

10 
5 

i 
10 
5 

32' 
30'10" 

8'2" 
7'8}2'' 

12,500 
16,000 

Single 
Double 

32 
25 

Allis-C. 501 

G.E. 800, 80, 14:67, 15:71, 
We~t. 

1 

......... . 

Chicago, Ottawa & Peoria Ry. at Princeton . . ..... , 4,131 
West. 49 14:68 

(A lso havi jng_ ~~c _modern lea0!il\~ si

1

1
mi~ar _to_ ~?-_s Ilea~ ~s~d-at _ Qui ncy, lll.) Northern Illinois Lt. & Trac. Co. at Ottawa. . . . . . 12,000 8 

38 

1 
6 
6 

20' S.T. 
31' 
30' · s·,2,; · Quincy Ry .. ... . . . . . . . . . . ... . 40,000 23,400 , Single 30 West. 328 

h• l)IANA I 
Union Trac. Co. of Ind . at l'lfarion . . . . . . . . 25,000 350 7 29'4", 30', I 7'3". 7'5" 24,000 Double 31 (Aver.) West. 92 

Central lnd. _Ltg. Co. at Columbus 
JowA 

Iowa Ry. & Lt. Co. at Marshalltown 
Cedar Rapids & Marion City Hy . 
Charles City Western Ry 
Clinton St. Ry .......... . 
Tri-City Ry. Co. of Iowa 
Iowa City Elec. Ry........ . . . . . . . . . 
l\eokuk Elec. Co. at Keokuk and Hamil ton , Ill . 
7Mason City & Clear Lake R. R. ..... 
Waterloo, Cedar Falls & ~ortbern Ry. 

11 ,000 

32'6", and 7'6" 
32'10'' and 

33'8" 
30'9" 7'6" 21,000 Double 26 I G.E. 1000 

1,800 14 14 26'-32' • . ..•• 16,000-24,000 Double i 24 [ G.E. 54, West. 
(Intends to opera te one-man cars by No v., 1917) 

7,000 4 2 28' 8'3" 20,000 Double 34 G.E. 217B 
27,000 32 5 31' 8'8" 24,000 Double 32 , G.E.52 

(Operati ng one or dinary sing le-truck car in Davenp ort. Contcmpla ting use of one-man ears in Muscatine) 
13, 000 10 5 26' 8'6" 19,000 Double I 32 and 34 G.E. 54, 800 
42 ,000 21 3 32' 7'8" 24,000 & 13,000 Double 28 G.E. 25Sa 
22 ,000 39 5 30'9½" 8' 18,000 Double 28 West. 506a 
33, 097 59 27 31' 9' 24,200 Double 32 \Yest. 323a 
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9 

10 
15 
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10 
5-6 

15 

10 

10 

15 

10 
City 20 
Int. 60 

10 
12 

10 and 20 

20 
20 
15 

10, 15, 20 

20 

15 

30 

15 

30 
15 

20 
15 
15 
6 

10ne-rnan cars operated tl ai ly until '.! p. rn . 
"Company has not had a p latform accid ent w ith one-man 

cars in fourteen months of ope!'ation. 

•Eight one-man cars ordered- To be delivered about 
Nov. 1. 

fare -r eg, ster system-To have b ee n ready a bout Sept. 15. 

3Cars are of t wo -man tyve but op erated one-man. 
°Con ver ting s ingle -t ruck cars for on e-man operation by 

insta lling vest ibule doors and folding steps and m odifying 

-- ~ ·---____ _ 
= 

"Use two men during ru s h hours. 
7Cars purchased for de livery a bout Oct. 1. 

CONTINUED ON PAGE 5~2 
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DATA ON ONE-1\'.IAN CARS-Continued from page 541 
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KANSAS 
Kansas Elec. Utilities Co. a t Lawrence .. 
Manhattan City & Inter. Ry .... 

15,ooo I 17 
8,000 5 (City) 

Topeka Ry S.T . ! 50.000 
D.T. 

KE NTUCKY 

Henderson Trac. Co 
Louisville Ry . . .... 
Owensboro City R. R. . . . . . . . . . . ... . . 

L OtllSIA NA 

11 ,000 
223, n28 
20 ,000 

Baton Rouge Elec. Co .... ... . 
MARYLAND 

•Hagerstown & Frederick Ry . 

-1 23, 0UO 

25,000 

Towson & Cockeysvi lle Elec. Ry. at Towson, Souther- 4,420 
ville and Timonium . . . . . . . . . . . . . . . . . . . . .. . 

MASSACH USETTS 
•Bay State St. Ry. at Boston . . . . . ........ I 745,430 

Worcester & Warren St . Ry. at No. Brookfield . .. .. ... 2,947 
1°Brockton & Plymouth St. Ry. between Brockton and Pop. 

Plymouth .............. . ............... . served 
26,600 

MICHIGA N 
Detroit United Lines at Ann Arbor .................. 15 ,000 
Menominee & Marinette Lt. & Trac. Co. at Menominee 

and Marinette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 11 7 

MINNESOTA 
Duluth St. Ry ..... 

Wisconsin Ry., Lt. & Pwr. Co. at Winona 
M1ss1ss1PP1 

100 ,000 

20,000 

Delta Lt. & Trac. Co. at Greenville . . .. S.T. J 15 ,000 
D.T. 

Hattiesburg Trac. Co . . ...... . 

Jackson Lt. & Trac. Co .. 

11Merldian Lt. & Ry. Co . 

Pascagoula St. Ry. & Pwr. Co. at Moss Point and Pasca-
goula ........ ..... ......... .............. ...... . 

Vicksburg Lt. & Trac. Co .......................... . 
MISSOURI 

Cape Girardeau-Jackson Inter. Hy ..... . . ... . ..... . 
City Lt. & Trac. Co. of Sedalia . ..... ..... . .. . . ... .. . 

MONTANA 
Great Falls St. Ry. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 

H elena Lt. & Ry ... . . ... . ... .. .. . .... .. . ... .... .. . . 
Missoula St. Ry ..... ...... ... ...... . . .......... , 

NEBRASKA 
Lincoln Trac. Co ... .......... .............. ...... . 
Omaha, Lincoln & Beatrice Ry . .... .............. .. . 

NEW J E RSEY 

15,000 

30,000 

25,000 

7,300 
25 ,000 

14,000 
25,000 

35,000 

15 ,000 
18,000 

55,000 
55,000 

50 
28 

13 

36 

9 

43 

1 

2130 

.. 28 

23 

99 
(Duluth) 

14 

7 
4 

13 

21 

25 

3 
20 

6 
40 

23 

29 
13 

79 
5 

11 
1 

12 

(One car o 
2 

11 

23 

10 

15 

3 
4 

4 
8 

23 

7 
11 

2 
1 

33' 
28', 30 ' 
and 36' 

8'6" 30,000 
18,000 and 

32,000 

Both 
Double 

32 
30 and 40 

Allis-C. 35R 
G.E. 1000, 54 , 

57 

16: 68 Hand 
None 

Hand 

18' and 20' 
16'-18' 
29'4" 

8' 

"i'i'1i 
20,000 I Double I . . . . . . . . . . I G.E. 54,800 I 14: 69 r None 

(Operate small cars with one man as "owl cars"betweenm lidnigLt and 5 a. .) 
15,000-17,200 Double I 30 I G.E. 800 14 :66 None 

31 ' 818" 30,000 Double 

31'6~/' I 7'11" I 11,420 I Single (2) 

1

Double (4) 
20'lh" . . . . . . 18,312 I Double 

Rec. 31'5" 7'6h" 21,540 Double 

32 

30 

24 

28 
28 '.:3

27
~/t',· 7'8" 15,440 I Double 

dered to b e same as f or Stone & Web ster proper •
1

ties) 
27'9h" 7'6" 13,500 I Double 31 

31' 

28' (2) , 
30'6" (12), 

32' (8), 
36'4" (1) 

37'7" 

35' 

14' 
24' 
33' 

25' 

33'8" 

29' 
32' 

31' 
31' 

39'9" (19) 
and 

29'o" (4) 

33'-38' 
40' 

26' 
27'9½" 

7'4 },i'' 

7'6" (22) 
and 

8'ti" (1) 

8'4~411 

!','3• 

6'8" 

7'9h" 

8'2" 

8'4" 
8'7" 

.. s;·· 
8'2· 

71811 

8'2' 

81211 

7'2N 

20,500 

16,000 aver. 
(1-24,000) 

40,200 

22,000 

14,500 

23,000 

15,000 

20,000 

20,000 
19,500 

14,500 

34,500 (12), 
30,500 (7) and 
16,200 lbs. (4) 

Double 

Double 

Double 

Double 

Double 

Double 

Double 

Double 

Double 
Double 

Double (3) 
Double 

Double 

20,000-36,000 j Double 
36,000 & 50,000 Double 

17,000 
12,500 

Double 
Single 

30 

30 aver. 

38 

32 

32 

2S 

30 

28 

28 
32 

40 
34 

40 (19) and 
26 (4) 

32-38 
32-48 

28 
28 

West. 68 

G.E. 80 

G.E. 88 

G.E. 1027 

G.E. 1000 
G.E. 258 

G:E. 258a 

West. 68 

West. 323a 
G.E. 52, 54 

G.E. 67 

G.E. 54, 258 

West. 12a 

G.E.80,81 , 54, 
67, West. 323a, 

49 
G.E. 247 

West. 505X 
G.E . 67, 80, 81 

West. 323a 

G.E. 219b 

West. 12a 
G.E. 258 

West. 323 (7) 
G.E. 80 (12), 
G.E. 54 (4) 

G.E. 52, 80 
G.E. 219 

G.E. 54 
G.E.258a 

15:71 

15: 93 

16: 63 
13: 74 

13: 74 

14:68 

14: 67 

15:69 

15:69, 15:98 

14 :47 

15:58, 14 :68 

15:69 

15: 79 
13: 75 

14:68 
13: 74 

10:81 (7) , 

\U~ \~i' 
17:69 (4) 

17:69 or 14:67 
15: 71 

14:67 
13:74 

None 

Hand 

Hand 

Air 
Air 

Air 

Hand 

Hand 

None 

Hand 

Ha nd 

Hand 

Hand 

Hand 

Hand 

Hand (2) 
Air 

Hand 

Hand 
Hand 

Hand 
Hand 

Public Service Ry. at Kearny .. .............. .. . • . . 
NEW YORK 

Buffalo & Lake Erie Trac. Co ......... . ........... . 
International Ry. at Lockport ........ , ... , ... , ... . . 

25,000 1 2586 ~ 7 129'4"&31'17'6" & 7'8" 19,000&24,8001 Double 

(Ope rates on man car on one mile of line havilng ver_y light traffic) 
29,000 8 8 I 31'3½" 8'1½" I 22,000 Sin~e 

26 and 28 

3(1 

West. 68 

G.E. 200 

14:68 

14:67 

Hand 

Himd 

No 
No 

No 

No 

No 

No 

Yes 

No 

Yes 
Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

No 

No 

No 

No 
No 

No 
Yes 

Yes (19) 

Yes 
Yes 

No 
No 

No 

Yes 

No 
No 

No 

No 

No 

No 

No 

No 

Yes 
Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 

No 
Yes 

No 

Yes 
Yes 

No 
No 

No 

No 

1 
;::::, 

~ 
0 
~ 

" 
~ 
~ 

Yes 
No 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 
Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

Yes 
Yes 

Yes 
Yea 

No 

No 
Yes 

Yes 
No 

l'c , 

Yes 
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--g-~c.,) 
...: . 
'-' -"' w ci 

:s 

8 
6 

8 .3 
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10 

8.2 

12 

15 

7.5 

8.5 

13 .89 

9 

8 

10 

12 

12 

12 
8 

6 
10 

8-9 

9.5 
9-12 

8.5 
8.5 

9.51 

.:: 
~ ~ - oo 
:-!3; 
~pU 

o> • C 

P::$~ 
.; ti .,·- " ~:-so 
z 

10 and 12 

15 

15 

10 

12 

15 

10 

12 

30 

12 

15 

15 and 20 

10 

30 
20 

10 

7.5 and 15 

20 
20 

15 and 20 
15 

15 
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I 

I/ 

·111 

Ogdensburg St. Ry .................. . 
Putnam & Westebester Trac. Co. at Peekskill 

NORTH CAROLINA 
Nortb Carolina Public Service Co. at Greensboro. 

OHIO 
1~oledo, Bowling Green & So. Trac. Co. at Findlay .... 

OKLAHOMA 

15,000 
15,000 

15 7 I 30' I 9' I 20,000 I Double I 29 2 30' • . . . . . 17,000 Double 30 

(Intended ,to put twel veone-man cars in operation about Se pt. 1) 

West. 323a 
G.E. l0lb 

G.E. 88, 58 

16:81 

23:60 

Hand 
Hand 

No 
No 

No 
No 

Yes 
Yes 

10 12 

Tulsa St. Ry ..... ... ... .. .. .. . .............. . 
PENNSYLVANIA 

West Penn Rys. at McDonald and Oakdale . 
13Northwestem Penn. Ry. at Meadville . 

30,000 

18,000 

48,000 

5,200 
18,000 

33 

30 

25 

3 
45 

5 

15 

2 
9 

28' 

30' 

8'9" 

8' 

30,000 I Double 

20,000-24,000 Double 

32'11" I 8'3" I 20,000 / Double 
28' and 32' 8' and 7'6" 14,000 & 20,000 Double 

36 

32 

32 
28 

G.E. 54, 80, 2001 14:67 & 15:71 

West. 56 18: 64 
G.E. 258A 13:74, 17:67 

None 

Hand 

Hand 
Hand and 

air 

No 

Yes (2) 

No 
Yes 

No 

No 

No 
Yes 

Yes 

Yes 

Yes 
Yes 

12 

7½, 8 & 12 

30 
20 

Citizens' Trac. Co. at Oil City ..... . 15,657 J Three o[ne-man carJsordered. [Expected t [o be in operatio ln about No [v. 15 
1000 

SOUTH CAROLINA 
Soutbem Public Utilities Co. at Anderrnn .. 

Sourn DAKOTA 
Aberdeen Railroad Co . ......... . 

9,654 

14 ,000 

22,500 

12 

20 

6 

12 

14 

29' 

26' 

33' 

8'6" 

8'8" 

12,900 

14,000 

Double 

Double 

Double 

28 

26 

32 

"Wee" 506 Y I 16: 64 

G.E. 258a 13: 74 

Hand 

Hand 

Hand 

No 

No 

1''o 

No 

No 

1\o 

No 

No 

Yes 

8 10 and 20 

4.5 & 16 1 15 

TENNESSEE 
Jackson Ry. & Lt. Co ... 

Amarillo St. Ry . 
TEXAS 

Austin St. Ry ............. . 
Corpus Christi Ry. & Lt. Co . 

Nortbern Texas Trac. Co. at Fort Wortb .. 
Greenville Ry. & Lt. Co ...... . 
Paris Transit Co ......... . 
Texai City St. Ry ........... . 

UTAH 
Salt Lake & Utab Railroad Co ... 

VIRGINIA 
Charlottesville & Albemarle Ry .... 

WASHINGTON 
Puget Sound Trac., Lt. & Pwr. Co.: 

14Bellingbam Div .. 

Seattle Div ..... . 

Lewiston-Clarkston Transit Co. at Clarkston and Lewis-
ton, Idabo .. ........... ...... ... ............ • • • , 

17,000 

45,000 
14,000 

12 

44 
14 

30' and 
33' 

30'1" 
26' 

7'10" 
7'9½" 

18,000 
12,000 

90 ,000 I 227 I 10 I 27'9½" I 7'8" I 13, 400 
14,000 7 4 32' 8' 23,000 
12,469 1 (Operati lng witb one1-man single -truck dou lble-end cars) 
3,500 4 2 30' 8' 22,000 

Double 

Double 
Double 

Double 
Single 

Double 

10,000 

15 ,000 

(This car I makes but !three or four sh !ort trips a [day) 

29,700 

280,000 

12 

39 

418 

18 

2 (1 new & 
1 remod.) 

3 

31' 

27'9½" 

22'10" 
(new) 

8' 

7'6" 

7'6" 

18, 000 

13,500 

10,000 

Single 

Double 

Single 

32 

32 
24 

31 
24 

24 

36 

32 

30 

West. 12a, 
92a,323a 

G.E. 54, 1,000 
West. 323a 
G.E. 258a 

West. 
"Wee" 505 
G.E. 258C 
G.E. 216 

West. 323a 

G.E. 200 

G.E. 258a 

G.E. 258a 

Puget Sound International Ry. & Pwr. Co. at Everett. 

1•Yakima Valley Transp. Co. at North Yakima .. . 
16Wasbington Wtr. Pwr. Co. at Spokane ..... . 

12,500 
30,000 

20,000 

5 
21 

20 
191 

11 (4 new 
& 7remod.) 

8 

26'6" 
22'10" 
(new) 
39'10" 
44'10" 

8'6" 
7'6" 

8'2" 
8'8" 

17,500 
10 ,000 

32, 000 

Double 
Single 

Double 
Single 

26 and 38 
30 

38 

West. 505X 
G.E. 258a 

G.E. 80a 
G.E. 80 

Tacoma Ry. & Pwr. Co .... 
W1sc0Ns1N 

Wisconsin Trac., Lt. , Ht. & Pwr. Co. at Appleton . 
Janesville Trac . Co ........ . 
La Crosse & Onalaska St. Ry . . . . . . . . . . . . . . . .. .. 
17\Yisc. Valley Elec. Co. at Wausau and Merrill .. S.T. 

CANADA 
Calgary 1\1 unic. Ry . 

Letbbridge l\lunic . Ry 

Brandon Munic Ry . 

I 8Port Arthur Munic. Ry . 
Rherbrooke Ry. & Pwr. Co 

19Three Rivers Trac. Co 

D.T. 

S.T. 
D.T. 

130 , cco 
88,000 

16 ,000 
15,000 
36,500 
28 ,000 

60,000 

11,000 

16 ,000 

15.000 
21,000 

100 

19 
8 
1 

12 

85 

10 

20 

26 
20 

12 

44 (36 reg-
ular) 

5 

3 
4 
1 

12 

42 

3 
7 

12 

31' 

26'7" 
30'1" 
·26 1 

33' 
43 ' 

7'8" 

7'7" 
8'4" 
8'2" 
7'6" 
8' 

22, 000 

24, 000 
25, 000 
12 ,000 
24,000 
48,500 

Vouble 

Double 
Double 
Double 
Double 

42 

29 

24 
30 
20 
28 
48 

32' , 41 '6" I 8' and8'6" 122,000, 38,000 I Single : 28, 40 and 48 
and 46'6" and 40,000 

32' 8'6" 20, 000 Both 31-40 
41 ' 40,000 
34 ' 7' 27, 000 Double 34 

29'-32' 7'-8'6" 14,000-20,000 4 single & 
3 double 

23'6" (3) 8' (3) 12,000 (3) 11 single & 

38 
22- 32 

32 

G.E. 58 

West. 12a 
G.E. 200 
G.E. 80 

G.E. 81a 
West.101B2 

West. 101B, 
G.E. 80 

West. 101B2 

West. 101B2 
G.E. 80 

West. 101B2 
West.101B2 

22,000 

33' 8'4" I 20,000 I Single 

___ 3_3'_2" (9) 8'6" (9) 27,800 (9) 1 double 
West. 506a (3) 

West.101B2 (9) 

' \Vi thout electrical equipment or trucks . 
"Owns two one-man cars, one m ade from two-man car, the 

o ther of Stone & Webster type. Has n ever operated with 
o n e m a n. P e t ition now b efore Public Service Commiss ion 
fo r permission to operate nine teen one-man cars on fifteen 
rou tes in s e venteen cities and towns. 

