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Lubrication No Longe 
Guess Work 

,-~9'20 

A STUDY of Prof. Upt 
this issue leads to the c s10n 

always improve our methods and practice. 

tion in 
we can 

Not many years ago lubrication s imply meant "flood 
her" with any kind of oil or grease. It meant, fo r 
instance, big bearing boxes with a great amount of oil 
waste, which was thrown away as no good after being 
used a short time. We were not pinching the pennies 
so closely. 

Now we can reclaim the dirty waste, filter the oil and 
spend thousands on bearing designs-even use ball and 
roller bearings-and still find such refinements 
profitable. 

Good lubrication means decreased maintenance and 
less depreciation. Good lubrication is a function of the 
bearing and of the lubricant used, and all the recovery 
processes may not decrease maintenance if the wrong 
kind of lubricant was used originally. We can't afford to 
say, "Oh, well, we have been using this oil and that 
grease for years and it's all right" unless we are sure 
there isn't something better and cheaper on the market. 
Lubrication is only one item which proves that eve ry 
detail of a business must be studied with care by the 
operating engineer. 

What Mean 
These Jitney Fights? 

W HAT is the place of the automobile public service 
vehicle? We have had many papers and reports on 

"automobile competition" and "motor truck competi­
tion." Have we had any on "how to use the motor ve­
hicle" or "motor truck co-operation"? We set ourselves 
up as transportation experts, but most of our energies 
with reference to the question of the motor vehicle a re 
devoted to arguments to show its impracticability. At 

• best we reluctantly admit a limited subordinate field. 
Is this the manner in which to approach the question? 

Or should we not be the first to prove, by using this 
agency ourselves, exactly where it fits? 

Most of us remember the t r ials of the cables and 
later the electric cars to get a hearing as possible 
agencies in the field of local transportation. We believe 
it was Sir William H. Preece who said in testimony be­
fore a committee of Parliament that Edison's plan to 
operate ~lectric lamps in multiple was impracticable for 
"demonstration shows (it) to be hopeless and experi­
ment has proved (it') to be fallaciou s.' ' But such 
difficulties to be overcome merely added zest t o t he work. 

In the present issue we are presenting the last, and 
what we hope will prove to be a very useful , install­
ment of Mr. Jackson's "The Place of the Bus" series. 
Using data therein conta ined, who ar e better qualified 
to place the passenger bus in its rightful sphere of 
usefulness than the managements of electric raihvays? 
Similarly, who are more able to place the motor truck 

, in the interurban field or as a feeder system than the-;e 
same managements? 

If the public service motor vehicle has a place-and 
we sincerely believe it has and will continue to have a 
place--in the t ransportation field, we believe the elec­
tric railway organizat ions will be woefully lacking in 
the recog nition of t heir duties and opportunities if 
they do not t ake t he init iative in the work of placing 
the bus and truck in t heir proper spheres with relation 
to service by rail. 

Dealing 
in Figures 

CAR design is as old as the ra ilway indust ry, and 
perhaps we expect t oo much when we predict an 

age of standardized car s, for past hist ory does not 
encourage such a prophecy. 

With the many des igns available we read with inter­
est of the offer of prizes by t he London County Council 
for a ne,v car design for that system. When conserva­
tive England t akes such st eps there is evidence of di s­
satisfaction with pr esent designs, or at least hopes for 
a better one. Then, again, there is foo d for thought 
in the remark of a prominent motor bus enginee r that 
street cars are defective because they are designed t o 
be as strong as pos~ible, not as weak as possible. The 
successful use of the safety car for cer tain traffic con­
ditions shows that there are r easons for this st atement. 

As we have many times pointed out a considerable 
number of the benefits which would come from com­
plete standaidization will result if ce r t ain part s or 
dimensions, such as roof contour, spacing between sirle 
posts, etc., a re standar dized. When the electric rail­
way industry uses only about 10 per cent of the car 
wheels manufactured and yet has mor e than 360 differ­
ent types of wheel, there , at least, seems to be oppor­
tunity for more standardization than now exist s in 
railway equipment. 

How's This for a Shop Slogan: 
"Do It Mechanically"? 

T HE electrical compan ies throughout t he country 
have adopted as a catch phrase, and it is a good 

one, the words " Do it electrically." It is a challenge 
to every prospective or possible user of -electricity to 
apply it for lighting, heating and power production, in 
prefer ence t o other means or in addit ion thereto. In 
the shops and elsewhere on the electric railway proper­
ties of the country there are still many operations 
being performed by hand that could be done m uch 
better and cleaner by machines. It would be well, there­
fore, for t he master mechanic, the roadmaster and 
others t o paraphrase t he above expression to t he form; 
" Do it mechan ically." There is possibly less need for 
a reminder of this kind now than there was some years 
ago, because it is so difficult and expensive to keep good 
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mechanics t hat a mechanical device is a godsend if it 
is reasonably effect ive. 

This reminder is needed less by t he master mechanic 
or roadmaster than it is by t he man higher up, who 
holds t he pu rsestrings and wh o "has t o be shown" 
when a r equi sition for a new tool or other device is pu t 
t hrough. To the latter we say that good ma intenance 
in t hese days means good equipment, much of which 
w ill pay fo r itself in short order. The writer was im­
pressed in one shop la tely visited by t he close adaptation 
of t he tools to t he work to be done. H e was not sur­
prised, therefore, to hear the master mechan ic in charge 
say that he believed in us ing t he best t ool available 
in per forming each shop oper ation. There is oppor­
tunity fo r much ingenuity in find ing the best tool for 
each job or, in t he event of lack of such tool on t he 
market, in making someth ing to fit t he need . 