1°Cars w e r e to be in operation about S e pt. 15. 
11Has s u ccessfully operated with one man during summer 

seasons four d ouble- truck, fift y -six-passenger cars with air 
brakes and hand-operated door mechanism. 

'-"Has opera t e d one-man cars since 18 8 7, using at first the 
ordinary 16- f t. car. 

13R ecent fire dest royed most of one-man car equipment. 

New Birney cars on order. Data for both old and new cars 
are given. 

14Six cars were built in company's shops with body de­
sign of Birney type and using old trucks a nd equipment. 
Rush hour service consists of trippers, double or triple 
heading regular service. 

15Three lines ove rlap on main street making headway 
there 10 min. 

1 6Rush-hour h eadways are as follows; 6 min. on l ine using 
12 min. regularly. All others same. With two-man cars 
headways were 5 min. on line using 12 min., 10 min. on line 
using 15 min. while 10 min. line rem a ins the same. 

170n suburban line two men are u sed from 6 to 8.30 a. m . 
a nd from 2 to 8 p. m . 

14:6i 

13:74 

13:74 

16:81 

1:5 

13: 74 

13: 74 

16:64 
13: 74 

17:69 
15:71 

17:67 

14:67 
14:67 
15:67 
14:67 
15:69 

15:69, 17:67 
and 17:69 

15:69 

15: 69 
17:69 
16:66 
15:69 

Hand 

Air 
Hand 

Air 
Hand 

Hand 

Hand 

Air 

Air 

fu~ 
A~ 

H~ 
H~ 

A~ 

N~ 
fu~ 
Hand 
H~ 

Hand 

Hand 

Hand 

Hand 
Hand 

Air (3) 
Hand (9) 

1\o 

Yes 
Yes 

Yes 
No 

No 

Yes 

Yes 

Yes 

No 
Yes 

Yes (4) 
Yes 

Yes 

No 
No 

Yes 

Yes (41 '6" 
& 46'6") 

Yes 
(D.T. ) 
. No 

Yes 
No 

Yes 

No 

Yes 
No 

Yes 
No 

No 

No 

Yes 

Yes 

No 
Yes 

No 
No 

Yes 

Yes 
No 

-N~-

No 

Yes 

Yes 

No 
No 

Yes (3) 

No 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

No 
No 

Yes 

Yes 
Yes 
No 
No 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

1' 0ne-man cars used on belt line only. 

10 15 

8 .5 

10 15 
8 .5 15 and 20 

10 10 
7 .5 

12 15 

12 

11.2 rrax. I 10 
& 9.2 min. 

8 6.6 

8 20 
9 7 

9 30 
9 i.5, 10, 12, 

15, 20 & 30 
8.8 & 7.9 12 

6 
7.74 W 
20 

1:3§ (Int.) 13 
11 (City) 

S-10 5. 10, 15, 
20, 30 

12 12 

8 .5 I 10 (A ver.) 
12 . 5 20-30- 40 

9 10 

9 5 

19Durin g rush hour two cars are operated on schedule of 
regular car. 

Companies under Stone & Webster m anag e ment have 
under order a total of 246 safety cars of Birney type . These 
are to be 27 ft. 9½ in. long over all and 7 ft. 8 in. wide over 
sheathing. Cars to weigh without load 13 ,000 lb. (single­
e nd) and 13,500 lb. (double-end) and to seat thirty-two and 
thirty-five passengers respectively. Controllers and brake s 
to have automatic features and door and step control to be 
a ir-operat ed. Fare boxes will be used. Motors to be G. E. 
2ssc and West. 506AN2, 3060N2 and 306AN2. Gear rati o 
13: 74. 
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I AMERICAN ASSOCIATION NEWS 

Speakers for Oct. 9 Conference 
Program Is Now Practically Complete-Speakers of 

Prominence Have Been Secured to L ead D is­
cussions on Topics Vital to the I ndust ry 

Supplementing the preliminary a nnouncement appearing 
in the issue of this paper for Sept. 8 regarding t he pr ogram 
for t he New York conference, to be held on Tuesday, Oct. 9, 
Secretary E. B. Bur ritt has a nnounced a nearly complete list 
of speakers. The t opics and names of th ose who have ac­
cept ed invitations to d iscuss them are as fo llows : 

1. "General Survey of Present E lectric Railway Prob-
lems," L. S. Storrs, president the Connecticu t Compa ny, 

.New Haven, Conn. 

. 2. " I s the 'War Bonus' Pract icable as a Means of Wage 
·Adjustment in the E lectric Railway Industry?" E. G. Con-
1 i;tette, president Int ernational Railway Company, Buffalo, 

1

N. Y. 
i"; 3. "Fema_le Substitutes for Male E mployees," F. W . 
!~rooks, president an d general manager Detroit United Ra:il-
1-Way, Detroi t , Mich . 
! ·! 4. "Pending Applications for Fare Increases in New Yor k 
'. $ t ate ," J . K. Choate, vice-president J. G. Wh it e Management 
,Association, New Yor k, N. Y . 
. ·! 5. "Topical Discussion on Var ious Methods of Increased 
, !fares." (a ) "Charge for Transfer s," Frank H edley, vice­
! pi·esident and genera l manager Interboroug h Rapid Transit 
; Company, New York , N. Y., leader ; (b) "Incr eases in Flat 
; Rat es fo r P r esent Zones," leader to- be announced· (c) 
'.'. ~Shor t ening P r esent Sing le Fare Zones," Edwin Gruhl,' stat­
' istician Milwaukee E lect r ic Railway & Light Company, New 
York , N. Y., leader . 

This conference, which is t o be of a n infor mal character 
· will t ake the place of the usua l annua l convention of th~ 
. associa tion. It will be held t he day after the meeting of 
th e execut ive committee. P resident Storrs extends a cordial 
invitation to all oper at ing r a ilway men and manufacturers 
who can be spared from other duties t o attend the confer­
ence, for the t opics t o be discussed relate to matter s vital to 
the w elfare of the indust ry. The conference will be held in 
the building of the United E ngineering Societies, 29 West 

!Thirty-ninth Street, New York City, opening promptly at 
.9.30 a. m. 

I 
Atlantic City Company Praised 

Despite Unprecedented Rush at Seaside Resort, 
Atlantic City & Shore Railroad Makes 

Notable Record 
Th e Atla ntic City & Shore Ra ilroad, Atla ntic City, N. J., 

of which A. J. P urinton is general superintendent was the 
subject of the leading editorial in th e Atla~tic City 
Gr:,zette-Rev·iew of Sept. 13. Under the capt ion "Breaking a 
Time-Honored Precedent" the paper said : 

"With a fu ll realization that it is violating all fo rmer 
ethics of local newspaperdom a nd r unning directly at cr oss 
purposes to popular sentiment hithert o prevailing in re­
gard to local trolley service, t he Gazette-Review dares t o 
congratulate the management of t he Atlantic City & Shore 
Railroad for its handling of t h e enor mous t raffic demands 
made upon its r esources during the summer season. W e'll 
concede at the beginning t ha t t h e service r endered was far 
from perfection, but it must be remembered that the crowds 
her e a t t imes reached proportions a pproximating t he 400,000 
mar k, and t hree lines of trolleys instead of one would have 
been necessary for a strictly first-class service. 

"The Atlantic City & Shore Railroad utilized the r e­
sources a t its command to the best possible advantage and 
left but little opport unity for fault finding to its fa ir ­
minded patrons. One of the features of t h e service that 
stood out prominently during the unprecedented rush of 
visitors was the unfailing courtesy of trolley crews. The 
consideration shown by conductors and mot ormen t o age-

enfee bled patrons, the care t hat they exercised in the 
handling of unaccompa nied children and their polite attitude 
toward a ll patrons evoked widespread comments of ap­
prova l on all sides , particularly among visit ors, many of 
whom fo und the demeanor of the local railway employees 
in g lar ing contra st to t he abrupt treatment accorded them 
by men engaged in th e transportation business of t heir home 
communities. 

"There was a lso a notable lack of accidents dur ing t he 
entire sea son, showing t hat the employees on all lin<:s 
l'Unning t hr ough t he resort and across to the mainla nd were 
as careful of t he safety of their passengers as t hey were 
cour teous in their treatment of t hem." 

Status of Electric Railway Labor 
A Volume of More than I 100 P ag es of Statistics in 

Regard to E lectric Railway Employees Has 
Just Been Issued by the U. S. De­

partment of Labor 
The Bureau of Labor Statistics of th e United St a t es De­

partment of Labor has just issued bullet in 204 containing 
1131 pages of statistics in regard t o wages, hours of labor 
and working conditions in electric railway oper ation in this 
countr y. The data were gathered in t he latter h alf of 1914 
and the early part of 1915. A more extended r eview of this 
repor t will probably be publish ed in an early issue of this 
paper. A few facts are g iven now, however. 

The fi r st chapter of the ·report is devoted to the wages of 
trainmen , the data being g iven by companies. The t otal 
shows that in 1914 10 per cent of the motormen on the sur­
fac e lines earned less t han 24 cents per hour, 24 per cent 
less than 26 cents, 43 per cent less than 28 cents , 61 per cent 
less tha n 30 cents, 85 per cent less than 32 cents, a nd 98 per 
cent less than 34 cents. The wages of conductors a re not 
quite so h igh . Of the regular conductors, 13 per cent earned 
less than 24 cents per hour, 33 per cent less than 26 cents, 51 
per cent less than 28 cents, 67 per cent less than 30 cents, 88 
per cent less than 32 cent s , and 99 per cent less than 34 
cents. Figures are also given for ext ras, the practice fol­
lowed in regard to reckoning of t ime, time allo,wances, guar­
an teed wage t o extra men, overtime, snow service, etc. 

The second ch apter rela t es t o th e time of r uns. These are 
divided into t hree classes, namely, Monda y to Friday runs, 
Saturday r uns, a nd Sunday r uns. A tabulation of 30,438 
Monday to Friday regular runs on surface lines shows 3 per 
cent were r uns of less than eight hours on duty, 5 per cent 
between eight and eight and one-half hours , 11 per cent be­
tween eight a nd one-half and nine hours, 19 per cent be­
tween nine and nine a nd one-half hours , 23 per cent between 
nine a nd one-ha lf and t en hours, 22 per cent between ten and 
ten and one-half hours, 9 per cent between ten and one-half 
a nd eleven h ours, 4 per cent between eleven and eleven and 
one-h alf hours, 2 per cent between eleven a nd one-half and 
twelve hours, and 2 per cent of twelve hours or over. These 
figures relate to the time on duty. The statistics for the 
hours within which these 30,438 reg ular runs are completed 
show that the outs ide t ime of 1 per cent was less than eight 
and one-half hours, 3 per cent between eight and one-half 
a nd nine hours, 6 per cent between nine and nine and one­
half hours, 7 per cent between nine a nd one-half and ten 
hours, 7 per cent between t en and t en and one-half hours, 5 
per cent between ten a nd one-half a nd eleven hours, 6 per 
cent between eleven a nd eleven and one-half hours, 8 per 
cent between eleven and one-half and twelve hours, 10 per 
cent between twelve a nd twelve and one-half hours, 10 per 
cent between twelve a nd one-half a nd thirteen hours, 10 per 
cent between t hirteen a nd t hir t een and one-half hours, 11 
per cent between t hirt een and one-half a nd fourteen hours, 
5 per cent between fourteen a nd fourteen and one-half hours, 
3 per cent between fourteen and one-half and fifteen hours, 
a nd 7 per cent over fifteen hours. 

Besides other statist ics of trainmen and other electric rail­
way employees, the r eport contains a history and copy of the 
constitution of the American Electric Railway Association 
and of t he Amalgamated Association, as well as a chapter on 
agreements between employers and employees. A charge of 
75 cents is made by the Department of Labor for copies of 
th is report. 
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News of Electric Railways 
Financial and Corporate 

Traffic and Transportation 

Per sonal M ention Construction News 

Puget Sound Arbit ration Begun 
Men Engaged in Putting in Their Case-Much Tech­

nical Testimony-Cost of Livin g Dat a Presented 
Men Cross-Examined 

Arbitration of the questions at issue between the em­
p loyees of t he Puget Sound Traction, Light & Power Com­
pany, Seattle, Wash ., a nd the company began Sept . 10, be­
fore a board consisting of Dr. Henry Suzzalo, chairman, 
C. J . Franklin , represent ing the company, and James A. 
Duncan, r epresenting t he men. The questions involved are 
those of hours a nd wages and they affect both th e Seattle 
a nd Tacoma lines . Attorneys A. J. Falknor a nd F . D. Oak­
ley r epresented t he company and C. A. Reynolds t he men. 
Dr. Carlt on Parker is secret ary of the board. 

P LEA FOR AMERICAN STANDARD OF LIVI NG 

The employees set up a general theory of the case to the 
effect tha t t he company is obliged to pay a wage a nd estab­
lish hours that will maintain an American standard of liv­
ing accor ding to present acceptance of what con stitutes 
such standard. The company contends, or w ill contend, 
when it s side is reached th at the wage paid is such as will 
enable t h e men to live as well as any other men engaged in 
similar work requi r ing as high a degree of skill . The com­
pany m akes sch edules as near ly as possible on a basic ten­
hour day. The woi-king hou rs for swing r uns are almost 
invariably ten hours a nd t he elapsed time is made as short 
as is consist ent, the companies contend, with efficient and 
satisfactory service. Th e men ask for a basic eight-hour 
day and th e el imina t ion of t he swing run practice. 

For the fir st two days a ll of the testimon y was concerned 
with the cost of living, t he purpose of the men being to 
establish as a fact t hat t he wages paid will not permit t he 
employees t o live as they should. Witnesses were intro­
duced t o produce expert testimony on t h is subject by the 
submission of b udgets on food, clothing and other n~ces­
saries of life. Th e variou s experts agreed that an Ameri­
can sta ndard of living can be maintained on an average 
monthly budget for a family of five for a sum ranging from 
$126 to $133 a mon th gained from an eight-hour work day. 
The arbitration board w ill be asked by the men to make an 
a war d t o that effect. 

W HAT THE CROSS-EXAMINATION DISCLOSED 

Cross-examination of the witnesses introduced by Mr. 
Reynolds from among the men to testify to their condition,-, 
of work and earnings brough t out that the present hou rs of 
work average ten a day; that the earnings of Tegular and 
swing and relief run men range from $90 to $119 a month; 
that under t he system of seniority they choose their own 
runs; that t hey do not wish to have the seniority system 
disturbed; that almost universally they remain in the serv­
ice because t hey like the work, and that their earnings are 
better than in any other class of employment in which they 
had pTeviously been engaged. Their complaint is not in 
reality against the employing company, but against harder 
living conditions . The evidence introduced was based on 
earnings under a wage scale approximately 14 per cent 
lower th an that which has been in effec t s ince J uly 1, or 
for a period dating back to two weeks preceding the strike. 

The board heard considerable testimony on r uns and 
schedules on the second day. This had to do in large part 
with the intricate a nd technical side of operation , a nd in 
or der t o get a better understanding of the methods and oper­
ating conditions practically a ll of Sept. 13 was spent by t he 
arbitrat ors in t he carh ouses and t he shops. 

The p resentation of t he testimony of the employees will 
probably not be concluded for several days. 

Amalgamated Convention Ends 
Mr. Mahon Re-elected President-One-Man Car 

Question for Locals to Decide- Resolution 
on Seniority Adopted 

William D. Mahon, Detroit, Mich., was re-elected inter­
national president of the Amalgamated Association of 
Street & ElectTic Railway Employees of America at the 
closing session of the fifteenth biennial convention of the so­
ciety held in Providence, R. I. Chicago was selected as the 
place for the convention of 1919. 

OFFICERS ELECTED 

The convention in Providence lasted nine days and wa~­
concluded_ during the week ended Sept. 15. It was pro ­
nounced one of the most successful ever held. A feature of 
the final meeting was the presentation of a chest of silver to 
Mr. Mahon from the delegates at the convention. The offi ­
cers elected are as follows: International president, William: 
D. Mahon, Detroit; vice-presidents, William B. Fitzgerald , 
Troy, N. Y., William S. McClenathan, Chicago, Ill., J. P. 
O'Brien, Springfield, Mass., Benjamin Bowbeer, Oakland, 
Cal., Joseph Gibbons, Toronto, Ont., Fred A. Hoover, Van­
couver, B. C., George A. Dean, Stockton, Cal., Frank O'Shea,. 
Buffalo, N. Y., P. J. McGrath, Pittsburgh, Pa., and Thomas 
F. Shine, Boston, Mass.; treasurer, Rezin Orr, Fort Wayne ; 
members of general executive board, R. L. Reeves, Pitts­
burgh, Pa., E. D. W. McMorrow, Chicago, Ill., Magnus Sin-. 
clair, Toronto, Ont., P. J. Shea, Scranton, Pa., C. J . Colgan, , 
Chicago, Ill., John H. Reardon, Worcester, Mass., Allen H .. . 
Burt, Salt Lake City, Utah, William F. Welch, Wheeling, .. . 
W. Va., and J. B. Lawson, Shreveport, La. 

It was voted to remit all dues to members in the service of' 
theil- country. These men, however, will not be entitled t o 
benefits duTing their service. By a vote of more than two to 
one the clause on compulsory arbitration was kept in the 
constitution although delegates from East St. Louis made 
an attempt to have it removed. President Mahon and the . 
leaders of the Chicago delegation favored retaining ,;he. 
clause. 

SOME OF THE QUESTIONS SETTLED 

The convention decided that the one-man car que.,tfon· 
s hould be a matter for decision by local boards. 

Heaters in the vestibules of cars were indorsed· by the 
convention. This measure was directed: especially at the 
Boston Elevated Railway, but a clause was added making 
the request apply to all electric railways. 
. A resolution was passed by t}:ie convention pledging finan­

cial support to the men of the United Railroads, San Fran­
cisco, Cal., who are now on strike. 

A resolution was adopted relating to the seniority of 
members who lose their positions temporarily. It was as 
follows: 

"Whereas, In the past a motorman and conductor of ex­
perience having had the misfoi·tune to lose their . positions 
o~ roads where employed are compelled to seek employment 
with other roads, and as our rate of. wages is of the grad­
uated scale, these men are compelled to start in the new 
positions at the lowest rate of wage of the graduated scale . 
then in force on that road; 

"Resolved, That we insist that all future contracts ancl 
agreements entered into between local divisions of this as­
sociation and their employing companies shall include a· 
clause stating that a man who can show three years of serv­
ice on one line which has been performed during four years , 
preceding time of applying for position shall have his rate 
of pay start accord ing to his years of service with former • 
eP1ploying company." 
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Line t o Camp Dodge Completed 
D es Moines Inter Urban Railway Adds More Than 

Ten Miles of Line to Serve Cantonment 
Near That City 

The Inter Urban Railwa y, Des Moines, Iowa , on notice of 
only sixty days must provide passenger and freight facilities 
to a cit y of between 45,000 and 50,000 people a t Camp Dodge, 
t he cantonment for t he thir t eenth division of the United 
S t a tes conscript army. T r oops from Iowa, Illinois , Minne­
sota and North Dakota will be t rained t her e. Camp Dodge 
will make a city as large as the thir d largest city in Iowa. 

On J une 27 Camp Dodge was formally chosen a canton­
ment location. It is 11 miles from Des Moines, the capita l 
a nd principa l city of Iowa. Sixty days ago the Inter Urban 
Railway operated twenty-eight single-car trains on its 
Perry division, carried 2000 passengers a day and employed 
t hirty trainmen. Since t hat t ime 8 miles of t rack have 
been complet ed within the camp proper and 2½ miles have 
been built on the main line. Ninety-seven t rainmen a re 
now on t he payrolls. The company is now operati~ fifty­
eight passenger trains of from one to twelve cars each 
per day and is carrying 10,000 passengers daily. 

Since the construction of t he camp was start ed the com­
pany, in addit ion to its t r ack construction work and pas­
s enger traffic, has carried over its single track 5000 cars 
()f freight in and out of the camp. Each day between 2000 
a nd 4000 workmen have been carried to and from the camp 
:and only twice has t his part of the work been delayed. On 
,one of these occasions a dense fog made fast running im­
possible. 

The Inter Urban is t he only railroad with direct connec­
t ions to the camp. Three depots have been buil t at the 
camp. They are equipped with tur nsti les so that t hree 
t en-car trains can be loaded a t one time. At the t ermina ls 
within the city of Des Moines faci lities have been provided 
to permit of loading two ten-car trains at t he same time. 
All fares will be collected at the turnstiles so as to relieve 
the conductors. The company has placed order s for addi­
t ional equipment, including five locomotives. 

So well has the company done its work that t he Greater 
Des Moines Committ ee, the principa l commercial organ­
ization of the city, has wr itten a n indorsement of the 
ha ndling of the work by the compa ny. 

M. J. Gor mley of the American Railway Association, who 
has cha rge of t he transpor tation end of six army canton­
ments, was in Des Moines recently a nd after going over the 
Camp Dodge sit uation carefully , he advised the camp quar­
termaster a nd the local commercia l associa tion that the 
service furnished to Camp Dodge was the best of any of 
t he s ix camps over which he has supervision. One day while 
Mr. Gor mley was in Des Moines t he company operated 
eighty-nine trains over its road to Camp Dodge. 

State Control of Subway Opposed 
It is report ed in Cleveland, Ohio, that Newton D. Baker, 

Secretary of War, will oppose the pr oposed subway com­
mission advocat ed by Mayor Harry L. Davis of tha t city. 
Mr. Baker's principal objection, it seem s, is t hat it may 
take the control of the elect r ic rail ways from the city and 
place it with a board appointed under a State law. Friends 
of Secretary Baker believe he will exert himself to keep t he 
control of the railway in the hands of city officials, because 
of his advocacy of home rule. He m ay make an addr ess 
on the subject during the campaign. The people will have 
an opportunit y t o express themselves on t he matter at the 
fa ll election. 

A committee of the Hayden A venue Improvement Associa­
t ion, East Cleveland, r ecently consulted with J. J. Stanley, 
pres ident of the Cleveland Railway, on the possibility of a 
satisfactory settlement of t he franchise trouble in that 
place. It is said that Mr. Stanley intimated t hat a 7-cent 
fare might be demanded for the Hayden A venue line. At 
present a large part of the territor y in t he Hayden A venue 
d ist r ict has nothing but a shuttle service ever y t welve or 
tifteen minutes. This is entirely inadequate to the needs. 

The extensions to the Madison Avenue a nd t he E ast 156th 
Street lines were put into operation on Sept . 16. 

Municipal Line to Be Extended 
Council of Seattle Has Passed Bill for Purchase of 

Existing Suburban Property ·or the Construction 
of an Extension Paralleling It 

The City Council •of Seattle, Wash., at a recent meeting, 
passed a bill intr oduced by Councilman Oliver T. Erickson, 
authorizing t he issuance of street railway utility bonds to 
provide fo r the pu rcha se of the Loyal Railway, Ballard, 
owned by Harr y Whitney T reat in Ballar d, or the construc­
t ion of an ext ension to the present municipal railway 
paralleling the Ballard line. The ordinance calls for the 
const ruction and furnishing of approximately 2 miles of 
railway, t o be paid for by the earnings of the municipal 
ra ilway. The city engineering depa rtment has estimated 
the cost of ext ending Division A from its present terminus 
a t Thir teenth Avenue West to Lear y Avenue and Market 
Street a t $28,542. For this extension the Council has au­
t horized a loan of $25,000 from the light fund. 

The cost of an ext ension from Mar ket Street and Leary 
Avenue to t he nor th city limits, along the streets occupied 
by the Loyal Heights line, will be about $100,000, accord­
ing to estima tes of A. L. Valentine, superintendent of pub­
lic utilities of the city. This estimate was made about two 
years ago. Since then there has been ·an advance of from 
25 t o 50 per cent in the cost of t he materials that would 
enter into construction of the proposed line. 

It is expect ed that H . W . T r eat, owner of the Loyal 
Heights line, will offer tha t property t o the city, as the 
bill authorizing the purchase of the line or the construction 
of an ext ension paralleling it was intr oduced, considered by 
two committees, and passed by the Council without a re­
quest from the engineering or utility depar tments for an 
est imate of the cost of the proposed extension. Mr. Treat 
offered the line t o the city of Seattle about three years ago 
for $90,000, but the Council t ook no action in the matter. 

St. Louis Civic League on Franchises 
A meeting of the public utili t ies committee of the Board 

of Aldermen of St. Louis , Mo., was held on Sept. 13 to hear 
att orneys from t he St . Louis Civic League, which is opposed 
to the two ordinances now under consider ation looking 
toward a settlement of th e differences between the United 
Ra ilways and the city. Letters from t he ·Civic League at­
tacking both ordinances were read to the committee. In its 
letter attacking the so-called partner ship ordinance, the 
league committee wrot e t hat the ordinance would enact a 
new franchise . In the lett er opposing the non-partnership 
ordina nce, it declared th e ordinance would be a renewal of 
existing franchises. 

At the conclusion of the m eeting on Sept. 13 members 
of the public utilities committee of the Board of Alder­
men a re r eported to have expressed the opinion that the 
sever al public hearings on the United Railways franchise 
ordinances have aided them little, if any, in reaching a 
conclusion. It was said t hat few speakers attempted to 
analyze either of t he two proposed or dinances and that most 
of t he speakers showed prejudice and dealt in generalities. 
Other public hearings m ay be held, but the sense of the 
meeting was that the committee wi ll g lean fact s upon 
which to base a preliminary r epor t to the Board of Alder­
men from attorneys for the Civic League and the United 
Railways and from C. E . Smith, consulting engineer for the 
city. 

On Sept. 16 Charles E. Smith, consulting engineer for 
the city, issued a formal statement t o explain his method 
of arriving at $60,000,000 as the valuation of the United 
Railways. Mr. Smith's valuation is r ecognized in each of 
two pending bills looking to a settlement between the city 
and the corporat ion. The explanation, Mr. Smith announced, 
is a summary of the analysis that he will present orally to 
the public utilities committee. The Civic League, the Cen­
tral Tr ades and Labor Union and other or ganizations have 
contended that the Smith valuation was g uesswork, and they 
hold that a careful appraisal of the properties should be 
inade by experts as the first step in readjusting relations 
between the city a nd the company and in guaranteeing ade­
quate service in the future. 
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Mediation Proposed 1n Chattanooga 
On Sept. 15 John B. Colpays, United States mediator, 

submitted a proposition in wr iting to F. W. Hoover, vice­
president of the Chattanooga Railway & Light Company, 
Chattanooga, Tenn., for the settlement of the strike of the 
trainmen of that company declared on Sept. 7. The text 
of the proposal was not made public, but the plan in general 
terms is understood to provide for recognition of the union, 
the reinstatement of the men who are now out a nd arbitra­
tion of the question of whether or not the thirty or forty 
men against whom the company had a special grievance 
should be reinstated or discharged. 

In a full page advertisement in the issue of the Chatta­
nooga Times of Sept. 1~ the company sa id that one of the 
demands submitte9 by the union was that the company re­
move the Rooke registers which h a d recently been installed. 
A complete audit was made recently by the company of all 
transfers and a close check was kept of the numbers issued 
to conductors. In this manner it was determined how many 
transfers were being held over and substituted for cash 
fares during the following month. It was found that the 
company was losing approximately $250 to $300 a day. 
The management realized that it had been derelict in leav­
ing a way open for the men to be dishonest. It was decided 
not to discharge the men, but to adopt a plan which would 
remove temptation. For this reason it adopted the Rooke 
system. Immediately followin g the installation of the regis­
ter, the officials of the union demanded its removal. This 
demand the company declined. The company said in the 
advertisement that it "leaves it to its patrons to decide 
what they would do under similar circumstances." 

Serious Coal Shortages 
One System Forced to Suspend-Another Within a 

Few Hours of Having to Suspend 
Because of the priority order from W ashington by which 

all coal was to be sent by lake to the Nor thwest many 
industrial and utility plants in Ohio have been running 
very short. A few days ago the Lake Shore Electric Rail­
way, Cleveland, found itself with a supply that would 
last only two or three days. The coal company which was 
supplying the railway did not dare to divert a supply from 
the lake trade to take care of the needs of the railway. 
The Lake Shore then wired the Public Utilities Commission 
of Ohio that it would be forced to suspend operations un­
less coal could be secured at once. The commission in­
structed the coal company to send a sufficient supply to 
keep the power houses running and a little later the Wash­
ington authorities so far revised t he order as to a llow coal 
companies to supply industrial coal where it was needed. 
It will be impossible, however, for consumers to stock coal 
for the w inter months until navigation on the Great Lakes 
closes. 

How THE KENTUCKY COMPANY WAS AFFECTED 

Exhaustion of the supply of coal on Sept. 17 resulted in 
a n enforced suspension of operation of the interurban lines 
of the Kentucky Traction & Terminal Company, Lexing ton, 
Ky. , from 8 o'clock to 11 o'clock a, m . Two hours after 
bulletins were posted giving notice of the suspension of 
service, several cars of coal were obtained from yards and 
from other consumers in Lexing ton better supplied and it 
was possible to resume operations. S. H. Dailey, general 
manager of the company, made the statement, however , 
that unless the company received a sufficient shipment of 
coal within forty-eight hours it would be necessary to sus­
pend service all over the system. The city lines and the 
local lighting plant were not included in the temporary shut­
down. Coal for Lexington consumers has been obtained 
from West Virginia and southeastern Kentucky fields. Part 
of the southeastern Kentucky field has been tied up for six 
weeks by a strike of the mine workers and this has seri­
ously reduced the supplies, besides increasing the demand on 
adjacent field s for coal. Mr. Dailey wired Coal Adminis­
trator Garfield at Washing ton, describing t he state of affairs 
in Lexington a nd asking that some emergency relief be 
extended to the company. 

Increase in Wages in Des Moines 
The Des Moines City Railway and the Inter Ur ba n Rail­

way, Des Moines, Iowa, announced on Sept. 11 an increase 
in wages of 1 cent an hour to a ll trainmen who are work­
ing under a wage contra ct. The increase is retroactive 
to Sept. 1. The increase is. voluntary on the part of t he 
companies as the p resent agreement with men does not 
expire until March 1, 1918. In announcing the increase 
Emil G. Schmidt, pres ident , s tated that it was in apprecia­
tion of the efficient service rendered and to take care of the 
greatly increased cost of living. On the Inter Urban Rail­
way passenger mot ormen a nd conductors will now receive 
J7 cents a n hour. F reig ht motormen and conductors will 
receive 35½ cents. Brakemen will get 29½ cents. First 
year men on the city division will receive 28 cents an hour, 
second-year men will get 29 cents and third-year and older 
men will get ~3 cents. It is estimated that the increase 
will cost the Inter Urban Railway an additional $1,000 a 
month, and the city railway nearly $2,000 a month. 

Dallas Negotiations lVIay Fail 
It now seems likely that C. W. Hobson and J. F. Strick­

land, to whom the city of Dallas, Tex., granted franchises 
for electric railway and lighting privileges, will be unable 
to comp ly with the terms of such franchises a nd will forieit 
them when the present extension expires on Sept. 27. The 
fra nchises granted to Messrs. Hobson and Strickland pro­
vided for a service at cost with a sliding scale and fixed 
r eturns on an agreed valuation of $8,500,000 for the con­
solidated electric rai lway properties. They a lso called for 
expenditures of $4,000,000 on interurban and city railway 
extensions, and for $2,000,000 on lighting work. 

Messrs. Strickland and Hobson have spent thousands of 
collars in obtaining these franchises, and the city of Dallas 
has been to much expense in employing experts to make 
valuations of the properties and prepare and pass the fran­
chises. Extensions to Sept. 27 h ave already been granted 
and legal opinion is t hat the city of Dallas cannot grant 
additional time. In t hat event Messrs. Strickland a nd Hob­
son must forfeit t heir franchi ses and the transportation 
problem of Dallas will be just where it was when Mayor 
Lindsley took office three years ago. 

T he progress of t he fran chise negotiations at Dallas was 
fo llowed closely by the ELECTRIC RAILWAY JOURNAL. Under 
the franchises as adopted it was proposed to organize two 
companies with Dallas ca pital, one by Mr. Hobson to take 
over t he city railways and the other by Mr. Strickland to 
take over the electr ic light plant. 

Public Service Increases Wages 
The Public Service Railway, Newark , N. J., has announced 

an increase in the wages of its motormen and conductors to 
take effect on Oct. 1. Thomas N. McCarter, president, has 
issued t he following· statement: 

"The Public Ser vice Railwa y has decided to increase the 
wages of its motormen and conductors because of the in­
creased cost of living due to war conditions. That house­
hold expenses are greater now than they were one year ago 
is patent to everybody. Nor are the increases in cost con­
fined to household commodities. This company knows from 
its own exper ience how materials of a ll kinds have r isen in 
price since the war started. 

"Nevertheless it has been the company's policy from it s 
organization to trea t its employees as liberally as conditions 
would permit, and the company might be sa id to be stra ining 
a point in giving an increase at this time, but it feels that as 
the cost of living is so abnormal it wants to help its men 
bea r the bur den. Incidentally the action of the company 
will be a sur prise to the employees, who had made no de­
mands and had no idea that a raise was contempla ted." 

The new scale of wages starts at 28 cent s an hour in­
stead of 25 cents a nd increases the max imum rate of pay 
from 32 cents to 34 cents , with like increases for the inter­
mediate st eps. Overtime work will be paid for at the rate of 
40 cents an hour. The increases will add about $300,000 a 
year t o t he compa ny's payroll. The last previous raise in 
wages was made by the company in Jul y, 1916. 
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Cincinnati Interurban P lans Presented 
At a meeting of the Rapid T ransit Commission of Cin­

cinnati, Ohio, on Sept. 7, F r ank S. Krug, ch ief engineer, pre­
sented two separ ate pia ns for interurban and loop subway 
stations in the heart e,f the city. One of t hem provides for 
a n interurban subway st ation under Government Square, 
with a subway sta t ion for the loop on Walnut Street, a nd 
subway down Main Str eet to connect with the original line 
a t Pearl St reet. 

The other plan was ma de with a view to the con struction 
of a combined interur ban and loop sta t ion under Fountain 
Square a nd Government Squa r e fo r t he entire distance be. 
tween Vine a nd Main Streets. This would necessitate e1 

change in the origina l p lans by the construction of a sub­
way on Vin e Street betwen Cana l a nd F ifth Street s, instead 
of on ·walnut Street. No action wa s t aken on either plan , 
as the comparative costs have not yet been wor ked out. 

P ia n s a nd estimates of costs have been m ade for divert­
ing t he loop line from t he canal bed from Mohawk Place tu 
Brigh ton, as it is believed t he orig inal line runs too close 
t o the hillside, and t he expense of support ing the earth 
would be t oo g r eat. 

E n gineer Krug reported tha t r ight-of-way plats from 
Can a l and P lum St reet s to T hird a nd Whittaker Streets 
ha ve been completed an d r ecor ds of deeds for a ll property 
between Cana l and P lum Street s and South Road in Nor­
wood have been obtained. This includes the en t ire east 
side of the loop. 

A revised line along t he hillside above Columbia Avenue 
has been completed. It is now so locat ed tha t t he concr ete 
t r estle will be as close to the hillside as practicable. 

Strike-Ridden San Francisco 
Strike of 30,000 Metal Workers Adds to the Problems 

of the United Railroads in Restoring Service 
The p lans of th e United Railroa ds, Sa n Francisco, Cal. , 

for r estor ing fu ll night service on its lines on Sept . 17 
were can celed owing to acts of violence t hat day, said t o 
have been th e worst t he company has experienced sin ce the 
strike began. The situation for t he railway was m a de 
worse by t he strik e of th e workers in t he metal trades. In 
this prot est by organized labor are included twenty-five 
u nions n umbering 25,000 t o 30,000 workers. Their goin g 
0ut a ffect ed th e Un ited Rail roads in that the men who left 
t he U n ion Iron Works proceeded to make a demonstration 
against the railway by stoning cars a nd attacking the m en 
who were operating t hem. About a dozen motormen and 
conductors were treated in hospitals, but others slightly 
injured refused m edical attention. Considerable dam age 
was don e to the property of the company. The police suc­
ceeded in quelling the disorder before it reach ed the stage 
of serious rioting. Many arrests were made. Fifty police 
machines patrolled the United Railroad tracks on t h e night 
of Sept. 17 until the last car reached t he carhouse. On 
Sept. 18 about ninety mach ines each carrying two policemen 
performed similar service until 8.30 p. m. With t he police 
thu s on the a lert few distu rbances occurred. 

At 11 a. m. on Sept. 17 a ll cars south of Market were 
withdrawn, except those of the Mission, Valencia and Third 
and Kearney lines. On some lines north of Market Street 
cars had to be turned back before they reached t he end of 
the run, owing to disturbances. The so-called Mun icipal 
Special, operated by the city to the Pot rero dist r ict, has 
been discontinued for the period of the ironworkers' strike. 
but the new municipa l service on the Ocean Shor e Railroad 
to Da ly City was started on Sept. 18. This line w ill reach 
distr ict s heretofore without adequate service. 

The Board of Supervisors passed to print on Sept. 17 an 
ordina nce which if finally adopted will remove practically 
a ll present restraint on jitney bus drivers a nd leave such 
r egula tion as there may be in hands of chief of police. The 
Super visors also m a de an appropriation of $10,000 from the 
funds of the Municipal Railroad to be u sed by the board of 
public works for operating buses in the Bay View, San­
bruno, Visitacion Valley and Park Hill districts. This fund 
was necessary to make up the differ ence between t he prob­
able revenues and the cost of operation, the expectation 

being that these buses will have to be operated at a loss. 
Quiet was restored in San Francisco on Sept . 20. Cars. 

were being r un without interruption, but the police were pa­
tro lling the lines. 