Selling Transportation 
Has Become a Necessity 

T HE developments of t he pas t f ew years and, mo re 
acutely, some r ecent situations with which we are 

all more or less familiar, show tha t electric railway man­
agement does not consist only of the abilit y to operate 
a road economically. The days of development and 
des ign and the days of perplex ing opera ting problems 
have both presented their special d ifficulties, but t hey 
have been, on the whole, fai rly well mastered, or at 
least reali zed. But the outstanding problem fo r electric 
ra ilway management today is to sell t he t ransportation 
service which the ra ilway furni shes or is in a position 
to furni sh. 

As we see it , there are fo ur parts or phases of the 
business which must be sold in order that t he whole 
transportat ion ser vice be put across fa irly and ade­
quately. 

F irst of all, we must sell the necessit y of ra ilway 
service as compared with any and all other fo rms of 
tmnsportation. To do th is we must prove, among other 
t hings, t hat jitneys alone will not answer t he needs of 
a progress ive community, but that unless jitneys a r e 
put on the same bas is as regar ds schedules, t axes and 
other burdens and regulations they will drive t he cars 
from the st reets . 

In the second pbce, we must thorough ly establi sh 
in the minds of a ll t he good faith of t he manage ment 
and its desire to please the public so far as its ab ili ty 
to do so will permit. 

In the third place, we must sell the monopoly idea­
the economy and sufficiency of public ut ility service 
under one management . 

Finally, we must sell the necess ity fo r incr eased fares 
and rates, under pr esent -day conditions. 

All t h is is no small j ob. And it must be done 
thor oughly. And the sale must be made to two classes 
of people: First , t he employees of the company, the 
men who perform t he many acts connect ed with the 
actual operation, and, second, the public which uses 
the t ransportat ion ser vice which the railways sell. 

This is the big pr oblem of today. It does no good 
to bemoan past fa ilures, to condone past mistakes, to 
repeat past hi story. The job today is to sell trans­
portation, and all energy should be put to do t hat job. 

Too frequently we have seen what we interpret t o 
be a lack of appreciat ion of the necessary psychological 
link between the management and it s public-a little 
t endency to stand aloof, perhaps, or to neglect that 

closeness 'Of personal touch which makes the ' difference 
between understanding and lack of understanding. We 
believe such acts are entirely thoughtless or the result 
of its being " the same old story," to talk to the public. 
But it's always a new public-new men and women or 
boys and g irls become men and women. Perhaps there 
is an unconscious t ouch of the deplored policy of bygone 
days, r epresented by the alleged statement of the late 
William K. Vanderbilt, when railway men too often 
acted on the theory. that they had the only real trans­
por tation agency and · the public had to take it or do 
without. It may have been true, but the pos ition was 
wrong psycholog ically .' 

That an act is unconscious makes it none the less 
ha rmful, and the result is felt not by any particular 
company but by the industry as a whole. It is a com­
mon duty fo r all of us to "sell transportation." 

How can we accomplish what we want ? That "actions 
speak louder t han words" is as t rue today as ever in 
dealing with the public. This public is reasonable. 
Most Americans want to give a square de-al, and they 
will , when shown. But they must be shown, and not 
only by ar g ument but by example. Electr ic railway 
managers are suscept ible t o getting out of touch with 
the public, and a big part of t he job is to guard a gainst 
t his. . 

Know your customer, make him respect you ·and like 
to do business with you. Acqua int him with your 
bus iness and he is three-fourths won. 

There Are Teams 
Now at Work 

W E SAID something in ou r issue of J uly 10 about 
"The Coaches Can't Do It All" and we have been 

impressed by t wo or t hree examples since then which 
go to prove t he point we made. We have already men­
t ioned the fact that one element of electric ra ilway 
management today is to "sell '' the railway industry t o 
the men on t he job as well as to the public. The r esults 
of such work come back to us in gratifying manner. 

A most inspiring instance of this truth, wh ich oc­
curred last week, was t he wai ver of t he Quaker City 
carmen of their ri ght to insist upon t he wage increase 
due them unt il the company can afford t o grant it. 
" For nine and a half years the management has played 
fa ir with us a nd it was about time t hat we came back 
at t hem," as one P.R. T. employee said. Another similar • 
incident, though not quite so dramatic, was the support 
which employees' representatives have given the New 
York Railways in their recent troubles and arguments 
with Mayo r Hylan. And another instance is t he con­
certed action of the employees of t he Connect icut Com­
pany in t he various ci ties in which the jitney fight now 
ra g-es. One of their representatives said in a recent 
town meeting, gathered to di scuss the railway-bus com­
petition, t ha t fo r twenty or thirty years he ana his 
fellows had been treated well, had had fai r play by the 
management, and so were wi t h the management now in 
t his time of trouble. In both New York and Connecti­
cut employees' petitions were presented which indicated 
not only a selfish interes t of t he men but also a concep­
tion of some of the real problems of the systems in­
volved. 