The Rail road Com mission h as notified the Super visors 
t ha t it will comply with their request m ade in t he resolu­
tion calling for an invest igation into th e financia l status of 
the Unit ed Ra ilroads, but t hat its jurisdiction does not em­
power it to "ascertain whether t he refusal of t he company t o 
arbitrate or g r a nt the demands of st r iking employees is jus­
tified on fi nancial grounds"; nor to "ascertain if t he opera­
tion of the system of the United Railroads would justify th e 
city in g iving the same wages and h ours a s are now ma in­
tained on the Municipal Railway if t he cit y should conclude 
to buy out th e interests of t he pr esent st ockholders of the 
United Ra ilr oads." The commission addressed a letter t o 
Mr. Lilientha l, president of the compa ny, asking his assist ­
ance toward hastening t h e investigation. 

New Power Plant for Kansas City 
The K a nsa s Cit y Light & Power Company, Kansas City, 

Mo., supplied now in part with energy from the plant of 
the Kansas City Rai lways, is proceeding with the immediate 
er ection of a central station on twenty-five acr es of land in 
the east bottoms of Kansa s City, Mo., near the Missouri 
River. A contr act has been let to t he Gener a l Electric 
Company fo r two 20,000-kw. t urbines, which are to be 
delivered in May and June, 1918. It is said tha t the com­
pany was able to get this equipment on t he date mention ed 
beca use of the deferr ing of pendin g contract s for turbines 
by Milwa ukee. The Ka nsas City Company is n egotiating 
on contr acts for boilers and for fo un dations. The plans 
pr ovide t ha t the unit of the central p lant on which work has 
begun sha ll be completed by Nov. 1, 1918. Frederick Sar­
gent , of Sa rgent & Lundy, Chicago, engineers for the new 
plant, was in Kansa s City during t he week ended Sept. 15, 
conferri ng with Joseph F. Porter, t he new president of the 
Kansas Ci t y L ight & Power Company, on t he w or k. 

Strike in Edmonton Settled.-The strike of the employee ,; 
of t he Edmonton (Alta.) Radial Railway, opera t ed by the 
city, was settled on Sept. 11. At an informal meeting of the 
Counci l on that date the Aldermen agreed t o reinstate a s 
many m en as possible, giving th em their old standing if 
they retur ned a t once. Many of the men decided to a ccept 
these t erms and 125 men ar e said to have signed up before 
t he close of the day. 

Chestnut Hill Electrification by Ja n. 1.-Officials of the 
Pennsylvania Railroa d have announced that, due to labor 
conditions and lack of necessary materia l, w ork on the 
elect rification of t he Germant own and Chestnut Hill branch 
of the Pennsylvania Railroad will not be completed befo r e 
Jan. 1. It is expected by that time the line will be in full 
operation. Th er e are now sixty-six trains to and from 
Chestnut Hill, a ll of which will be operated by electr icity. 
The wires and the poles are in position over the whole line. 
It is t h e work of eleiminating t he grade crossings tha t is 
preventing th e completion of t he wor k of electrification this 
fall. 

Rochester Men Opposed to Use of Interurban Men W ithin 
the City.- U nion platform employees of the Rochest er lines 
of the New York State Railways have rejected the 2-cent­
an-hour wage increase voluntarily offered to the m en pro­
vided that the union would permit crews on the Rochester, 
Syracuse & E a stern Railway and t he Buffalo, Lockpor t & 
Rochester Railway to operat e into th e city terminals over 
the city lines. Th e crews of the int erurban car s are mem­
bers of the Railway Brotherhood a nd are n ot affiliated with 
th e America n Federat ion of Labor. T he men on the Roches­
t er city lines have a three-year agreement with the New 
York Sta te Railways. Crews are changed now a t the city 
limits. 

Arbitration of Strike in Monroe.-The strike of the em­
ployees of t h e Monroe (La.) Municipal Street Railway will 
be arbitra t ed. The men went out on Aug. 31 and returned 
t o work on Sept. 13. The strike was a pr otest on the part 
of the union against the action of the city government in 
voting to adopt one-man cars for use in Monroe. The men 
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contended that their contract with the city called for a 
motorman and a conductor on each car. Pending arbitration 
of whether the intent of the contract between the city and 
carmen is for two men on each car, service was resumed on 
the one-man plan. Also pending arbitration, the men will 
receive a flat rate of 30 cents an hour, instead of 22 to 27 
cents as heretofore. All strikers are reinstated with seni­
ority rights . 

Provision of Tulsa Franchise To Be Contested.-The Su­
preme Court of Oklahoma will probably be asked to decide 
whether a provision in the franchise granted by the city of 
Tulsa, Okla., to the Tulsa Street Railway to the effect that 
no electric railways could be built on streets included in the 
franchise but not availed of prior to April 5, 1917, can pre­
vent the extension of a line on any of the streets thus 
specified. A test case has been brought in the courts at 
Tulsa and it will be appealed to the higher courts. C. H. 
Bosler, president of the Tul sa Street Railway, believes the 
city's construction of the franchise, to the effect that the ex­
tension of lines cannot be built on these streets , will not 
stand the test of the courts. He w ill probably attempt to 
build extensions on some s t reets in Tulsa thus affected. 

Increase in Wages in San Diego.--William Clayton, vice­
president and managing director of the San Diego (Cal.) 
Electric Railway, has announced increases in the wages of 
the employees of that company and the other so-called 
Spreckels companies in tha t city. Platform men have been 
receiving 27 cents an hour t he first year, 28 cents the sec­
ond year, 29 cents the third year, 30 cents the fourth year 
and 33 cents the fifth year and thereafter. The increase is 
a flat one of 3 cents an hour for each of the periods men­
tioned. The companies affected are the San Diego Electric 
Railway, Point Loma Railroad, San Diego & South Eastern 
Railway, San Diego & Coronado Ferry Company, Coronado 
Beach Company, Coronado Water Company, Mission Cliff 
gardens employees, all power hou se employees, carhou se 
and machine shop employees a nd t rack men. 

Kansas City Viaduct Matter St ill Unsettled.-City offi­
cials of Kansas City, Mo., and Kansas City, Ka n., have 
been trying to devise a means of securing municipal owner­
ship of the inter-city viaduct, which, besides the roadway, 
bears electric railway tracks, and was formerly used for 
electric railway traffic. The Kansas City Railways has re­
fused so far to be a party to the purchase of the viaduct. 
Recently cognizance has been taken by city officials of the 
condition of the Kansas City Railways overhead structure 
through the west bottoms, which is declared to be unsafe. 
It is supposed that the condemnation of the elevated struc­
tures at this time would force the railway to use the inter­
city viaduct. The plans of the company for traffic to the 
west bottoms provide for eliminating t he elevated structure 
eventually, but definite legal arrangement s for thi s course 
have not been made. The elevat ed structure connects with 
the Central A venue Bridge and viaduct now in course of 
construction, and on which the railway is paying $260,000. 
1.'he company also is paying $250,000 for the Twenty-third 
Street viaduct and bridge, a mile to the south over the Kaw 
River. The company owns its bridge over the Kaw a t 
James Street , north of the Central Avenue viaduct, and a 
few hundred fee t south of the inter-city viaduct. The inter­
city viaduct extends between the two cities over the Kaw 
River and through the west bottoms. Its owners are asking 
$2,350,000 for it. The city offi cials have agreed to make an 
offer of $1,500,000, though if the street railway can be 
made to bear a share of the cost the city's offer might be 
increased. 

Program of Association Meeting 
Investment Bankers' Association 

As a month will be devoted to the Liberty Loan campaign 
between Oct. 1 and Nov. 1, the governors of the Investment 
Bankers' Association have considered it advisable t o post­
pone the time for holding their convention until the loan is 
effectually out of the way. This action will permit the m em­
bers of the association to devote their energies to the Lib­
erty Loan drive. The sixth annual convention, in Baltimore, 
will therefore be held around Nov. 12, instead of Oct . 1, as 
was originally planned. 

Financial and Corporate 

Annual Report 
Montreal Tramways 

The statement of income, profit and loss of the Montreal 
(Que.) Tramways for the year ended June 30, 1917, follows: 

Giii~r~~rit:-:~p~1;ses ·.:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : $1:m:m 
Net earnings 

City percentage on earning·s ....... ....... ..... ... . 
Interest on bonds and loans . ........... .... ...... . 
~1;~~~st on d ebenture stock ... .................... . ..... .... .... .......... .......... ... ....... 

Tota l 

Net income 
Dividends · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Surplus for year . ...... .................. .... ...... . 
~ ·ansfer to contingent 1·enewa 1 acco unt ............ . 

ar tax ( estima t ed) ...... .... ......... .. ........ . 

Balance to gen era l s urplus ....... .. ... ... ... . .... . .. . 

$3, 123 727 

$491,431 
858 ,542 
800,000 

98,4 00 

$2, 248,373 

$8 75,353 
337,88 0 

$~37,473 
3G O,OOO 
110.000 

The gross passenger earnings amounted to $7,374,295 in 
the year ended June 30, 1917, as compared to $6,443,309 the 
year before, an increase of $930,986 or 14.45 per cent. The 
operating expenses, however, increased $894,718 or 24.14 
per cent. The operating ratio the last year was 62.40 per 
cent as compared to 57 .53 per cent the year previous. 

The sum of $792,848 was expended for maintenance and 
charged to operating expenses in 1917 as compared to 
$583,894 in 1916. This amount, together with $567,082 
charged to renewal account, made a total expenditure of 
$1,359,930 in 1917 as compared to $897,470 in 1916. During 
the last year there was expended on capital account the 
sum of $1,509,488, the amount in the preceding year having 
been $320,872. From the sale of $3,000,000 of bonds t he 
c?mpany ~as remaining a balance of $1,063,985 for exten­
s10ns and improvements. 

The revenue passengers carried in 1917 totaled 179 974 549 
wi th transfers numbering 63,451,272. The car earnings' pe1'. 

revenue passenger were 4.10 cents and per total passenger 
3.03 cents. 

New Officers for Lehigh Navigation 
Foll?wing the sale of the stock of the Lehigh Navigation 

E lectnc Company to the newly formed Lehigh Power Secur­
ities Corporation, Allentown, Pa., announced some time ago, 
new officers and directors were elected for the LehiO'h 
Navigation Electric Company, The Harwood Electric Co~­
pany and for a number of subsidiary companies. 
. The foll~wing changes took place in the Lehigh Naviga­

t~on E lectnc Company: S. D. Warriner, president, resigned, 
his place being taken by G. E. Claflin. Henry H. Pease, 
secretary and treasurer, was succeeded by C. M. Walter. 
Bayard Henry, John S. Wentz, Henry P. McKean, R. Dale 
Benson, Erskine Hewitt, Richard Y. Cook, C. S. W. Packard, 
George H. Frazier, Rodman Wanamaker and E. W. Clark 
resigned as directors, their places being taken by G. E. 
Claflin, P. B. Sawyer, S. Z. Mitchell , C. M. Walter, J. B. 
Crane, E. K. Hall, E. W. Hill, William Darbee, R. J. Mc­
Clelland and E . P. Summerson. S. D. Warriner and L. A. 
Ri ley remain as members of the new board. 

The following changes took place in The Harwood E lectric 
Company: S. D. Warriner, president, was succeeded by P. 
B. Sawyer; Henry H. Pease, secretary and treasurer, ·was 
succeeded by C. M. Walter; R. H. Wilbur, H. F . Baker, 
William J . Turner, Henry H. Pease, E. M. Reynolds and 
F'r_ank Silliman, Jr., resigned as directors, their places 
hemg taken by P. B. Sawyer, J. B. Crane, G. E. Claflin, 
E. K. Hall, William Darbee a nd C. M. Walter. S. D. War­
riner, L. A. Ril ey, Edwin Ludlow, W. W . Hepburn and John 
S. Wise, Jr., remain as members of the board. 

Corre_sponding changes were also mad e in the subsidiary 
compames. 
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British Columbia Purchase Denied 
At the office of the Chicago, Milwaukee & St. Paul Railway 

in New York denial was made to the ELECTRIC RAILWAY 
JOURNAL of the newspaper reports from the West to the 
effect that the Chicago, Milwaukee & Puget Sound Railroad 
was planning to take over control of the British Columbia 
Elect ric Railway's entire system, extending from Sumas, 
Wash., t o New Westminster, B. C., and also to Chilliwack, 
B. C. F or some time there has been a traffic arrangement 
between the companies. According to the unofficial report 
the dea l was reported to have been made with British hold­
er s of the securities of the British Columbia Electric Rail­
way, the Milwaukee company thus gaining control of a 
system that would give it excellent entrance into Vancouver, 
B. C., bring it as far south as Sumas, Wash., and thence, 
by means of the Bellingham & Northern line, into Belling­
ham. In any such deal the company would gain control 
of one of the most important water-power and electric 
generati ng plants on the Pacific Coast. 

State Board Decides Tax Appeal 
The New Jersey Board of Taxes & Assessment on Sept. 

11 filed a memorandum sustaining the action of the Mercer 
County Tax Board in fixing the assessment of the Trenton 
& Mercer County Traction Corporation for 1916 at $2,069,-
903. The city of Trenton a nd six other municipalities in 
which the company operates had fixed the original assess­
ment at $2,189,440, but the co mpany asked that it be re­
duced to $1,041,972. 

The State board stated that its duty under the law was 
to ascerta in the market value of the property as of May, 
191G, and that in dealing with the class of property con­
cerned it would consider original cost, reproduction cost, 
depreciation, etc., as elements in estimating market value. 
The board said that its chief engineer had appraised the 
physical property at $1,500,851, a nd that a reasonable allow­
a nce for going value, or "that value which attaches to the 
property as the result of the unity of its ownership and use 
and its established system of successful operation," would 
be $569,052, the difference between the value fixed by the 
county board and the physical value. 

Bristol (Tenn.) Traction Company.-B. L. Dulaney, pre:: i­
dent of the company, and associates purchased the property 
of t he Bristol Traction Company on Sept. 15 at the sale 
made to satisfy claims on bonds amounting to $165,000. The 
price paid by the Dulaney syndicate was $70,000. The prop­
erty sold included 15 miles of electric railway, equipment, 
pavilions and franchises. 

Catskill (N. Y.) Traction Company.-George W. 
Holdridge, receiver of the Catskill Traction Company, con­
ferred recently with the Board of Trustees of Catskill with 
respect to the future of the road. He read a letter from 
representatives of the bondholders in which the statement 
was made that they were averse to extending further 
financial aid to the company. The Hudson Republican in 
reviewing the affairs of the company said: " In view of the 
fact that already $30,000 of Catskill money has been sunk 
in the road, Mr. Holdridge ventured the opinion that no 
more funds could be secured there and that after about Oct . 
15 the electric railway at Catskill will be a thing of the 
past. The· sale of the road will take place about that time 
and if junk people purchase it the sum paid for the prop­
e.cty will go toward paying the holders of receivers' certifi­
cates and the cost of the sale." The company operates 5.5 
miles of road and has eleven cars. 

Duluth-Superior Traction Company, Duluth, Minn.-A 
dividend of 1 per cent has been declared on the $3,500,000 
of common stock of the Duluth-Superior Traction Company 
for the quarter ended Sept. 30, payable on Oct. 1 to hold­
ers of record of Sept. 15. This is the first distribution on 
the common stock since July 1, 1915, when a semi-annual 
dividend of 1 per cent was paid. 

Gary & Interurban Railroad, Gary, Ind. - Five bidders 
bought the lines, rolling stock, rea l estate and all other as­
sets of the Gary & Inter urban Railroad at receiver's sale on 
Sept. 18 for $475,000. The Chicago, South Bend & Goshen 

division was bought by Philip E. Poe, Baltimore, Md., for 
$60,000; the Gary City division and Hammond Line was 
bought by Carl M. Owen, New York, for $200,000; the Val­
paraiso division including the line from Gary to Valparaiso 
for $40,000; Gary Connecting Railways was bought by H. J. 
Unger of Philadelphia for $50,000; the East Chicago divi­
sion, including Gary & Indiana Harbor line, was bought by 
Edwin Poe, Baltimore, for $125,000. The Gary & Interurban 
Railroad was incorporated in January, 1913, as a consolida­
tion of the Gary & Interurban Railway, Gary Connecting 
Ra ilways, Valparaiso & Northern Railway and the Goshen, 
South Bend & Chicago Railroad. It owns the entire capital 
stock of the East Chicago Railway and operates the property 
under lease. In all the system comprises 85 miles of line, of 
which forty-one are over private right-of-way. In October, 
1914, the company defaulted on the bond interest then due. 
In October, 1915, Charles E. Davison was appointed receiver. 

Kansas City (Mo.) Railways.-The stockholders of the 
Kansas City Railways met in Kansas City, on Sept. 13, and 
re-elected the board of directors, the board re-electing the 
officers of the company, including Philip J. Kealy, president; 
Clyde Taylor, vice-president, and James E. Gibson, general 
m anager. Mr. Kealy was given further leave of absence. 
He is serving as colonel of the Third Regiment, Missouri Na­
tional Guard. Two of the five directors representing the 
city on the board were re-elected, their nomination having 
been confirmed by the Court of Appeals. These are D. M. 
Pinkerton and Frank C. Niles. The Court of Appeals re­
cently decided that the franchise provision that the Mayor 
"may" send to it the name of a retiring director as one 
of his three nominees was mandatory on him. Mayor Ed­
wards had not included the name of Frank C. Niles among 
the three which he suggested to the Court of Appeals from 
whom the successor of Mr. Niles was to be named by the 
court. Following the court's decision Mayor Edwards sub­
mitted a new list, including the name of Mr. Niles, and the 
nomination was made by the court. Election of the nominee 
by the court is mandatory on the stockholders. 

New York State Railways, Syracuse, N. Y.-The regular 
quarterly dividend of 1 per cent on the common shares of 
the New York State Railways has been passed by the direct­
ors. This rate had been in effect since last December, when 
it was reduced from 1 ¼ per cent. The company paid 4%, 
per cent in 1916; 4 per cent in 1915; 5 per cent in 1914; 6 per 
cent in 1913, 1912 and 1911, and 4½ in 1910. A letter has 
been sent to the stockholders by Horace E. Andrews, presi­
dent of the company, stating that the directors consider it 
wise to defer the dividend at this time on account of higher 
operating charges, the difficulties of obtaining new capital 
and the uncertain economic conditions. The company will 
have earned about 4 per cent on the common for the year 
end ing Dec. 31, 1917, and has already paid 3 per cent on the 
comm on for the current year. 

Oakland, Antioch & Eastern Railway, Oakland, Cal.-­
The California Railroad Commission has authorized the 
Oakland, Antioch & Eastern Railway to renew $435,853 of 
short-term notes, part of which are secured by bonds 
pledged. 

Pottstown & Phoenixville Railway, Pottstown, Pa.-A 
block of the first and refunding mortgage 5 per cent gold 
bonds of the Pottstown & Phoenixville Railway is being 
offered for subscription at 87½ and interest by Fincke, 
Bangert & Company, Philadelphia and Boston. The bonds 
are dated June, 1912, and are due June, 1942, but are sub­
ject to redemption at 100 and interest on any interest date 
on sixty days' notice. The Norristown Trust Company is 
trustee of the issue. The company has all of an issue of 
$500,000 of stock outstanding and has $350,000 of an au­
t horized issue of $1,000,000 of the first and refunding mort­
gage bonds outstanding. The funds from the bonds now 
offered are to reimburse the company for completing the 
line from Sanatoga to Spring City, including the bridge 
over the Schuylkill River. Two hundred thousand dollars of 
the total issue are reserved to pay off bonds of leased lines 
at maturity. 

Public Utilities Company, Evansville, lnd.-The Indiana 
Public Service Commission has received a petition from the 
Public Utilities Company in which the company asked au­
thority to issue $2,000,000 in such amounts as might be 
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11eeded of short-time obligations in lieu of and secured by 
thirty-year bonds formerly authorized by the commission. 
The company's petition said a purchasing company had been 
unable to sell the bonds formerly a uthorized at a fair price. 
The Union Railway, Gas & Electr ic Company, it was set out, 
has bought and paid for $1,284,000 of an issue of $3,951,000 
of bonds authorized by the commission to be sold by the 
Public Utilities Company last March, the proceeds to be 
used in buying other utility companies and extending the 
properties of the Evansville company. Because of financial 
conditions it has been impossible for the purchasing com­
pany to market the remainder of the bonds at what it re­
gards as a fair price, but the petitioning company believes 
short-time obligations can be sold at a fair price. 

San Antonio (Tex.) Public Service Company.-The San 
Antonio Public Service Company, the incorporation of 
which under Texas laws was noted in the ELECTRIC RAIL­
WAY JOURNAL of July 21, page 121, has in accordance with 
its purpose announced then taken over the San Antonio 
Gas & Electric Company and the San Antonio Traction 
Company, both controlled by the American Light & Trac­
tion Company. The change is in the interest of intercor­
porate simplicity. The directors have authorized an issue 
of $20,000,000 of 5 per cent first and refunding mortgage 
gold bonds. Of these, the company is about to issue $2,-
641,000. The company will also issue $4,700,000 of stock. 

Southern Cambria Railway, Johnstown, Pa.-The di­
rectors of the Southern Cambria Railway are reported to 
have under consideration the matter of creating a bond 
issue as a means of providing for the settlement of claims 
against the company growing out of the accident of Aug. 
12, 1916. Claims would be settled on the basis of the claim­
ant accepting bonds for the amount of the claim as allowed. 

United Gas & Electric Corporation, New York, N. Y.­
The United Gas & Electric Corporation has declared a divi­
dend of 1 per cent on the common stock, the first payment 
this year, and comparing with 5 per cent paid in 1916 and 4 
per cent in 1915. · 

United Railways & Electric Company, Baltimore, Md.­
The stockholders of the United Railways & Electric Com­
pany on Sept. 11 ratified the proposed issue of $3,000,000 of 
five-year 6 per cent convertible gold notes recently offered 
by a banking syndicate and also approved the increase in 
the authorized capital stock from 480,000 shares to 700,000 
shares, the new stock to provide for the conversion of the 
notes. As noted in the ELECTRIC RAILWAY JOURNAL for 
Sept. 1, page 372, the plan of issuing notes was adopted to 
make provision for the purchase of new cars, for various ex­
t ensions and improvements to the lines and for betterments 
and improvements to service during the next four years. 
The notes are convertible into the common stock of the 
company at $30 per share for the stock during the first two 
years, $32 per share dur ing the third year, $34 per share 
during the fourth year, and $36 per share during the fifth 
year of the life of the notes issued. The notes will be dated 
Aug. 15, 1917, and will be due on Aug. 15, 1922. 

Electric Railway Monthly Earnings 
ATLANTIC SHORE RAILWAY, SANFORD, ME. 

Period 
lm., Aug., '17 
1 " " '16 

Operating Operating Operating Fixed 
Revenue Expenses Income Charges 

$24,863 $12,408 $12,4b5 $430 
53 ,860 29 ,3 50 24,510 650 

Net 
Income 
$12,025 

23 ,86 0 

AURORA, ELGIN & CHICAGO RAILROAD. WHEATON, ILL. 

t~-· J1;,1y, ' 17 $220,802 *$143,462 $77,340 $35,790 $41,550 
'16 209,030 *129,431> 79,594 36 ,117 43.477 

7 .. 
7 .. 

'17 1,218,890 *885 ,0 51 333 ,8 39 250,38G 83 ,4 54 
'16 1,155,862 *771,002 384,860 25 4,627 130,233 

GRAND RAPIDS (MICH.) RAILWAY 

lm., July, 
1.. .. 

12 " 
12 " 

'17 $113,390 
'16 113,948 
'17 1,302,532 
'16 l ,263 ,820 

*$75,897 
•73.043 

*868 007 
*835,117 

$37,493 
40,905 

434,525 
42 8,703 

$16,348 
19,173 

208,31/l 
171 ,90 7 

$21,145 
21,732 

226,209 
256,796 

REPUBLIC RAILWAY & LlGHT COMPANY, 
YOUNGSTOWN, OHIO 

lm., Aug., '17 
1" " '16 

12" '17 
12" '16 

$426,115 *$274,715 $151,400 
335,578 *183,147 152,431 

4,444,721 *2,847,949 1,596,772 
3,748,882 *2,190,4 85 1,55 8,397 

•Includes taxes. 
Uncludes non-operating income. 

$85,282 U73,167 
69 ,0 33 t85,930 

939 ,531 t701,590 
778,9 86 t794,180 

Traffic and Transportation 

Portland Fare Hearing Under Way 
Commissioner Suggests Temporary Six-Cent Fare 

and Further Operating Economies 
The Public Service Commission of Oregon is considering 

the problem of allowing the Portland Railway, Light & 
Power Company to increase its electric railway fare from 5 
to 6 cents, to care for increasing cost of operation and in a 
measure cover increases in wages asked by t he trainmen. 
The commission states there is no desire by it to increase 
fares if a ny other solution can be fou nd to dispose of the 
troubles of the company. The commission has considered 
such possible methods of economy as reduction of service, 
return to the skip-stop plan, using fewer cars and running 
faster, etc. None of these, however, has been decided upon. 

Franklin T . Griffith, president of the company, testified 
at a recent session of the commission that it is no longer 
possible to give up-to-date service for a 5-cent fare. The 
5-cent fare was made years ago when cost of material, 
labor, maintenance, operation and the like were very much 
cheaper than at present. Mr. Griffith stated that the prop­
erty of his company could not be reproduced for less than 
175 per cent of the physical valuation placed on it by t he 
commission. 

COMMISSIONER COREY FAVORS AN INCREASE 

H. II. Corey of the commission said that he believed the 
problem created by the request of the company for a 6-cent 
fare, in order that it might increase the wages of its em­
ployees, could be solved by granting the company a tempo­
rary 6-cent fare permitting it to reduce the service wherever 
practicable and allowing it to issue ticket books to working 
men, giving twenty r ides for $1, and ticket books to chil­
dren, g iving t hem twenty-five rides for $1. He said: 

"I will suggest to the commission a reduction in the ser­
vice where practicable, and a temporary six months' trial 
increase of fares to 6 cents, 1-cent transfer charge; working­
men's tickets at twenty rides for $1, the same absorbing 
the transfer charge a nd being a straight 5-cent fare, such 
tickets to be used only from 5 to 7 a.m ., and 5 to 7 p.m., 
a nd school tickets at twenty-five -rides for $1. This will not 
grant a ll the company requested, but will aid in the payment 
of increased wages to the employees. 

"We find that the rider of Portland not only fails to pay 
for the cost of the service to the company, but that a sub­
stantial part of his fare goes to the taxpayer for the privi­
lege. As an illustration, bridge rentals and franchise taxes 
in Portland aggregate $114,000 for the year 1918 and main­
tenance of improved streets, $120,000. Improvements to the 
streets have already cost the company $2,000,000. The 
elimination of the paving renewals, bridge tolls, franchise 
taxes and other forms of municipal imposts, such as the 
$16,000 lost annually to the company by reason of trans­
portation to the city employees, would decrease the burden 
of the car rider. This question presents itself to me: Are 
not low car fares of more value to large property owners 
and merchants of Portland than to riders from the outlying 
districts, and should they not bear part of this burden?" 

Among briefs filed with the commission relative to the 
application of the company to increase its fares is one by 
the City Council of Portland opposing the increase. This 
brief argues that the company by reducing its service can 
make such profit that may be necessary. It is also pqinted 
out that the company's revenues will be increased by the 
elimination of the jitney under recent legislation. 

Attorney General Brown of Oregon on Sept. 1:3 began 
probing into the question as to whether or not the Public 
Service Commission has jurisdiction over the application of 
the company for permission to increase its fares. Various 
attorneys have challenged the commission 's jurisdiction on 
the ground that there is now on the statute books a law 
forbidding a higher fare than 5 cents in cities of a popula­
tion of fi0 ,000 or more. 
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Seattle Four-Cent Tickets Go 
Public Service Commission Sanctions Their Elimi­

nation at Once-$150,000. More Revenue 
a Year Likely as a Result 

By a recent ruling of the Public Service Commission of 
the Stat e of Washington the further sale of twenty-five 
car tickets for $1 by the Puget Sound Traction, Light & 
Power Company in Seattle h as been eliminated. In an 
order signed by all three members of the commission, the 
compa ny is authorized to put into immediate effect a 
stra ight 5-cent fare schedule, except that th e rate of 2 ½ 
cents for school children, during the school year, will be 
continued. W. H. McGrath, vice-president of the company, 
on Sept. 12 announced that the sale of tickets had been 
stopped by the company, thus making the order of the com­
mission effective at once. All tickets which were then out­
standi ng, however, will be accepted by the company under 
the terms that applied when they were purchased. 

CITY TO APPEAL FINDING 

Corporation Counsel Hugh M. Caldwell, who with Assist­
ant Corporation Counsel Walter F. Meier appeared for the 
city at the hearing held before the commission, announced 
after the ruling that he would seek a writ of review in th e 
Superior Court of Thurston County on the grounds that the 
commission had never valued the properties of the company 
a nd that the Public Service Act itse lf does not prohibit the 
issuance of commutation tickets. 

Through its order eliminating 4-cent tickets, the com­
mission takes jurisdiction over rate schedules fixed by mu­
nicipal regulations. Its statement on this point follows: 

"This commission is charged with the responsibility of 
seeing that a ll the rules, regulations, practices, equipment, 
appliances and facilities of service of any common car rier 
in respect to transportation of persons or property are just, 
reasonable, safe, proper, adequate and sufficient. We ar~ 
a lso charged with the responsibility of determining that 
rates, fares or charges shall be just, reasonable and suffi­
cient. We do not believe that under existing conditions a 
4-cent rat e in the form of a commutation ticket or other­
wise is suffi ci ent in the city of Seattle, but that a 5-cent 
rate, except for school children, is a reasonable rate of fare. 

$150,000 A YEAR MORE REVENUE FOR COMPANY 

"This commission has never det ermined the value of the 
company's railway system in Seattle. One of the general offi­
cers of the company testified at the hearing that his company 
was at large expense to determine the actual money which 
has gone into the system, exclusive of the power plant, and 
t hat the net amount which has g one into the syst em (ex­
clusive of power) as in use is approximately $15,000,000. 
In Seattle the company for the first six months of 1917 
received an average fare per revenue passenger of 4.67 
cents , while the average revenue r eceived from all pas­
sengers was 3.46 cents. We find the average length of line 
in Seattle i s 5.16 miles. The longest haul for 5 cents is 
17.953 miles, the longest haul for 4 cents is 9.837 miles. 
Late increases in tra inmen's wages a mount to $130,000 a 
year. A r eduction in the working day from nine to eight 
hours in th e shops and power houses amoun ts to $2,000 a 
month, or $24,000 a year. (The eight-hour day is one of the 
problems which t h e arbitration board now in session will 
settle.) A r eduction from nine to eight hours in track and 
paving work a mounts t o $1,100 a month, or $13,200 a year. 
The elimination of t he 4-cent ticket and the substitution of 
a straight cha r ge of 5 cents will increase the revenues of 
the company approximat ely $150,000 a year." 

In his brief protesting against elimination of the 4-cent 
ticket, Corporation Counsel Hugh M. Caldwell quoted ex­
tracts from the company's franchises and pointed out that 
the issuance or use of commuta tion tickets was not inter­
fered with in an express provision written into the law. 
He said that the commission should complete its own valua­
tion of the property before permitting any increases in the 
rates. Mr. Howe, counsel for the company, had no copies 
of the memoranda presented by him to the commission that 
could be consulted by the correspondent of the ELECTRIC 
RAILWAY JOURNAL. 

Six-Cent Fares 1n Connecticut 
Connecticut Company Intends to Charge This Rate 

After Oct. r-Alarming Increase in Cost of 
Performing Service 

Official announcement was made on Sept. 19 by the Con­
necticut Company, New Haven, that, dating from Oct. 1, the 
rate of fare on all its lines throughout the State will be in­
creased from 5 cents to 6 cents. The increase of 1 cent, or 
20 per cent, it was estimated, would net the company an an­
nua l additional revenue of $1,730,000, based on its revenue 
from passenger fares during the last year. The company's 
stat ement follows: 

"Effective Oct. 1, 1917, the rate of fare will be increased 
to 6 cents. To relieve passengers of the necessity of carry­
ing the coins necessitated by this change in fare, seventeen 
tickets will be sold for $1 at the local office. 

"This increase is necessary because of the alarming in­
crease in the cost of performing tra nsportation service as 
well a s the need for increased r evenue to enable the com­
pany to finance the increasing demands for improvements of 
all k inds. 

"The cost of electric railway transportation has been in­
creasing for a long time, and with the tremendous increases 
in the cost of a ll fuel, materials and supplies used in the op­
eration and upkeep of the property at this time, the income 
is not sufficient to meet the needs and obligaitons of the com­
pany and supply sufficient funds to enable the officers to 
finance t he g rowing requirements for improvements of all 
classes, the heaviest of which is the r equirement of the State 
and various municipalities for new pavements. 

"The conditions at present confronting the company show 
that the present rate of fare is no longer reasonable, and it 
is clearly the duty of those charged with the conduct of the 
business to est a blish a reasonable rate of fare, which, after 
careful consideration, has been decided to be 6 cents. 

"It is not only the Connectieut Company that is confront­
ed with this lack of sufficient revenue. It has been found 
necessary to establish the 6-cent fare on many other electric 
railways, the mos t important of which is the Bay State 
Street Railway, opera ting in the citie s and towns north and 
south of Boston." 

Some time ago the Connecticut Company a nnounced that 
it intended to cancel the practice of giving six tickets for 25 
cents in Waterbury, and following a protest by the city, 
which held that the cancellation of the tickets was actually an 
increase in the rate of fare, the case was taken to the Supe­
rior Court. The court ruled that the company had a right to 
cancel the practice of selling the r educed-rate tickets. Its 
decision was r eviewed briefly in the ELECTRIC RAILWAY 
JOURNAL for A ug. 11, page 227. 

All Day Express on New York "L" 
Problem Being Studied by Commission's Experts­

Hearing on Sept. 24 

. J. P. H. DeWindt, chief of the transit burea u of the Pub­
lic Service Commission for the First District of New York, 
has for several months been working on a plan which, if its 
adoption is found to be feasible, would provide for express 
ser vice on the Third Avenue elevated line of the Inter­
bor ough Rapid Transit Company continuously downtown un­
til about 1 o'clock or shortly thereafter in the afternoon, 
when the express t ra ins would be reversed and run north­
bound until the close of the evening rush hour. or perhaps 
a little later. 

The quest ion of improving service on the Second and 
Third Avenue elevated lines in New York will come before 
the commission at a hearing on Sept. 24. It is probable that 
at this hearing a suggestion will be made that one express 
train in every three be tur ned back at Canal Street and 
the Bowery, instead of continuing through to the City Hall, 
there being considerable congestion at the City Hall termi­
nal on the Third A venue line. 

The transit bureau also is considering the possibility of 
operating express trains downtown during all hours of the 
day on the Third A venue line and northbound on the Second 
Avenue line. This would make possible a continuous express 
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service all through the day, while, if the all-day express 
service was confined to one line-these two lines being only 
third tracked-it would necessita te a stopping of the express 
service at the starting point uptown for at least a period of 
a n hour and a half in the middle of the day. 

The operation of express tra ins downtown via the Third 
Avenue line and northbound via the Second Avenue line 
would make it necessary to r ebuild the elevated structure in 
the vicinity of Chatham Square. Whether the transporta­
tion benefits to be gained by such service would outweigh 
the expenditure necessary is being studied by the commis­
s ion's experts. 

Recommendations to Shore Line 
John F. Trumbull, chief engineer of the Public Utilities 

Commission of Connecticut, has complet ed his exam ina tion 
into the causes and circumstances connect ed with th e col­
lision which occurred on A ug·. 13 on t he Shore Line E lectric 
Ra ilway near North Bra nford, a nd in hi s report t o t he 
commission suggest s the fo ll owing for th e company's con ­
sideration: (1) Installation of a modern syst em of a uto­
matic block sig nals on a ll portions of th e line where high 
speed is ma intained; (2) impr ovements in the present sys­
t em of dispatching car s, issuing tra in orders a nd r ecording 
car movements ; (3) pr inted working time t ables for t he 
information of employees ; ( 4) adop t io n of a r ule requir ing 
conductors and motormen t o excha nge sign a ls when ap­
proaching a meeting poin t ; (5) enforcement of the com­
pany's existing rule prohibit ing t he fast ening down of a uto­
matic r elease controller h andles. 

As a result of the collision ninet een persons were killed 
and thirty-five injured. The findings in connection with th e 
inquiry into the causes of the accident were reviewed in the 
ELECTRIC RAILWAY J OURNAL fo r Sept. 1, page 372. 

Safety Film for Public Service 
A very comprehensive motion picture made for sa fe ty 

educational purposes has just been completed for the Pub­
lic Service Corporation of New Jersey , Newark. It was 
shown for the first time on Sept. 17 and will be r eleased 
soon for use in connection with the safety work of the 
corporation. It comprises about 3000 ft. of film, the scenes 
of which are laid in various part s of th e . Public Service 
property. Many trainmen a ppear in the pictures as well as 
other employees and the actor s and actresses who t ak e the 
leading parts. 

The story is entitled "The High Cost of Hurry" and deals 
with the misfortunes of the " Hurryup Family." It em­
bodies a romance in which the comparison between th e 
principles of safety and those of carelessness are clea rly 
portrayed. The film will be used by A. J. Van Brunt, 
director of safety education, to illustrate his next semi­
annual lectures to Public Service employees in the several 
cities of the State. Later it will be placed in genera l cir­
culation. 

Georgia Jitneys Lose Again 
The jitneys in the State of Georgia lost for the third time 

when the Supreme Court held r ecently that the Atlanta 
ordinance regulating jitneys a nd requiring them to have 
bonds is valid. The ordinance was passed in April, 1915. 
The jitneys at one time appealed t o the court against the 
Railroad Commission taking jurisdiction, but the court held 
that since the commission h ad enact ed no regulations there 
was nothing to decide. It is said that this may prove to be 
the final defeat of the jitney bus in that State. 