We repeat that " The Coaches Can't Do It All" and 
that it pays t o have the men on the systfm intimately 
acquainted with the problems of the business-entirely 
"sold" on t he needs of t he indust ry. · 
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Power Factor and Load Factor 
Important on Energy Contracts 

W HAT load factor and power factor do you main­
tain upon your system? How much do · they cost 

you per year? What limitations <lo they place upon 
your operation? 

It is needless to emphasize again the losses in capacity 
of equipment, efficiency, regulation and net ineome r e­
sulting from operation at low power factor and load 
factor upon the system for which electrical energy is 
generated by the r ailway company itself. However, with 
the increased tendency to purchase energy fo r railway 
operation, or at least to allocate cost of energy between 
the railway and lighting departments of combined ut lli­
ties, the problems of load factor and power factor are 
confronted in slightly different form. 

The tendency of large central stations to penalize such 
low factors or to offer a bonus for the maintenance of 
high factors is increasing. Whatever ma.y be the argu­
ments against such a pr actice, they are principally 
l:l.pplicable to the small consumer, who has difficulty in 
understanding both the meaning of the ter ms and the 
j ustification of the claims. 

In the wholesale contract it should be r elat ively easy 
to reap a considerable saving as a r esult of a bonus fo r 
load factors 40 per cent and above and power factors 
between 85 and 100 per cent. In no case is it easier to 
maintain high power factor than in the average railway 
rnbstation, equipped with synchr onous converters or 
motor-generator sets . In the case of load facto r the 
problem of obtaining sufficient diver sity of load is r ather 
more difficult. However , in large city syst ems, com­
bined urban and inter urban utilities and electrified 
steam railroads with r egenerative braking relatively 
high load factors should be available. Recent reports 
from the Chicago, Milwaukee & St. Paul Railroad indi­
cate that load factors have been increased from 40 to 
60 per cent. This is an excellent showing for such a 
system. 

A portion of the savip.g, particularly in the case of 
power factor, might well be passed along to the substa-

. tion operator who is active in maintaining such a condi­
tion. It should not be necessary to install an elaborate 
metering system upon which to base such a . plan. Regu­
lar reading of the substation power-factor meter, checked 
occasionally by an inspector, should be sufficient to de­
termine the average value for the month. E ven if a 
r ecording inst rument seemed desirable for each sub­
station the saving would probably be much greater and 
the expense involved. in recording considerably less, re­
spectively, than in t he case of coast ing clocks and ener gy 
measurements made at present upon individual cars as 
a basis for a bonus system for motor men. 

It is possible that in our attempt to r un down and 
eliminate every poi;;sible operat ing and maint enance cost, 
in these days of conservation, we have neglected this 
very impor tant saving. As a result of a recent investi­
gation made by H. C. Thuerck of P urdue University 88 
per cent of the central stat ions quest ioned were found 
to include load factor clauses in their contracts and 50 
per cent include clauses involving power factor. As 
these central stations represent the lar gest utilities of 
the country the practical possibility of closing contracts 
in the future involving such clauses is very evident. 

A typical clause, involving both lo!:td factor and power 
factor, taken from the wholesale contract form of one 
of the large central stations reads as follows: 

T.he maximum dem a nd shall ·be determined from actual 
measurements of the cust omer's demand a nd a considera­
tion of the power factor at w h ich t hese mea su remen ts are 
taken a nd shall be ca lcula ted by multiplying the great est 
integra t ed fifteen-minute demand occurring a t a n y time 
within thP twelve. mon t hs ending with t he month under 
consideration (e limina ting from -con sideration , however, 
peaks or demands due t o short circuits , line disturbances, 
et c. ) by 80 per cent d ivided by t he actual power fa ctor at 
which the mea su rement is taken. 

The average annual load factor of the central stations 
r eporting was 52 per cent, with a range of from 32.5 to 
92.2 per cent. The monthly load factors vary from 40 
to 92.8 per cent, wi th an average of 61 per cent. Power 
factors were found to cover the entire field from 70 t o 
100 per cent, with an average of 90 per cent. 

It does not fo llow, of course, that the addition of a 
relatively low load-factor load of a railway system will 
lower the load factor of the central station. In fact, it 
is very likely to raise it, due to the diversity of the two 
peak loads. As increased load factors and power factors 
mean increased economy and greater conservation of 
f uel such problems are worthy of e;densive detailed 
study. 

Interlocked Planning of 
Transportation System and Town 

AVERY desirable new residential suburb of Cleve­
land was recent ly made more desirable by the 

placing in operation of a new rapid transit railway 
which makes it possible for the suburbanite to go from 
his home to the Public Square in less than th irty 
minut es despite a distance intervening of 9 miles. This 
new railway is described on another page of this issue. 
The interest ing part about this is that t he planning of 
the railway was interlocked with the planning of the 
suburb. Transportation was just one phase of a very 
comprehensive plan worked out by a fi rm of real estate 
operators for opening up a great tract of land outside of 
Cleveland for residential proper t ies. 

These men have demom,trated a pret ty good knowl­
edge of transportation matters as well as real estate. 
They realized that high speed transportation con­
necting their property with the heart of the city 
would be a t r emendous advantage in disposing of the 
land at a profit. They made the high speed service 
possible by secur ing a private right-of-way from their 
property all t he way to the Public Square and built a 
road· without any grade crossings except those in the 
suburb itself. Then they accomplished what in effect 
is an excellent skip-stop system in the suburb by so 
laying out the streets t hat there are only three through 
street crossings with the railway per mile and hence 
only three stops per mile. This secures the economy 
of few stops and makes possible a high schedule speed­
the advantages of sk ip-i;; t op operation- without intro­
ducing any of t he criticism of the skip-stop plan, for 
if the street on which a man lives does not r un through 
to the car line he is not going to kick because the car 
doesn't stop at his corner. 

Furthermore, by limiting the number of stops and 
thereby multiplying the number of r iders to board and 
leave t he cars at each stop there will develop there a 
business center, r esulting in a great enhancement of 
land values. This joint real estate and railway develop­
ment in Cleveland will be at least one case, apparently, 
where the builders of the railway will derive some 
benefit from the great appreciation of property values 
that always follows good transportation. 
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DOUBLE BOULEVARD AND DEPRESSED RAILWAY CONSTRUCTION THROUGH EAST END OF SHAKER HEIGHTS 

New Rapid Transit Line in Cleveland 
Line Built as Pari of Real Estate Development, with Entrance to Public Square Over Private 

Right-of-Way, Has Become Main Factor in New Union Station Project­
Temporary Entrance Over Surface Line Tracks Begun 

with 20 m.p.h. Schedule Speed Average for Run 

S
E:VERAL years ago the Van Sweringen Company, 
Cleveland, Ohio, platted a 4,000-acre tract of land 
just outside the city limits and to the southwest 

of Clevelan<l and opened it up for home s ites under the 
name of Shaker Heights. Since that time nearly 8,000 
properties, ranging in size from 40-ft. lots to two- and 
three-acre pieces, have been sold and numerous families 
have taken up residence in this incorporated suburb. 

As the new suburb was more t han 8 miles from the 
Public Square and practically without transportat ion 
facilities, a part of the comprehensive plan of the Van 
Sweringen interests was to provide a high-speed electric 
railway service over private right-of-way from the 
suburb to the Public Square at the heart of Cleveland. 
This, it was planned, would give the residents of this 
section a means of getting to their work in the city in 
much less time than t hey could when living in the more 
desirable residential sections within the city limits, 
where they would depend on the street railway. This 
promise of a rapid transit system provided a forceful 
selling argument in interesting prospective buyers in 
Shaker Heights real estate. This was all done in good 
faith, and the railway right-of-way laid out and pro­
vided for in the immense program of street improve­
ments and other development work which the real 
estate company carried on, involving the investment of 
large sums of money. But while the first contracts for 
work on the rapid transit line were let in 1914, the 
war-time restrictions, high prices and scarcity of mate­
rials have delayed the completion of the railway until 
recently. Operation was finally begun on Sunday, April 
11, 1920. 

For the purpose of building the rapid transit line the 

Cleveland Interurban Ra ilway Company was organized 
as a subsidiary of t he Van Sweringen Company. The 
location of t he private r ight-of-way of this railway from 
the P ublic Square to Shaker Heights, the present route 
from t he P ub1ic Square to Thirty-fourth Street over 
lines of the Cleveland Railway, and the location of 
Shaker Heights relative to the city of Cleveland are 
shown in an accompanying map. The private• right-of­
way of the company, which has already been secured, 
begins practically a t t he P ublic Square and extends out 
t h rough t he valley of the Cuyahoga River, adjacent to 
the Nickel P late Railroad, and thence through a cut 
without gr ade crossings practically to the junction point 
in Shaker Heigh ts. From here out the line divides into 
two branchf>s, both built on the surface, one extending 
2i miles beyond t he junction over the South Moreland 
Boulevard and t he other 2g miles over the Shaker 
Boulevard. The distance from the Public Square to the 
junct ion is 6½ miles, making t he total distance to the 
end of t he South Moreland branch 9 miles and to the 
end of the Shaker Boulevard branch 8¾ miles, a total 
length of double-track line of 11 i miles and an equiv­
alent s ingle-track mileage of 23¾ miles. 

Because t he r ight-of-way in the central section of the 
cit y made possible connection with practically every 
railroad entering Cleveland easy, the Cleveland Inter­
urban Rai lway rather naturally became involved in the 
Union Station project as affording the best entrance 
into a new stat ion for all steam and electric lines, 
having a locat ion close to the Public Square. The com­
plications of this larger undertaking have delayed the 
completion of the plant of t he interurban company for 
its own entrance to the Public Square, and temporarily 
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the rapid transit cars are 
therefore being routed from 
Thirty-fourth Street in over 
existing lines of the Cleve­
land Railway. a distance of 1 i 
miles. The routing of t}l.e 
rapid transit cars at present 
is therefore around the post 
office loop adjacent to the 
Public Square, thence north 
on Superior to East Ninth 
Street, west on Ninth Street 
to Broadway and along Broad­
way to Thirty-fourth S.treet, 
there Jommg the private 
right-of-way. 