The jitney men have expressed their determination to 
carry the fight against the ordinance to the Supreme Court 
of the United States. Fifty member s of the Atlanta Jitney 
Bus Association have pledged th eir support to a scheme by 
which 150 jitney's could supply tra nsporta tion for soldiers 
at the Camp Gordon cantonment. The traffic committee of 
the association has proposed the or ganization of the 
People's Transportation Company to operate trains of 
motor trucks from the camp to a terminus in the city, each 
truck to carry eighteen people and to draw four trailers 
carrying twelve people each. 

More Complaints Against Scranton Increase. - The bor­
ough of Taylor has added a com pla in t to those of the city of 
Scranton and severa l organizations aga inst the proposal of 
the Scranton (l'a.) Rai lway t o increase its fare to 6 cents. 
The Public Service Commission has suspended indefinitely 
the effective date of .the increase. 

Long Island Increases Sus(lended.- The Public Service 
Commission for the F irst District of New York will soon 
decide upon the request by the Long Island Railroad for an 
increase in its passenger tariff rates. Pending th is deci­
sion, the commission has further suspended from Sept. 15 
to Sept. 25 the revised tariff filed by the company several 
months ago. 

Ohio Fare Increase Suspended.-The new fare schedule of 
the Cleveland, Southwestern & Columbus Railway, Cleve­
land, Ohio, which was to have gone into effect on Sept. 14, 
has been suspended for thirty days by the Public Utilities 
Commission of tha t State. The company proposed to place 
its fares on a basis of 2½ cents a mile, in stead of 2 cents as 
in t he past, and to charge a minimum fare of 10 cents. 

Bridgeton Fare Hearing.-The New Jersey Public Utility 
Commission, after a hearing on the petition of the Bridge­
ton & Millville Traction Company, Bridgeton, for the right 
to discontinue selling tickets in strips of six for 25 cents, 
has decided to take the case under advisement. As noted 
previously in this paper, the commission has suspended the 
effective date of t he increase until Nov. 6, unless it makes a 
decision earlier in favor of the company. 

Test Case for Louisville Traffic Ordinance.-That a head­
light is a "glaring headlight," when it is strong enough to 
" dazzle the eyes," and th erefore u nlawful, is th e statement 
made by Judge Samuel Boldrick to the police of Louisville. 
Ky. This was t he ruling in a test case in which th e vice­
president of the Automobile Club offered himself as t he de­
fendant. H e was assessed a fine of $50 and w ill ta ke the 
case t o the Cou rt of Appeals so that the police offi cials wi!l 
have a n interpretation of t he law t o stop the use of such 
headlig hts. 

Many Unused Transfers in Providence.-Interesting fig­
ures as to the use of transf ers on the lines of the Rhode 
Island Compan y, P rovidence, R. I., have been compiled by 
M. C. A. Babcock , comptroller of the company. During the 
month of July more than 2,253 ,000 slips were distributed, 
while only 1,557,000 were taken up by conduct or s , leaving 
696,000 unaccounted for. The company has s ixty-seven 
varieties of t ransfers, divided into fi ve classes, for use in 
Providence, Pawt ucket , Woonsocket , E ast Providence and 
on the suburba n lines. 

Jitneys Lose in Vancouver.-Jitney interests in Vancouver, 
B. C., have lost th eir case in an a ttempt through the courts 
t o compel the city to reissue t o driver McKay a license 
which the Council had canceled upon his refusal to run his 
car on a specific route. McKay had been assig ned the 
route from Twenty-fifth A venue to English Ba y, but he 
had shor t ened it by r unning bet ween the Ba y a nd the post 
office , and ch allenged th e right of the Council to compel 
him to keep t o a cert a in r un. His application for a manda­
mus requir ing the city to g ive back his license was r efu sed 
in a judgment ha nded down by Justice Mur phy, who held 
that th e city has fu ll power to r oute jit neys. 

Big Demand for E lectric Express.-The electric express 
service recent ly inaugurated by the Reading Tr ansit & Light 
Compa ny, Reading, Pa., is proving a g rea t convenience to 
shippers, especially in view of congested conditions on the 
railroads, and t here is a g rowing demand for t he shipping 
facilities which it offers. The company has been giving par­
ticular attention to th e development of the electric express 
bra nch of its service and now it has a well-established busi­
ness from Reading to La ncas ter , Allentown, Pottstown, Nor­
rist own, Philadelphia a nd intermediate points. Freight sta­
tions have been est ab lished at termina l points . E lectric ex­
press is being la rgely depended upon to market the fru it 
cr ops. 

Accident Statis tics for New York City.-During the month 
of July, 731 ca ses of personal injury were recorded which 
r esulted from accidents in and around the surface cars of 
New York. Three hundred and seventy-four people were 
hurt in getting on or off cars before th ey had come to a full 
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stop, or by carelessness in alighting. Five were struck by 
passing vehicles. Twenty were injured in putting their 
arms or head out of car windows. Ninety-one pedestrians 
were struck by cars. Thirty-five people were hurt when they 
tried to enter cars after the conductors had started to close 
the doors. In collisions between cars and vehicles seventy­
two passengers of vehicles and thirty-five car passengers 
were injured. 

Springfield Jitneys Test New Ordinance.-Jitney drivers 
of Springfield, Mass., who have made a test case on the 
constitutionality of the new jitney ordinance requiring them 
to file a bond of $1,000 and accept passengers for only the 
seating capacity of the cars, were defeated recently in police 
court. They opposed the bond requirement and demanded 
permission to carry running-board passengers during rush 
hours. The new ordinance was intended to eliminate objec­
tionable features of an ordinance passed last year. Judge 
Hendy in his decision declared the present ordinance to be 
rnnstitutional and that none of its features was unreason­
able or prohibitive. When the amended ordinance went 
into effect more than 200 drivers retired from business for 
the time being because of their inability to procure the 
required bond. They were operating a long the line of the 
Springfield Street Railway. 

Harrisburg Jitneys Defy Comm ission.-The Harrisburg 
Jitney Association has announced that it will contest the 
r uling of the Public Service Commission of Pennsylvania 
requiring the jitneys to observe fixed routes or cease oper­
ating. In accordance with the commission's order directing 
the jitney men to file with it amended petitions for certifi­
cates of public convenience, setting forth the routes over 
which they propose to operate, George W. Shoffstall has 
asked for the approval of a route through the heart of the 
city. Shoffstall was the only one to comply with the order 
within the time specified. Seventy of the 178 jitney men in 
t he city have ceased operating because of the order. All 
of them were reimbursed by the city for the money they 
had paid into the jitney accident fund after having given a 
bond in twice the sum received. The commission has im­
posed a fine of $100 on each of two drivers for operating 
without certificates. This is the second time the commis­
sion has taken such action. 

Commission Bans Excess-Fare Rule.-The Public Service 
Commission of Pennsylvania has decided that the rule re­
quiring a passenger without a ticket to pay an excess fare 
is "unjust and unreasonable" and has ordered the Buffalo 
& Lake Erie Traction Company, Buffalo, N. Y., operating 
in Erie County, Pa., to amend its tariff relating to the addi­
t ional fare charged passengers who pay a cash fare in ex­
cess of 10 cents so that it shall not apply to those pas­
sengers who board cars at non-agency stations. The com­
plaint against the company was filed by Representative 
H. P. Shunk of Erie County. The company contended that 
t he additional fare was not demanded in order to increase 
revenue, but to insure all cash fares being properly ac­
counted for. The commission held that the rule places on 
such a passenger the burden of presenting his receipt for 
the excess fare at an agency station in order to have it 
redeemed because, through no fault of his own, he had not 
provided himself with a ticket. 

Jitney Regulation in Winnipeg.-The general public, 
recognizing the unfairness of the unregulated jitney com­
petition in Winnipeg, has brought pressure to bear upon the 
City Council with the result that a by-law amendment re­
lating to cabs a nd vehicles for hire has been passed. Ac­
cording to the terms of the amendment, an applicant for a 
license to drive an automobile or motor bus for hire and all 
those having licenses for the current year shall take out an 
insurance policy or furnish a bond "in the sum of $1 ,000 
against personal damage to any one person, in the sum of 
$200 against property damage, and in the sum of $5,000 
against personal damage in any one accident." It was pre­
dicted that a large number of the jitneys would cease oper­
ating when the new law went into effect, Sept. 20. The 
Winnipeg Electric Railway has felt severely the effect of 
the unfair jitney competition in W innipeg- and was consid­
ering the matter of bringing suit against the city to recover 
damages to the extent of the injury to its earnings suffered 
from the jitney. 

Personal Mention 

C. S. Jenner, vice-president and assistant general man­
ager of the Porto Rico Railway, Light & Power Company, 
San Juan, P. R., has resigned to engage in private business. 

C. W. Witherow has resigned as master mechanic of the 
Cleveland & Erie Railway, Girard, Pa., to become foreman 
of the P Street shop of the Washington Railway & Electric 
Company, Washington, D. C. 

Inghram D. Hook, secretary of the Kansas City, Clay 
County & St. Joseph Railway, Kansas City, Mo., now at 
Camp Funston, has resigned his office. W. S. Tuley, treas­
urer and assistant secretary, is acting in his stead. 

Andrew S. Macreadie, electric railway superintendent of 
the Cape division of the Cumberland County Power & Light 
Company, Portland, Me., has recently been commissioned 
captain in the Quartermaster's Reserve Corps and assigned 
to Camp Dix, New Jersey. 

Robert B. Chalmers, superintendent of the Salem division 
of the Bay State Street Railway, Boston, Mass., has re­
signed. George H. Gray, general superintendent at Lynn, 
will have charge of the Salem division until a successor to 
Mr. Chalmers is appointed. 

C. S. Colburn, who resigned recently as general superin­
tendent of the Norfolk and Berkley divisions of the Virginia 
Railway & Power Company, has accepted a position as 
~outhern representative of the Railway Audit & Inspection 
Company at Birmingham, Ala. 

Thomas J. Dawson, of the purchasing department of the 
Boston (Mass.) Elevated Railway, has been appointed su­
perintendent of supplies for the city of Boston. Mr. Daw­
son is a native of Cambridge, Mass., and has been in the 
employ of the Boston Elevated for thirteen years, having 
spent the entire period in the bureau of purchase. 

A. J. Earling has retired from the presidency of the Chi­
cago, Milwaukee & St. Paul Railway. Mr. Earling has held 
many other important positions with the St. Paul system. 
He start ed with the company as a telegraph operator at the 
age of seventeen. He has been president since 1899, during 
which time the road was extended to the Pacific Coast. He 
will become chairman of the board. 

H. E. Byram, vice-president of the Chicago, Burlington 
& Quincy Railroad, has been appointed president of the 
Chicago, Milwaukee & St. Paul Railway to succeed A. J. 
Earling. Mr. Byram has held important positions with the 
Great Northern, the Rock Island and the Montana Central 
railroads. He began his career with the Burlington system 
a nd returned to its employ in 1904. He has been in charge 
of operation since January, 1910. 

Edward J. Cooney, who was recently appointed executive 
ass istant to the president of the Rhode Island Company, 
Providence, R. I., and is to conduct a weekly newspaper for 
the company and its employees in addition to handling gen­
eral publicity work, has had wide experience in advertising 
a nd publicity matters. Mr. Cooney is forty years old. From 
1902 to 1906 he was manager of the Chronicle, North Attle­
boro, Mass., in which place he has always lived. For the 
next six years he was editor of the Providence Visitor, the 
official Catholic paper of the State. In 1916 he became ad­
vertising manager for Dimond's department store, Provi­
dence. Later he conducted an advertising agency in Worces­
t er, doing special work for the Worcester Telegram at the . 
same time. He gave up that work to become assistant sales 
manager of the Screw Machine Products Company, and was 
occupying that position when offered the place of executive 
assistant just created by the Rhode Island· Company. Mr. 
Cooney was press agent for a large amusement park for 
four years, handled publicity work for candidates for Gov­
ernor of Rhode Island and Mayor of Providence, assisted in 
the organization of the Catholic Press Association of the 
United States and was for two years president of that asso­
ciation. He is one of the leading spirits in the Town Criers, 
a State organization of advertisers and publicity men. 
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William Clapper, traffic manager of the Inter Urban Rail­
way, Des Moines, Iowa, as noted recently in the ELECTRIC 
RAILWAY JOURNAL, has been appointed general manager of 
the company. Mr. Clapper 
became head of the traffic 
department on March 1, 
1915, succeeding C. T. Chap­
man, who r esigned to accept 
a similar position with the 
Dan Patch Air Line, Minne­
apolis and St. Paul. He 
has been engaged in rail­
road service since June, 
1899, when he became clerk 
to the commercial agent of 
the Minneapolis & St. P a ul 
Railroad at Minneapolis, 
Minn. In January, 1900, he 
returned to Des Moines, his 
native city, to accept a 
similar position with the 
Wabash Rail road. In 1904 WILLIAM CLAPPER 
Mr. Clapper was appointed 
contracting freight agent of that company, with head­
quarters at Des Moines. Three years later, upon the resig­
nation of the division freight and passenger agent, Mr. 
Clapper was promoted to succeed him. In that capacity 
te had charge of all of the company's freight and passenger 
business in the State. As general manager he will retain 
charge of the traffic department. 

Amos R. Baxter, chief accountant of the Indianapolis & 
Cincinnati Traction Company at Rushville, Ind., has been 
appointed acting auditor as the successor t o F. T . Loftus . 
Mr. Baxter has been with the company since 1908, serving 
in the positions of agent, cashier, bookkeeper and chief ac­
countant and has been considered very capable in each of 
the several capacities. He is a m ember of the Central Elec­
tric Railway Accountants' Association. 

John L. Livers, vice-president and general manager of the 
Charlottesville & Albemarle Railway, Charlottesville, Va., 
has been elected president of the Char:ottesville Chambe1' 
of Commerce. Mr. Livers 
was born in Gettysburg, 
Pa., in 1878, and started his 
electrical career as lineman 
at the age of eighteen. 
After an experience of sev­
eral years in various lines 
of construction work, he en~ 
tered the operating and 
contracting field, and dur­
ing a period of twelve years 
constructed more than 100 
electric light and power 
plants. In 1912 Mr. Livers 
took charge of the Char­
lottesville electrical prop­
erty, which he quickly 
transformed from an obso-
lete plant t o one of the J • L. LIVERS 
most economical and best 
equipped small railway and lighting plants in the country. 
An account appears on a nother page of some of the oper­
ating methods of Mr. Livers and of h is public service rela­
tions with the community which h is company serves. As 
this article shows, Mr. Livers has th e happy faculty of 
provi ng to a ll sorts a nd conditions of men the goodness of 
his intentions a nd his ability to fulfill them. 

F. T. Loftus, who has been auditor of the Indianapolis & 
Cincinnati Traction Company at Ru shville, Ind., since 1911, 
has resigned from electric railway service to take a position 
with the Remy Electric Company, Anderson, Ind. Mr. 
Loftus has been prominent in electric r a ilway affairs in that 
district, he having served on various committees of the Cen­
tral Electric Railway Accountants' Association, as secretary 
for 1913 and 1914, as first vice-president during 1915 and as 
president during last year. He was born in Anderson, Ind., in 
1881. In 1898 his family moved to Chicago, wher e he fo und 
it necessary to secure employment. There he attended night 
s_chool, took up a general bus iness course and specia lized in 

accounting. He held several positions in this field until 
1907, when he accepted the position of passenger and freight 
agent of the Indianapolis & Cincinnati Traction Compa ny 
at Shelbyville, Ind. The fo llowi ng year he was promoted to 
cashier and a year later was made gener a l bookkeeper. In 
A ug ust, 1910, he was appointed acting auditor of the com­
pany to succeed W. B. Wright, and soon afterward was 
made auditor, the position he has held until the present 
time. Mr. Loftus will be succeeded by Am os R. Baxter, who 
was his assistant in all the capacities in which he has served 
the company. 

Obituary 
William H. Ayers, assistant chief clerk in the office of 

J. M. Waldron, signal engineer of t he ln terborough Rapid 
Transit Company, New York City, died recently. Mr. Ayers 
ha d been in the service of t he Interborough for thirteen 
years, the first six of which he was in the operating depart-
ment. · 

David R. Morrison, one of the promoter s of t h e Stark 
E lectric Railway, Alliance, Ohio , died at his home in Cleve­
land on Sept. 12, at the age of sixty-nine years. He was a 
prominent rea l estate man and had served as city director 
of charities. He was also active in the establishment of the 
city 's park system. 

Robert IL Young, recently appointed a member of the 
Public Service Commission of Pennsylvania, but never able 
to assume the duties of the office, died at the Blossburg 
H ospital, Harrisburg, where he had been confined since last 
June on account of a fractured thigh. Mr. Young served 
two terms in the State Legislature and had h eld succes­
s ively the offices of auditor general a nd State treasurer. Mr. 

. Young was formerly president of the Wellsboro (Pa.) E'lec­
tric Company. 

Francis B. H. Paine, a member of the firm of Paine, Mc­
Clellan & Campion, electrical and consulting engineers, New 
York and Philadelphia, died on Sept. 13. Mr. Paine was a 
son of the la t e Charles Paine, a noted civil engineer and 
railroad executive. H e acquired his early eng ineering edu­
cation with the Westinghouse Electric & Manufacturing 
Company, and later was engineer of construction for the 
Ontario Power Company. Mr. Paine spent two years in 
Japan and other Far Eastern countries, following the year 
J 899, to study foreign trade conditions, a nd in 1911 he went 
to Europe to make studies of public utilities. H e was a 
member of the National Electric Light Association and a 
f ellow of the Am erican Institute of Electrical Engineers. 
He had served on committees of the American Electric Rail­
way Association and on other important engineering com­
mittees. 

Osce Goodwin, vice-president of the Texas Electric Rail­
way (Consolidated Strickland Lines), Dallas, T ex., died re­
cently at the Presbyterian Hospital in Chicago, where he 
had been about two weeks. His death was caused by heart 
fa ilure , superinduced by asthma. Mr. Goodwin was fifty­
six years of age. He had been in ill health for about four 
years. He was one of the organizers of the Texas Traction 
Company, which built the interurban line from Dallas t o 
Denison and Sherman, and later was one of the organizers 
of the Southern Traction Company, which built the lines 
from Dallas to Waco a nd Corsicana. He was born in 
Louisiana in 1861 and received his education at the Uni­
versity of Texas. Soon after his g raduation h e became 
cashier of the First National Bank of Waxahachie . Later 
he went to Da llas a nd , associated with J. F. Strickland and 
M. B. Templeton, organized the Texas Traction Compan y, 
which began operation in 1907, a nd in 1914 they org anized 
the Southern Traction Company. These two companies 
were consolida t ed last J a nuary into the Texa s E lectr ic 
Rai lway with Mr. Strickla nd as president and Mr. Good­
win vice-president. Mr. Goodwin was equally prominent in 
t he organization of the Texas Power & Li g-h t Company, 
Dallas, which operates plants throughout t he north and 
central part s of the State, a nd of which h e was vice-presi­
dent at the t ime of his deat h . He wa s also president of the 
Dallas Secur ities Company. Mr. Goodwin was identifi ed 
with the Dallas Chamber of Commerce and was prominent 
in many public enterprises which had for their purpose the 
upbuilcl ing of the city. 
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Construction News 

Construction News Notes are classified under each head­
ing alphabetically by States. 

An asterisk ( *) indicates a project not previously reported. 