The right-of-way is laid out 
the entire length and all 
bridges designed for an ulti­
mate of four tracks, looking 
toward an express and local 

--·- =C/eve/anci Interurban Rallway, no w Consfrucfect over Private Rig/rt-or- way. 
---= Presenf Route or Clevelcmd .ln 'terurbcm Cars over Cleveland Rai/wax. Trac/rs. 
- ------=Ultim ate Enfrcrnce or C/eve/anci Interurban Railway to New Union 7erminal over Privcrle R!glrf-of'-way 

Ol.'T LINE MAP OF SECTION OF CLEV ELAND, SHOW I NG L OCATION 
OF SHAKl<: R HEIG HTS DEVELOPMENT AND T HE ROUTE OF 

T HE: NEW CL EVELAND I N T ERURBAN RATLWAY 

service at some future time. At present the system has 
been double-track~d throughout. As soon as the r ight­
of-way enters the Van Sweringen property it widens out 
to provide a 90-ft. railway area through the center , 
with a 50-ft. boulevard on either s ide. There a re no 
grade crossings between the downtown terminal and the 
junction point in Shaker Heights. From Woodhill Road 
to the junction the tracks are depressed and a brick 
and concrete fence, unique in design, ornamental and 
comparatively inexpensive, has been built for protect ion 
along either side of the depression. The details of this 
fence design are taken up in a later paragraph. The 
boulevard lighting poles are built into this fence, and 
it is the plan to carry the feed wires for the light ing 
system on the trolley poles with a lead-in from each 
lamp, thus avoiding any wires paralleling the boulevard 
othei· than those on the trolley poles. The fr ontage 
along the boulevards is to be developed with high-g rade 
apartment buildings. 

One of the unique features developed in connection 
with the operation of the cars on the surface from the 
junction point to the ends of the two lines is that t he 
layout of streets was so arranged that there would be 
a grade crossing only every on·e-third mile. This serves 
the dual purpose of minimizing the danger of accidents 
at grade crossings and reducing the number of stops to 
a maximum of three per mile. This feature was car­
ried out completely in connection with the South More­
iand Boulevard branch, but it was not thought of until 
the street · construction work along Shaker Boulevard, 
whi.ch was done first, was too far along to change. This 
control over the number of stops through the street 
arrangement is better appreciated by a glance at t he 
accompanying map of Shaker Heights. 

A further result of the limitation of the number of 
stops to three· per mile through the layout of str eet 
intersectiom will be to make each of these points a busi­
ness or community center. As a part of• the develop­
ment of this idea the promoters plan to build a railway 
station at each of these points and so to design it as 
to provide for important concessions from whtch an 
income will be derived. This return, it is expected, will 
considerably more than offset the interest on the invest ­
ment and the maintenance of the property. Each of 
these stations is to be of different architectural design, 
providing a distinctly ornamental addition to the busi­
ness center that will harmonize with the surroundings 

and meet bus iness needs. None of t hese stations has 
as yet been built, but t he plans fo r them are pretty 
well along and several of them will be built this sum­
mer, accord:ng to present plans. 

TRACK AND O VERH EAD C ONSTRUCTION 

The track and overhead are of high-grade construc­
t ion, following a.long standard practices. The track is 
all of oper1 t ype const ruction, with 90-lb .. A. S. C. E . 
r ail lairl on 8½-ft. x 7-in. x 97in . oak and yellow pine 
ties, some creosoted and some not, depending on what 
could be secured . The roadbed is completely rock bal­
lasted. Bonzana continuous joints and Abbott joint 
plates and welded bonds of (he type developed by L. 
P . Creceli rn,, electrical engineer Cleveland Railway, 
were used. 

The overhead is of the catenary type, supported on 
concrete center poies. The trolley used was of No. 
0000 size and about 4 mjles of 500,000 circ.mil feeder 
is carried on short s ide-arm brackets on t~e trolley 
poles. 

ROLLING STOCK FOR TH E R APID TRANSIT LINE 

For the time being, fou r of the Cleveland Railway 
center-entrance and exit cars, refi tted for t he rapid 
transit service, comprise t he complete rolling stock 
equipment of the interurban railway company. These 

M A P OF SHAKER HEIGHT S SHOWING LAYOUT OF 
ST REE T S TO LIMIT T HE NUMBER OF 

S T OPS TO T HREE PER MILE . 
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V IEW OF NEW LINE A T .JUNCTION P OINT WHERE SUR­
FACE CONSTRU CTION B E GINS , SHOWING CENTER 
POLE AND CAT ENARY OVERH EAD CON STRU CTION 

will be added to as the territory served develops . These 
car bodies are owned and supplied by the Cleveland 
Railway under an operating agreement, which will be 
given in a later paragraph, but the cost of re-equipping 
them was paid by the interurban company. The equip­
ment comprises Brill 68-E-1 trucks mounted on 26-in 
wheels a nd having a 6-ft. wheelbase, four Westinghouse 
340-A-l motors gea red for 45 m.p.h., Westinghouse HL 
multiple-unit cont rol and automatic air brakes. The car 
bodies are 51 ft. long and have longitudinal seats on one 
side and cross-seat s on the other, with a well in t he 
c:enter, and provide a seating capacit y of s ixty passen­
gers. The cab partition at the fro nt end of the cars 
was moved back slightly to make room for the installa­
tion of the multiple-unit control equipment in t he cab. 
The installation of this equipment in the cab was made 
partly bec.:iuse of lack of clearance and space under­
neath the car and partl~' 
to make frequent inspec­
tion, cleaning and any re­
pair work easy, The man­
ner in which the cont rol 
mechanism was mounted 
in an asbestos lined cabi­
net in the motorman's cab 
is pictured in an accom­
panying illustration. 

A thirty-minute service 
is being given on both the 
South .M: o r e I a n d and 

TYP ICA L BRIDGE CONSTRUCTION, SHOWING PROVISION 
FOR AN ULTIMATJ<J OF FOUR T RACKS , A ND TEMPO-

RARY STAIRS DOWN TO THE LOADI N G POINT 

Shaker Boulevard branches, the cars on both lines being 
operated into the city, thus providing a fifteen-minute 
sen:ice between the Public Square and the junction 
po int. As the riding increases with the growth of the 
territory addit ional car s will be added to each train 
rather than to shorten th e headway. This manner of 
increasing the service will he carried out in order to 
preserve certain defini te t imes of arrival and departure 
of cars, since it is believed t here will be less objection 
to comparat ively infrequent service if the riders know 
what the schedule is. 

The runni ng time from the end of either branch to 
the Public Square is at present twenty-seven minutes, 
permitting of a three-minute layover at eithe·r end of 
t he run, each car making one round trip an hour. The 
schedule speed obtained in this service is at 20 m.p.h., 
including stops. When the union terminal project is 

completed, so that the cars 
can be operated the entire 
distance over p r i vat e 
right-of-way, it w i 11 be 
possible to cut ·seven min­
utes off the running time 
each way. This will give 
a schedule speed, including 
stops, of 27 m.p.h., and 
make it possible for resi­
dents at the end of the 
lines in Shaker Heights 
to ride to the P u b 1 i c 

A T T OP, TYPE OF CAR BEING USED IN THE RAPID TRANS IT SERVICE. A T LEFT, CONSTRUCTION ON PRIVATE 
R I GHT-OF -\VAY O F CLEVELAND INTERURBAN RAI LWAY IN CLEVELAND. AT R IGHT, DEPRESSED 

RI G HT-OF-WAY BETWEEN WOODHILL ROAD AND THE J UNCTION, SHOWING 
ORNAMENTAL F E NCE ALONG E ITHER SIDE 



July 31, 1920 ELECTR IC RAILWAY JOUR NAL 207 

Square in twenty minutes. A flat fare of 10 cents for 
a ride over the full length of the line, or any part of it, 
will be collected when operated completely over the com­
pany's own right-of-way begins. At present the 5-cent 
fare is collected when the passenger boards the car and 
another when the car passes from the city line to the 
interurban line or vice versa. An effort was made to 
work out a zone plan in this connection, but the difficul­
ties of locating zoning points and features of competition 
with the Cleveland Railway city lines brought the conclu­
sion that this was not expedient. The 10-cent fl at fare, 
however, even from points within the city limits to the 
Public Square, has not seemed to deter people from rid­
ing on the rapid transit line, though they could r ide 
over the lines of the Cleveland Railway from the same 
point for f) cents. For example, officials of the inter­
urban railway have been surprised at the amount of 
business originating at the Woodhill Road stop. This 
is in a cO'mmunity settled largely by workingmen and 
served by a city line. However, the running time to 
the Public Square on the latter is twenty-five minutes, 

, whereas it is only fourteen minutes on the rapid transit 
line. This difference of running time has apparently 
attracted the patronage of numbers of working people 
despite the 10-cent fare. 

It has been found, since the operation of the rapid 
tran.sit line began, that the travel of domestic employees 
and mechanics between the city and Shaker Heights 
gives ab~ut equally heavy traffic both ways during the 
rush hours. This characteristic will undoubtedly change 
as the territory becomes more thickly settled and the 
number of building operations decreases, although there 
will very likely continue to be a noticeable traffic of 
a.omestic help outbound in the morning and inbound in 
the evening. 

OPERATING AGREEMENT WITH CLEVELAND RAILWAY 

The Cleveland Railway entered into an operating 
agreement with the Cleveland Interurban Railway last 
September. By the terms of this contract the former 
furnishes the rolling stock (temporarily) and the train­
men and power necessary for the service and main­
tains the overhead equipment and all :fixtures, col:ects 
and retains all fares and pays the cost of operation, 
including maintenance, transportation expenses, general 
tXpenses, taxes and interest. The units to be used in 
:figuring these costs are the average costs per car-mile 
of operating the city lines. If there is any surplus over 
these costs the city company pays the interurban com­
pany 90 per cent thereof, but the latter indemnifies the 

MULTIPLE-UNIT CON TROL EQUIPMENT M OUNT E D IN THE 
CA B OF THE RAPID TRANSIT CARS 

former against any deficit. The city company is entitled 
to collect and retain the regular rate of fare from 
passengers on the rapid transit cars while they are 
on the city track between the Public Square and East 
Thirty-fourth Street, in addition to the fares collected 
from passengers while on the interurban company 's 
track. In return for the revenue thus obtained from 
passengers while on the city track the city company 
pays the interurban company 2 cents per car-mile for 
the use of its cars. 

The agreement was made for a period of two years 
from Oct. 1, 1919, and for another year beyond that 
expiration if nf!ither party desires to terminate it upon 
its expiration. 

The fence, previously ref erred to, along the depressed 
right-of-way was constructed by first pouring a .24-in. 
square footing 3 ft. deep and coming up to the level 
of the ground every 15 ft. Four ½-in. steel rods, 24 in. 