RECENT INCORPORATIONS 
Stroudsburg (Pa.) Traction Company.- Incorporated to 

maintain and operate the Stroudsburg Passenger Rai lway 
and the Stroudsburg, Water Gap & Portland Railway. Capi­
t al stock, $200,000. Harry E. Sweeney, treasurer. 

FRANCHISES 
Santa Ana, Cal.-The Pacific Electric Railway has ac­

cepted the terms imposed by the Board of Supervisors in 
regard to the granting of the fifty years' franch ise for the 
construction of an extension from Tustin to Irvine. 

New Albany, Ind.-The City Council of New Albany has 
adopted resolutions rejecting the offer of the Louisville & 
Northern Railway & Lighting Company and the Louisville 
& Southern Indiana Traction Company, subsidiaries of the 
Middle West Utilities Company, to surrender their fran­
chises and operate under the State Public Service law. 

Cedar Rapids, Iowa.-The Iowa Railway & Light Com­
pany has received permission from the Board of Railroad 
Commissioners to erect and maintain electric transmission 
lines on certain roads and highways in Greene County. 

Niagara Falls, N. Y.-The City Council of Niagara Falls 
has granted the petition of the International Railway for 
permission to lay tracks across a public alley between River­
way and Prospect Street so as to increase its switching 
faci lities at the Riverway carhouse. The company will ac­
quire additional property adjoining the carhouse and will 
increase its storage track faci lities. Formal application has 
been made to the City Council of Buffalo by the company 
for permission to lay a single track loop around the Soldiers' 
Monument in Lafayette Square so as to connect with the 
Broadway car line. The company would remove the Broad­
way line from Washington Street in the congested retail 
shopping district and loop it around the monument . This 
recommendation was made in the recent report of Inspector 
Eames of the Public Service Commission. The Council will 
probably grant the application and the franchise will have 
to be approved a t a general election. 

Akron, Ohio.-The Northern Ohio Traction & Light Com­
pany has received a franchi se from the City Council to con­
struct extensions to its lines in Akron. 

Petersburg, Va.-At t he request of the Petersburg & 
Appomattox Railway, the City Council of Petersburg will 
receive bids until Oct. 1 for the company's franchise over 
certain streets in the eastern section of the city. The com­
pany has received a franchise from th e City Council for the 
use of Bollingbrook Street from Second Street east to the 
corporate limits. 

TRACK AND ROADWAY 
Pacific Electric Railway, Los Angeles, Cal.- An extension 

will be built by the Pacific Electric Railway from Redlands 
to Yucaipa, about 13 miles. 

Municipal Railways of San Francisco, San Francisco, Cal. 
-A contract has been awarded to t he United States Steel 
Products Company, San Francisco, for furnishing and de­
livering track special work for the Market Street line at a 
cost of $61,525. 

*Grand Junction, Col.-It is reported that plans are be­
ing contemplated for the construction of an electric railway 
from Grand Junction up into the Uint ah Basin via Mack, 
Col., Ouray, Duchesne and Myton to Helper or Colton, via 
Indian Canyon or the Strawberry Valley, to connect the 
lines of the Colorado Midland Railroad and the Utah Coal 
Route, which will take over the line of the Denver & Rio 
Grande Railroad between Helper and Provo. C. M. McN eill, 
vice-president Colorado Midland Railroad, Colorado Springs, 
may give further information. 

Capital Traction Company, Washington, D. C.-According 
to an announcement by the Public Utilities Commission, 
work of installing the big cross-over switch at the inter­
section of Fifteenth Street and New York and Pennsylvania 
Avenues, to carry Fourteenth Street cars over Pennsylvania 
A venue west of Fifteenth Street, will be begun in a few 
weeks. Under plans approved by the commission, a signal 
tower will be erectPd at the northwest corner of Fifteenth 
Street and Pennsylvania Avenue. As soon as the cross­
over is insta lled the company will begin the work of its 
Potomac Park extensions. The firs t extension will be south 
from Pennsylvania Avenue over Nineteenth Street to con­
nect with existing tracks on F and G Str eets. This will 
make possible the operation of a loop in this section and 
will afford better transportation faci lities for those in the 
g overnment buildings in the vicinity. The next extension 
will continue the tracks down Nineteenth Street to Virginia 
Avenue, whence they will turn into Eighteenth Street and 
proceed northward to F Street, to connect with existing 
facilities . 

Jacksonville (Fla.) Traction Com11any.-This company will 
construct an extension to the proposed State Fair grounds 
in the Brentwood section. 

St. Petersburg-Tampa Railway, St. Petersburg, Fla.­
George S. Gandy, president of the St. Petersburg-Tampa 
Railway, has filed a bond for $25,000 with the State of 
F lorida to guarantee the construction of the proposed line 
from St. Petersburg to Tampa, 18 miles, including a bridge 
over Old Tampa Bay to cost $1,000,000. It is expected that 
contracts will soon be let. Address care Wayne Trust Com­
pany, Philadelphia, Pa. [Nov. 18, '16.] 

Alto.n & Jacksonville Railway, Alton, Ill.-A petition has 
been fi led by the Alton & Jacksonville Railway with the 
State Util ity Board for permission to discontinue its service 
between Alton and Jerseyville and a lso to dispose of the 
road. 

,vichita-Walnut Valley Interurban Railway, Wichita, Kan. 
-The Public Utilitie s Commission of Kansas has issued a 
permit to the Wichita-Walnut Valley Interurban Railway for 
the construction of its proposed line from Wichita to Eldo­
rado, Augusta, Douglas and Winfield, and construction work 
will be begun on Oct. 1. Charles Payne, secretary. [Sept. 
15, '17. ] 

South Covin gton & Cincinnati Street Railway, Covington, 
Ky.-This company is considering the construction of a loop 
line to connect its Fort Thomas and Southgate lines. 

Shreveport (La.) Railways. - This company is double­
tracking its line in Marshall Street, and repaving same, at 
an estimated cost of $40,000. The improvement will com­
plete a double track from the Fair Grounds to Gladstone 
Park. 

United Railways & E lectric Compa ny, Baltimore, Md.­
An extension will be built by the United Railways & Elec­
tric Company from Stone House Cove probably to Mason­
ville, Fairfield and Wagner's Point, about 1 mile. 

Detroit (Mich.) United Railway.-Work is progressing 
rapidly on the new Linwood Avenue line of the Detroit 
United Railway and it is expected that the line will be com­
pleted before next winter. Grading work is now under 
way on the Epworth Boulevard line and this is also being 
rushed forward as speedily as conditions permit. 

St. Louis, Mo.-Two applications were considered by the 
Municipal Bridge Commission on Sept. 17 for the operation 
of cars over the Free Bridge at St. Louis. The two com­
panies making application were the St. Louis & East St. 
Louis Interurban Railway, operating a line between St. 
Louis and East St . Louis, and the St. Louis & Illinois Rail­
way, represented by John D. Downman, St. Louis, and Eu­
gene Sweeny, East St. Louis, which has a franchise to oper­
ate a line in East St. Louis. 

Interborough Rapid Transit Company, New York, N. Y.­
U. J. Slander & Company, New York, were low bidders for 
constructing Shaft No. 2 of Route 26 of the Queensboro 
subway, to be located on the northerly side of East Forty­
second Street between First Avenue and East River. 

New York (N. Y.) Railways.-The Public Service Commis­
sion for the First District of New York has taken prelim­
inary steps under the act of the Legislature passed last year 
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looking to the removal of the surface car tracks on Central 
Park West from the east side to the middle of that thorough­
fare. Complaint has been made to the commission by Mayor 
Mitchel, as required by the legislative act mentioned. The 
commission will now determine whether the tracks as pres­
ent located constitute a menace and danger as preliminary 
to action by the Board of Estimate and Apportionment. The 
Mayor's complaint will be considered by the commission at 
a hearing on Sept. 27. 

New York State Railways, Utica, N. Y.-This company 
will construct new tracks in Lafayette Street, west from 
Genesee Street. 

*Toledo, Ohio.-It is reported that Henry L. Doherty & 
Company, New York, have under consideration the construc­
tion of an electric railway from Toledo, Ohio, to Fort Wayne, 
Ind., via Waterville, Grand Rapids, Napoleon, Defiance and 
other cities. 

Ardmore (Okla.) Street Railway.-As the result of a 
disagreement with the City Council of Ardmore, the Ard­
more Railway has sold its trackage on C Street northwest, 
and will abandon its franchise there. The disagreement 
arose over paving on this street. The company contended 
that asphalt should be used in laying paving, while the City 
Council demanded that vitrified brick be used. The com­
pany has asked for a franchise granting the right to lay its 
tracks on another street, extending northwest toward Elec­
tric Park. 

Portland & Oregon City Railway, Portland, Ore.­
Stephen Carver, president of the Portland & Oregon City 
Railway, has notified the Public Service Commission at 
Salem that the company contemplates extending its lines 
from Baker Bridge to Viola in Clackamas County. The 
company asks that the commission pass on the number of 
crossings necessary in the extension of the road. 

Harrisburg (Pa.) Railways.-Plans are being made by the 
Harrisburg Railways for the construction of a line direct to 
Steelton, via South Second Street. 

Philadelphia, Pa.-Two additional contracts have been 
signed by the Keystone State Construction Company for a 
section of the Broad Street subway from South Street to 
South Penn Square, amounting to $3,336,400, and a section 
from Filbert to Buttonwood Streets, amounting to $2,815,-
490. The awards accepted by the Keystone State Construc­
tion Company now total $10,200,000. The company has an­
nounced that work upon the subway loops on Arch and 
Locust Streets will begin before Oct. 1. Orders have been 
placed for 3,000,000 ft. of timber. The Philadelphia Subway 
Construction Company, Philadelphia, has refused the Broad 
Street tube contract, aggregating $2,000,000, and Smith, 
Houser & Macisaac, New York, have refused the loop con­
tract for $2,250,000, awarded last month by the transit de­
partment. 

Pennsylvania Railroad, Philadelphia, Pa.-Officials of the 
Pennsylvania Railroad have announced that work on the 
electrification of the Germantown and Chestnut Hill branch 
of the road will not be completed before the first of the year, 
owing to labor conditions and lack of necessary material. 
It is expected by that time the line will be in full operation. 

South Carolina Light, Power & Railway Company, Spar­
tanburg, S. C.-This company contemplates the construc­
tion of an extension to Camp Wadsworth. 

Petersburg & Appomattox Railway, Petersburg, Va.­
This company, which is constructing a line to Camp Lee, will 
extend the line on through the camp to Prince George 
Court House. 

Virginia Railway & Power Company, Richmond, Va.-If 
the necessary permit is received from the City Council the 
Virginia Railway & Power Company will operate its cars 
over the Bay Shore viaduct and over such of the Bay Shore 
and Atlantic Terminal tracks as are necessary and will 
construct tracks on Omohundro A venue and Twenty-fifth 
Street in order to facilitate traffic between Norfolk and the 
naval base at Pine Beach. 

Norfolk & Western Railway, Bluefield, W. Va.-A con­
tract has been awarded by the Norfolk & Western Railway 
to the Union Switch & Signal Company, Swissvale, Pa., to 
furnish the necessary material for the extension of the 
signaling on its electrified division near Welch, Va. 

SHOPS AND BUILDINGS 
l{ansas City, Mo.-The interurban freight station at 

Fourth and Wyandotte Streets, Kansas City, will probably 
be put into operation early in October, by which time the 
permanent board will be named, and contracts made with the 
interurban railways which will use the station. The Kansas 
City, Clay County & St. Jos eph Railway plans to abandon 
its present freight station in Kansas City and will use the 
new one. 

New York Municipal Railway, Brooklyn, N. Y.-The Pub­
lic Service Commission for the First District of New York 
is readvertising for bids for the construction of station finish 
for Sections 1 and 2 of the Gravesend A venue or Culver 
Rapid Transit Line in Brooklyn and will open bids on Oct. 
26. Bids were recently received upon this contract, at which 
time the Mortenson Wood Working Company, Inc., Brooklyn, 
was the low bidder at $666,188.50. An award was made of 
the contract to that company, but investigation subsequently 
showed that the company would experience great difficulty 
in carrying out the contract. Thereupon at a recent meet­
ing of the commission the award was rescinded and the de­
cision reached to call for new bids as above stated at the 
new date named. Provision will be made in the new con­
tract that the work must be speeded to completion so 
that the delay caused by readvertising will not retard the 
completion of the line. 

Piedmont & Northern Railway, Charlotte, N. C.-This 
company will erect a new station at the army site at Camp 
Wadsworth. 

Mahoning & Shenango Railway & Light Company, 
Youngstown, Ohio.-Several acres of land have been leased 
by the Mahoning & Shenango Railway & Light Company at 
Covers Corners, East Youngstown, and the company is lay­
ing switches and tracks to take care of cars that have been 
stored at the old power house of the company in West Fed­
eral Street. 

POWER HOUSES AND SUBSTATIONS 
McComb & Magnolia Light & Railway Company, McComb, 

Miss.-Work is progressing rapidly on the construction of 
the power plant of the McComb & Magnolia Light & Rail­
way Company in Fernwood. This plant will supply energy 
to operate the car line from McComb City to Magnolia, a 
distance of 7 miles, as well as for lighting both cities. The 
electric generating plants at Magnolia and McComb City 
will both be closed down upon completion of the local plant. 

Interborough Rapid Transit Company, New York, N. Y.­
Plans are being made by the Interborough Rapid Transit 
Company for a power supply connection between its power 
houses at East Seventy-fourth Street and West Fifty-ninth 
Street to permit an interchange at any time. Property at 
Nos. 150 to 154 West Sixteenth Street, adjoining Seventh 
Avenue, has been acquired by the company, on which, it is 
said, it will erect a transformer station to supply electricity 
to operate the Seventh A venue subway. The company will 
build similar stations 2 miles above and below that point. 

Youngstown & Suburban Railway, Youngstown, Ohio.­
This company has recently purchased a light plant in Salem 
and is refitting it to furnish power for its line. The equip­
ment is now being installed in the plant and substations. 
As soon as this is completed it is reported that half-hour 
service will be established between the cities of Youngstown 
and Leetonia. 

Harrisburg (Pa.) Railways.-Work has been begun by the 
Central Construction Corporation, Harrisburg, on the con­
struction of a substation at Reily and Marion Streets for the 
Harrisburg Railways. The structure will be 32 ft. x 43 ft. , 
one-story high and will be used as a small power plant to 
increase the power on all city lines. The structure will cost 
about $5,000. 

\Vest Virginia Traction & Electric Company, Morgantown. 
W. Va.-This company is considering the erection of a new 
13,000-volt transmission line, 11 miles long, to furnish 
energy in the Morgantown coal districts. 

Eastern Wisconsin Electric Company, Sheboygan, Wis.­
A contract has been awarded by the Eastern Wisconsin 
Electric Company for the construction of an addition to its 
power plant to cost $25,000. 
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Manufactures and Markets 
Discussions of Market and Trade Conditions for the Manufacturer, Salesman and Purchasing Agent 

Rolling Stock Purchases Market Quotations Business Announcements 

Manufacturing the Quick-Service Car 
The Effect of Standardization on Economy of Pro­

duction and on Deliveries-Cost May 
Be Amortized 

Much has been said elsewhere in this · issue on the effect of 
the one-man car on transportation. But what will be the ef­
fect on the car manufacturer of the standardization of car 
construction, which has been a characteristic of the develop­
ment of the one-man car up to this time, and how far will 
the purchasing department of an electric railway company 
be warranted in purchasing equipment, even of proved great 
efficiency, in these day s of inflated prices? 

The opinion of one car builder on the first of these ques­
tions is given in the article by Mr. Heulings of The J. G. 
Brill Company on page 489 of this issue. Another manufac­
turer of cars interviewed by a representative of this paper 
expressed himself along similar lines. He said, in part: 

"There is no doubt that if the railway companies will or­
der car s which in all essentia l details are precisely alike, the 
cost of construction would be materially reduced and th e 
speed at which these cars could be turned out would be con­
s iderably increased. I should say, in general, that we could 
save at least 10 per cent in purchasing our raw materials for 
the construction of these cars, a nd that the saving to be ob­
tained from a n increase in shop capacity would amount to 
double this figure, or 20 per cent. All in all I should think 
that the saving in cost of construction to the car builder 
would reach as high as 25 per cent, a saving which would, of 
course, be reflected in the price which he would have to 
charge to the railway company for the completed product. 
I estimate also that under the new conditions there would be 
a saving of 30 per cent in the time required to make deliv­
eries. These figures are based on the present prices of the 
materials used in car construction, although the percentage.;;; 
would still practically hold with normal prices. Owing to 
these high prices the cost of car construction at present is 
about 50 per cent higher than it would be in ordinary times." 

CAN A RAILWAY AFFORD TO BUY THESE CARS? 

The second part of the query raised at the beginning of 
this article was whether a railway company can afford to 
purchase new one-man cars at the prices now prevailing. 
This seems to be answered in part by the fact that it is esti ­
mated that a total of about 600 cars of this type have been 
ordered since the first of this year. This number includes 
246 cars now under order by Stone & Webster for railway 
companies under their management. 

In commenting on this situation a ra ilway man said re­
cently to a representative of this paper: 

"There is undoubtedly a large saving, even at present 
prices, in favor of the light-weight one-man car as compared 
with the two-man double-truck car on properties where the 
former car is suitable. The extent of this saving has not 
been definitely determined. Its principal item is labor, but 
there is also the reduced energy costs, reduced wear on the 
track, possibility of using lighter t rack construction, etc. 
Car for car, this saving ought to represent at least $2,000 a 
year. If we assume the cost of a safety car under the pres­
ent market conditions to be, roughly, $6,000, as compared 
with $3,500 two years ago, the cost above normal is $2,500. 
If the conditions on the property are such that the installa­
t ion of these cars at their normal price would be warranted 
the excess price now should not act as a bar because it would 
be amortised during the fifteen or eighteen months of use. 
This does not include the increase in traffic which comes 
from the use of a more frequent service, but as the compar­
ison is on a car basis, I have not included that." 

Looking Ahead in Fare Collection 
W. P. Butler Sees a Transfer Issuing Fare Box in 

Use on the Light-Weight Safety Car in 
the Near Future 

Knowing that the manufacturers of fare boxes are work­
ing toward a considerable further development and refine­
ment of the whole subject of fare collection methods, a 
representative of the ELECTRIC RAILWAY JOURNAL called on 
W. P. Butler, president and general manager of the Johnson 
Fare Box Company, to learn if possible what the future held 
in store as the u ltimate one-man car fare collection system. 
Study and test work are being pushed on the fare-box de­
ve lopment for all classes of cars, but the more general 
adoption of the light-weight safety car is emphasizing the 
need for a system which will reduce to the very minimum 
the attention which the single operator must pay to fares. 

In the general aspect of the problem, Mr. Butler says _that 
no matter how complete the fare collection system may be­
come, it will always involve the human element. There is 
no prospect ahead of a scheme which will ever completely 
eradicate the need to check up on the conductors by the 
usual means in order to weed out the dishonest ones, who 
will also a lways be with us. The sooner, then, that the 
American associations provide a bureau or committee made 
up of the most capable men the industry affords to take up 
this important subject and devise a systematic country-wide 
nandling of this problem, just that much sooner will the 
present generally conceded large leaks in revenue be 
stopped. 