CON CRETE CRIBB I NG USED I N SHORIN G U P THE SIDES OF CUTS 
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long, were then set in this concrete, with 12 in. project­
ing above the top. Pre-cast heavily reinforced 7-in. x 
6-in. concrete bottom .rails were then laid to qpan these 
footings, being placed between the vertical r ods set in 
the foot ings. 

With the bottom rails in place, a single t ier of 
brick was laid on the footing and carried up t o the 
proper height, fo rming a hollow post 17 in . square 
on the outs ide. The posts were then filled in with 
concrete, the 13-in. wide heavily re info rced concrete 
top rails laid in place and the post s topped off, 
filled in with concrete and capped, giving a solid mon­
olithic construction. The space between t he bottom and 
top concrete rails was then filled in with a 4-in. cur t ain 
wall of brick. This br ick curtain serves only to com­
plete the appearance of t he fence, the posts and top and 
bottom rail s providing all the st rength necessary. This 
has been attested by the manner in which the fence 
has withstood the shock of a severe bump from an 
automobile on two or three occasions. The curtain wall 
has been knocked out, but the concrete rails have not 
been damaged, though the automobiles have . 

The property of the Cleveland Interurban Railway 
was planned very largely by W. E. Pease, chief engineer 
t he Van Sweringen Company. 

New Discipline Plan 1n Los Angeles 
Merit and Demerit System with Novel Features 

Adopted by Los Angeles Railway Cor-
poration for Its System 

A MERIT and discipline system that makes em­
ployees disciples of merit is the program of co­

operation between executives and platform men that 
has been introduced by the Los Angeles Railway 
Corporation. On the theory that a man's past record 
should not prevent him turning over a new leaf for 
efficient service, the company has discarded a ll pre­
vious conduct sheets. A n ew card index h as been 
opened for veteran and new employees alike. 

Commencing with a mark of 100 per cent each 
month, a motorman or conductor has the opportunity 
to maintain hi s clear record for thirty days and earn 
the cash bonus which is attached to the pay enve lope 
or he may automatically di sc harge himsel f by acc u­
mulation of demerits which would bring h is efficiency 
below a mark of 75 per cent. While a man may earn 
the bonus by keeping his commencement record of 100 
per ce.nt clear, he can place himself in line for special 

handle the situation and virtually confesses failure. 
If a case of alleged negligence in duty is so complex 
that the division superintendent is unable to handle 
it, then it goes to the manager of service, George Baker 
Ander~on. The latter represents the "Court of Last 
Resort," and he reviews all credits and demerits. An 
employee is welcome to appeal his case to the manager 
of service after a supervisor or superintendent has 
meted out discipline and he is assured of a hearing. 
At the end of the month each platform man receives 
a card showing his efficiency percentage for the month, 
t hen the slate is wiped clean for the next month. 

T he "Kuhrts Plan" is designed to increase the ini­
tiative of platform men as contrasted with the dis­
carded system of expecting men to follow orders and 
ask no questions. Practical suggestions for the bet­
terment of service are recognized under the merit sys­
tem and encouraged by an award of from five to fif­
teen points credits. 

P lacing opportunity in the hands of the men instead 
of merely 8xpecting them to fulfill routine instructions 
is the keynote of this plan . A quick response has come 
from them. Since the plan has been in effect increased 
efficiency as well as t he increased care of · materials 
has been not iceable. 

When a man's percent age of efficiency falls to less 
than 75 and he st ands at the. threshold of dismissal 
his general atti t ude t o t he company is c.arefully 
weighed befo r e fi na l action is taken. The "Kuhrts 
Plan" is t o help t he man who will try. If in the face 
of his opportunities he sh ows general di sregard for 
his own welfare as well as that of the company and 
his offences are serious he automatically discharges 
himself in short order. But the final word dismissing 
a man cannot be given until approval has been given 
by the manager of service. 

The grading of credits or demer its is on the basis 
<?f from fi ve to fif ty point s each, with five points repre­
senti ng 1 per cent. T he credit accounts are balanced 
monthly and the bonu s will come in the form of 'a 
Christmas g ift. Payment will be mad~ Dec. 15, but 
a man must h ave been in the company's service six 
months to be eligible. This feature encourages men 
to stay with the job and t ake a lively interest in their 
work, knowing that finan cial r ewa rd and appreciation 
are forthcoming. · 

A Unique Service 
consideration and promotion by gaining credits that IN a recent issue of System the following sugges­
would give him more than 100 per cent. tion for increasing the volume of business of drug 

G. J. Kuhrts, general manager of the company, · stores and other busy corner stores is offered. This 
· placed this new system into effect, and under the appears to be a suggest ion upon which the electric rail­
"Kuhrts Plan," as this system has become known, way may many t imes capit alize. 
s upervisors h ave the first authority to impose credits The note says: St reet car callers, similar to the 
or demerits., Since they are the closest to the plat- train callers in rai lroad stations, are used sµccessfully 
form men during working hours they are in position by the management of a drug st ore in Springfield, Ohio, 

' to observe when an employee is exerting his best as a service to the public. The store is situated on a 
efforts to render accurate daily reports, display excep- street corner where the majority of car passengers . 
tional acts in prevention of accidents or injuw and like transfer from one line t o another. 
matters. At the same time the supervisor is the first to F or the benefit of the public, the arrival of cars on 
observe when an employee shows a laxity in observance the different lines is announced by a caller in the drug 
of running schedules, careless operations of car, failure, store .. A customer does not have to worry about miss­
neglect in collection of all fares and rendering of prompt ing a car, but can make any necessary purchases while 
and proper reports. waiting in the store. 