Obviously, what is felt to be the most immediate need in 
the fare collection system for the one-man car is a fare box 
which will combine the functions of cash, ticket and trans­
fer handling in a single machine. At present, fare boxes 
are available which will handle both tickets of the metal 
variety and coins of several denominations, counting both 
a nd returning them to the conductor for reuse so that he 
does not need to start out on his run loaded down with suffi­
cient change and tickets to last all day. The development 
of the metal ticket came after a long experimentation with 
the paper ticket canceling and counting boxes which could 
not be freed entirely of trouble, due to certain inherent 
weaknesses of the ticket itself. The metal ticket may be 
counted a nd registered in the fare box and used again and 
again. In a sense, it is, therefore, simply another coin 
added to the legal tender. With these two functions already 
included in the present fare box, there remains only the 
transfer problem to be solved to fulfill the immediate needs. 
And this is very· evidently a vital need for the one-man 
operated car and the whole electric railway industry as well. 
Mr. Butler feels confident that a solution of this problem is 
nearing r eadiness to be placed at the disposal of the rail­
ways. A single box which will combine a transfer issuing 
function with the present box seems now to be a practica­
bility. 

One of the principal features of such a machine, in Mr. 
Butler's opinion, should be its universal character. In all 
his fare-box development he has insisted on a box the adop- . 
tion of which could be universal. The advantages of this 
feature stand out more prominently than ever in connection 
with the transfer device, for here, if any attempt were made 
to fit it to the local transfer conditions on each property, 
the number of disks and tools and multiplicity of parts re­
quired of the manufacturer, would increase so rapidly that 
the cost would be prohibitive. The advantage of this type 
of construction to the railways, permitting as it does the 
manufacture of large quantities of boxes to standard draw­
ings and patterns, jigs, dies and tools, is obviously one of 
markedly less cost for the device. 



SEPTEMBER 22, 1917] ELECTRIC RAILWAY JOURNAL 559 

These developments may be a nticipated as practical 
products of the near future, according to Mr. Butler, and 
then beyond that, still other schemes for further reducing 
the work of the light-weight safety car operator may be 
looked for. Indeed, the dream of a fare box which will also 
automatically make out the trip report has taken definite 
form and will probably be a part of the transfer issuing 
fare box. 

Obviously the development of a transfer-issuing box in­
volves large expenditures of time, pains and money and is 
necessarily slow. But if it will eliminate the abuse of trans­
fers by passengers, the expense and waste of transfer print­
ing and, on one-man cars, valuable time in their _issuance, 
this expenditure, in the opinion of the manufacturer quoted, 
will be worth while. 

Copper Price Announced 
The President has approved the price of 23½ cents per 

pound for copper, f.o.b. New York, which was fixed by agree­
ment between the War Industries Board and the leading cop­
per producers. This price is subject to revision after four 
months, if evidence is presented to show that it should either 
go up or down. 

Three important conditions were imposed by the board. 
First, that the producers would not reduce the wages now 
being paid; second, that the operators would sell to the Al­
lies and to the public copper at the same price paid by the 
government, and take the necessary measures, under the di­
rection of the War Industries Board, for the distribution of 
the copper, to prevent it from falling into the hands of spec­
ulators, who would increase the price to the public, and third, 
that the operators pledge themselves to exert every effort 
necessary to keep up the production of copper to the maxi­
mum so long as the war lasts. 

A formal statement was issued saying that the proper de­
partments would be asked to take over mines and plants of 
recalcitrant producers. 

Copper Wire the Market Barometer 
General Conditions Underlying Present Demand for 

Wire, with Certain Indications of Tendencies 
Now Prevalent 

Copper wire is one of the electrical commodities which in 
normal times are probably the best barometer of business in 
the electrical industry. Wire shows which way the wind 
blows. If business is good, the demand for wire is pro­
portionate, and vice versa. Besides, if the complexion of 
the market changes, the sale of wire clearly indicates it. 

To-day the market for electrical supplies is at its height; 
never has it been greater. However, the demand is not 
created by the regular buyers of normal times, but rather 
by those trades the business of which has been greatly 
stimulated by war conditions, the industrials. Building 
operations in most sections have fallen to a minimum. Gov­
ernment operations have been on a large scale. 

This is the character of the market for electrical goods 
and in like manner for wire. Wire is one of the first of the 
commodities to feel the effect of local conditions. In Chi­
cago, for instance, at the present time the wire market is 
very uncertain because of the wiremen's strike. Demand is 
quiet. There is, however, a ray of hope because certain of 
the contractors have obtained some large contracts and are 
anxious to begin operations, and it is believed in some 
quarters that they may effect a compromise. 

In neighboring cities in the Middle West, however, where 
local conditions are better, the wire market is responsive 
and business is reported as fairly good. In New York, on 
the other hand, where realty interests find it difficult to 
obtain money at a satisfactory price, the market is quiet. 

Another indication of the sensitiveness of the wire market 
is the present condition brought about by the government's 
hesitation in fi xing a price for copper. The wire market 
is very uneasy, and orders are more of the hand-to-mouth 
nature. Many contractors are holding off with the belief 
that copper may be placed at a lower figure and therefore 
the wire base fall. In this connection it has been hinted 
that even if wire base does drop a couple of cents the net 

price of wire will not vary because the discount ma y be 
pared sufficiently to make up the difference. 

The drop in the cotton market had no apparent effect on 
insulated wire. For some time it has been pretty generally 
understood that the big controlling factor in the price of 
insulated wire was no longer copper. Cotton has h ad a very 
important part. However , manufacturers have laid in large 
stocks of cotton or have contracted for f utures at high 
prices, so that any break in the cotton market makes no im­
pression on insulated wire prices. 

Coal Production During August 
According to averages taken of weekly ratios of tonnage 

produced to full-time capacity, the figures prepared by the 
United States Geological Survey show that for the period 
in the month of June for which figures were available, the 
ratio a mounted to 72.1 per cent. During July the ratio 
increased to 76.5 per cent, but decreased during August to 
69.5 per cent. There has been a steady decline reported 
weekly since July 14, when the production percentage 
reached 78.1. Car shortage and labor troubles are chiefly 
responsible for the decreased production during August, 
which occurred principally in Illinois, eastern Kentucky 
and Tennessee. 

Production for the week ending Aug. 18 was the lowest 
that has been recorded to date, namely 62.5 per cent. Since 
that time it has increased gradually, gaining 6 per cent for 
the week ending Aug. 25 and 3.5 per cent for the week end­
ing Sept. 1. Improvement was most marked in Illinois, 
where the return of st r iking miners to work brought up the 
index for that State to 76 per cent, the highest point at­
tained si nce July 28. Indiana a nd western Pennsylvania 
also recorded increases. 

The United States Steel Corporation's orders on hand 
on Aug. 31 a mounted to 10,407,049 tons, which is a de­
crease of 437,115 tons as compared with orders on July 31. 
Unfilled orders have been shrinking gradually since the 
announcement was made that steel prices would be fixed 
by the government, although the labor shortage, conscrip­
tion and repairs to plants h ave been additional causes of re­
duced production. 

NEW YORK METAL MARKET PRICES 
S ept. 13 

Prime Lake, c ents per lb....................... 25 ½ 
E lectroly tic. c ents per lb. . . . . . . . . . .. . . . . . . . . . . . . . ~51/e 
Copper wire b a s e , cents per lb..... . . . . . . . . . . . . . . 3 6 
Lead, cents per lb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 ¾ 
N ickel, cents per lb . .. .. .... . ..... . ............ 5 0 
Spelt er, cents per lb... . . . . . . . . . . . . . . . . . . . . . . . . . 8 ¼ 
Tin, Straits, cents per lb........................ fil % 
A luminum, 98 to 99 per cent, cents p er lb..... . . . 43 1/~ 

OLD METAL PRICES 
S ept. 1 3 

H eavy copper , cents per lb..... . . . . . . . . . . . . . . . . . 24 
Light copper, cen ts pe r lb.. .. .. .. .. .. .. . .. .. .. . .'0 ½ 
Red bra s s , cents p er lb. . . . . . . . . . . . . . . . . . . . . . . . . 1 8 ½ 
Yellow bra ss, cents p er lb..... . . . . . . . . . . . . . . . . . . 1 5 ¾ 
Lead, h eavy, cents p er lb... . . . . . . . . . . . . . . . . . . . . 81;0 
Zinc, cents per l b . .. . . . . ....................... 6 
Steel car a xl es, Chicago, p e r ne t ton ............. $42 00 
Old car wheels , Chicago, pe1· g r os s ton ........... $33. 50 
S teel rails ( scr a p), Chicago, per g ross ton. . . . . . . . $41.00 
Steel rails (rela y ing), Chi cago, per gross ton ..... $ 55 .00 
M a chine s hop turnin gs, Chicago , per n et ton ...... $1 8. 00 

RAILWAY MATERIALS 
S ept. 1 3 

Rubber-cover ed wire b ase, N ew York, c ents per lb. 36 
No. 0000 feed er cab le (ba r e ), N ew York, cent s per 

lb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6 ½ 
No. 0000 f eed er c a ble (stra nded), New York, cent s 

per lb . ............. . . ... . .... ; . . . . . . . . . . . . . 33¾ 
No. 6 coppe r wire (insula ted), New York, cents 

per lb . .... . . . . . .. . .. . : . . ..... · .......... .. . . 
No. 6 copper wire (ba re), New York, ce nts per lb. 
Ra il s, h eav y, Bessem er, Pitts burgh ... .. .. . . . ... . 
Ra ils, h eavy, 0 . H . P ittsburgh, per gross ton ... . . 
Wire n a ils, P itt s burg h, per 100 lb ..... . ..... .. . . 
Railroad spikes, 9 /16 in., P ittsburgh, p er 100 lb .. 
Steel b a r s. P itt slrnrgh, p er 100 lb ..... . . ...... .. . 
Sheet iron , black (24 gage ), P ittsburgh, per 100 lb. 
Sheet iron, galva nized ( 24 gage), Pittsburg h, p er 

100 lb ... . .... .. . , . . .... . . .. .. .. . .. . . . . .. .. . 
Ga lva n ized bai·be d w ire, P itts burgh, cents p er lb . 
Ga lv a n ized w ire, ordinary, Pittsburgh, cents p er lb. 
Cem ent (carload lots), N ew York, per b b l. . .. . .. . 
Cem e nt ( ca rload lots), Chicag o, per bbl . . ..... . . 
Cem e nt ( ca rload lots ), S ea ttle , per bbl .. . ..... .. . 
Lins eed oil ( 1·a w, 5 bbl. lot s ). N ew York, per g a l .. 
Linseed oil ( bo ile d, 5 bbl. Jots), N ew York, per ga l. 
White lead (110 lb. k eg ) , N ew York, cents per lb. 
Turpe n ti ne ( bbl. lots), NPw York, cents per gal. . 

3 3 ½ 
36 

$38. 00 
$ 40.0 0 

$ 4.00 
$7 .00 
$ 4.00 
$8.85 

$10.05 
4.S5 
4.fiG 

$2.22 
$2.31 
$~.65 
$1.23 
$1.24 
12'¼. 
44 

Sept . 20 
26 ¼ 
26 1/4 
36 
s 

50 
8% 

fil ¾ 
42 

S ept . 20 
2 4 ¾ 
20 1/e 
19 
16 l/_. 

8 
6 

$42 .0 0 
$33. 5 0 
$ 41.00 
$ 55 .00 
$1 7.5 0 

S ept. 20 
36 

3 6 % 

33¾ 

33 1;~ 
36 

$38.00 
$40.00 

$4.00 
$7.00 
$4.00 
$8.85 

$9.55 
4.85 
4.ti5 

$2.22 
$2.3 1 
$2. 65 
$1. 22 
$1 .23 
1 3 
44 
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Gear Manufacturers Meet at Chicago 
The American Gear Manufacturers' Association held its 

semi-annual session in Chicago on Sept. 13, 14 and 15 at the 
Edgewater Beach Hotel. The association numbers among 
its members practically all of the prominent gear manufac­
turers in the country. The Chicago session was the largest 
of any yet convened. Pittsburgh was the scene of the last 
meeting-held in May. 

Special importance was a ttached to the present meeting 
because of the members' desire to effect as much st andardi­
zation in gear products as possible-this in common with the 
government's desires for a ll industry, now that the war 
i:, making special demands upon a ll manufacturers and 
users of materials. 

F. W. Sinram of the Van Dorn & Dutton Company, 
Cleveland, president of the organization, opened the sessions 
on Friday morning at 10 o'clock. A paper on "Advertising 
Don'ts" was then read by J. C. McQuiston, advertising 
manager Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. This was followed by a talk on the 
"Heat Treating and Hardening of Gears," by W. H. Phillips 
of the R. D. Nuttall Company, Pittsburgh. 

In the afternoon the convention men were t he guests 
of Chicago members. An automobile trip of about 75 miles 
through Chicago's park system was a feature much appr e­
ciated. In the evening a dinner, music, monologs, lantern­
slide caricatures and the like provided entertainment for 
the visitors. 

On Saturday a paper by B. S. Waterman of the Brown 
& Sharpe Manufacturing Company on "Inspection of Gear­
ing" was read. This was followed by a paper by H. E. 
Eberhardt, of the Newark Gear Cutting Machine Company, 
on "Spur Gearing by the Rotary or Disk Cutting Process," 
and one by F. Schneider of Van Dorn & Dutton Company, 
Cleveland, on "Spur Gears by the Shaper Method." These 
completed the program. 

Electric Railway Equipment Needed 
at Turin, Italy 

Manufacturers exporting material will be interested to 
learn that the interurban electric ra ilway connecting t he 
cities of Turin and Trofarello is to be extended to the town 
of Poirino, where it will subdivide, one section running to 
the town of Canale and the other to Villanova d'Asti . Both 
of these towns are about 20 miles from Turin. Correspond­
ence from those interested should be in Italian or French 
and addressed to the tramway company as follows: Societa 
Belga Tounese, 114 Corso Regina Margherita, Turin, Italy. 

ROLLING STOCK 
St. Joseph Railway, Light, Heat & Power Company, St. 

Joseph, Mo., has ordered eight one-man cars from the Amer­
ican Car Company. 

TRADE NOTES 
Underwriters' Laboratories, Chicago, Ill., announces the 

election to the board of directors of Charles L. Case of New 
York and Sheldon Catlin of Philadelphia. 

J. K. Hoffman, formerly with the Chicago office of the 
Hale & Kilburn Company, has been transferred to the De­
troit office in the Garfie ld Building. 

H. E Hilts, formerly district engineer at San Francisco 
for the Portland Cement Association, has been elected by 
the board of directors of that body to succeed the late J. P. 
Beck as general manager. 

Woodmansee & Davidson, Inc., Chicago, Ill., announce a 
change in name to Woodmansee-Davidson Engineering Com­
pany. The Milwaukee office has moved from the Wells 
Building to the First National Bank Building. 

Sloan, Huddle, Feustel & Freeman, consulting engineers 
of Chicago and Boston, announce the removal of their gen­
eral offices in Madison, Wis., and their local Chicago office 
in the Peoples Gas Building, to the Conway Building, Chi­
cago, Sept. 15. William F. Sloan has assumed personal 
charge of the Eastern office at 14 Kilby Street, Boston, as 
resident partner. 

Standard Steel Works Company, Philadelphia, Pa., a sub­
sidiary of the Baldwin Locomotive Works, announces that 
Alba B. Johnson has been elected president to succeed 
William Burnham, who has been made chairman of the 
board. Mr. Burnham succeeds William L. Austin. Samuel 
Vauclain has been made senior vice-president, Robert Rad­
ford has been made vice-president and treasurer, and W. H. 
Pugh has been made secretary. 

Baldwin Locomotive Works, Philadelphia, Pa., has made 
the following changes in its organization: Samuel M. Vau­
clain, vice-president and manager, has been made senior 
vice-president; James McNaughton, formerly with the 
American Locomotive Company, has been made consulting 
vice-president; Grafton Greenough, sales manager, has been 
made vice-president in charge of sales, and John P. Sykes, 
general superintendent, has been made vice-president in 
charge of manufacturing. 

Elbert F. Norton, sales engineer with the Standard Under­
ground Cable Company's Chicago office, has received a com­
mission as major in the Engineers ' Reserve Corps, U. S. 
Army, and has left for three months' training at Fort 
Leavenworth, Kan. Mr. Norton is a graduate of Purdue 
University in electrical engineering, and is well known in 
the electrical field. He has been with this company about 
five years, and previous to this employment was an erecting 
engineer of electric and steam power plants. 

Norman R. McLure, for the last three years chief en­
gineer of th e Phoenix Iron Company, Phoenixville, Pa., 
has resigned to take a position with the Taylor-Wharton 
Iron & Steel Company, High Bridge, N. J. For the time 
being Mr. McLure will assist in the construction and opera­
tion of the extension to the plant of the Tioga Steel & Iron 
Company, a subsidiary in Philadelphia in which will be exe­
cuted the ordnance contracts recently taken by the com­
pany for the United States Navy Department. 

Berger Manufacturing Company, Canton, Ohio, announces 
the appointment of H. J. Richardson as works engineer. 
His new work includes supervision of the power plant, new 
construction, maintenance and repair of manufacturing 
equipment and buildings. Mr. Richardson recently was 
connected with the New England Westinghouse Company, 
where he was manager of the gage department. Previous 
to this he was acting chief engineer of the ordnance depart­
ment of the Crucible Steel Company, Harrison, N. J. and 
prior to that for a long time h e was with the Commonwealth 
Edison Company of Chicago, the last seven years of this 
service having been in the engineering department. 

NEW ADVERTISING LITERATURE 
B. F. Sturtevant Company, Boston, Mass.: Catalog No. 

23G of its steel-plate, multivane and turbovane fans. 
A. F. Daum, Pittsburgh, Pa.: Illustrated pamphlet de­

scribing various types of Daum refillable cartridge fuses. 
Titanium Bronze Company, Inc., Niagara Falls, N. Y.: 

Illustrated booklet on Titanium aluminum bronze die cast­
ings. 

General E lectric Company, Schenectady, N. Y.: Loose­
leaf binder conta ining five of its latest bulletins on wires 
and cables, as follows: Bulletin 49,300-Armored Cables; 
49,301-Varnished Cambric and Paper-Insulated Cables; 
49,302-Wires and Cables, General; 49,303-Splicing Ma­
terials and Junction Boxes; 49,304-Conductors Insulated 
with Vulcanized Rubber Compound. 

Bridgeport (Conn.) Brass Company: Thirty-six pages, 
Bulletin No. 10, printed in colors. Pages 3 to 6 give a short 
review of the methods of choosing trolley wire during the 
early days of electric railroading, and then give the rea­
sons for the present wide adoption of "Phono-Electric" 
trolley wire on congested city routes, on curves, for gen­
eral city use, for suburban and interurban railways and on 
heavy electrifications. Page 7 contains illustrations and 
descriptions depicting the actual results obtained in the use 
of copper and Phono-Electric trolley wire. The rest of the 
pages are filled with a large number of illustrations show­
ing installations in various classes of service in every sec­
tion of the United States. Installations in Canada, England, 
Scotland and Ireland are also shown. A short description 
accompanies each illustration to give a "nutshell" idea 0£ 
the conditions which led to the use of Phono-Electric wire. 