The supervisor's observations are reported to the That this and other service plans inaugurated by the 
divis ion superintendent and the latter assumes juris- store are successful in winning customers is attested 
diction when the supervisor finds h imself unable to by the heavy increase in the volume of business. · 
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The Place of the Bus-VI 
In This Final Article It Is Shown that Practically Every Kind of Motor Bus Operation Costs More Than 

Modern Car Service on a Well-Traveled Route, Proving that at Present Costs the Bus May 
Supplement but Cannot, from an Economical Point of View, Supplant the 

Electric Railway Upon the Basis of Equal Fare and Responsibilities 

BY WALTER JACKSON 
Consulting Engineer 

FIFTH A VENUE, NEW YORK, LOOKING NORTH FROM FORTIETH STREET. THERE IS AMPLE ROOM FOR T HREE 
LINES OF VEHICLES IN EACH DIRECTION "T HE world is so full of a number of things," 

sang Stevenson-fancy flights .about motor bus 
profits included, we would add. Between the 

well-meant enthusiasm of the motor bus salesman, the 
exuberance of the traction-fighting city official and the 
entrancing "within-the-law" prospectuses of the stock 
broker the inquirer finds it difficult to hit the straight 
trail to the altar of Truth unless he is prepared to 
seek the fads at the source. In the cases of individual 
bus operation, hereinafter presented, the data were 
obtained through personal interviews with scores of 
busmen and bus dealers and their statements were then 
checked and counterchecked to allow for the usual 
percentage of prevarication. In the cases of companies 
recourse was also taken to inquiry of the management, 
to the study of private records and court proceedings 
and to analysis of public, but not always easily 
accessible, reports. As much material was obtained in 
confidence the writer will be sparing in the use of names 
but liberal in the description of conditions t hat affect 
business and costs. 

The figu!'es ha\'e been prepared to cover the entire 
range of motor bus operation from the _ Ford one-man 
bus to the de luxe double-deckers, inasmuch as the 
success or failure of motor bus service depends so 
largely upon choosing the right capacity. A short-haul 
seventeen-seater will have a better schedule and make 
more money than a thirty-seater if the latter has to 
run during many thin hours, and there are cases where 
a 5-cent vehicle makes money where a 10-cent bus 

would lose it. Most of the data given were obtained 
in studies for various clients during the latter part of 
1919 and the first three months of 1920. The cost of 
gasoline is one important item that has gone up, 6 cents 
or more to the gallon since most of these data were se­
cured, and as the general t rend is upward it will be 
proper enough to assume that the figures are low rather 
than high. 

SIXTEF.N HOURS A DAY MAKE A JITNEY PAY 

Table I shows some of the high spots in the opera­
tion of a seven-seater in a thriving New England city. 
The route is exceptionally fine because there are fac­
tories at each end, the business and ammiement center 
is half way between and a mingling of residences with 
factories a3sures well-balanced two-way travel almost 
every hour of the day. The operator was a South 
American \''ho lived sparingly, ran his car up to sixteen 
hours a day., was polite to his customers in broken 
English and saved $10 a day on the average for the 
threefold purpose of maintaining his car, paying for 
his bread and gar!ic and purchasing a $2,100 Reo speed 
wagon, out of which he hoped to make a daily profit 
of $15 to $20 with fewer working hours for h imself. 
By dint of hard work he had accumulated enough to 
pay the customary $800 down and $100 a month there­
after with interest at 6 per cent. His reason for turning 
to the sixteen-passenger bus was that the $?.50 a year 
liability premium was too heavy a burden for a seven­
seater, aside from the long hours of labor. 
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TABLE I-SEVEN-SEAT HIGH-GR AD E TOURI NG CAR I N A NEW 
ENGLAND CITY 

L ength of run . . , . ... , . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ... . 
Schedule speed .... . ... ... . .. ... .. . . .......... ·. 
Daily fa ir weather earnings ...... ...... ..... . ... ... .... . . ... . 
J?aily bad we3:the1 earni~gs .... ...... . . ..... .. .. .. .. . ..... .. . 
::<a t urday maximum earnmgs . . . ....... ...... ... . . . . . .. ... . .. . 
Operates from 6:30 a.m. until lat e at night 
Daily gasoline cost ........ .. ........ .. .... ............ .. .. . 
Daily upkeep , lubrication, repairs ........ ... . 
Tire life . .......•.. . •.... . .... . ....... ..... . ... . . .- ........ . 
Annual license fees and markers .. .......... ... . ..... . ....... . . 
Liability bond per annum cost .. .. ........ ... .. .... .. ..... .. . 
Estimated daily profit, out of which depreciation , tires, wages a nd 

bonding would have to come ..... . ... .. ...... . . .. ... ...... . 

3. 7 miles 
16 m.p.h. 

$15- $17 
$12 
$20 

$2 
$2 

3 months 
$20 

$250 

$10 

TABLE II- FO RD CH ASSIS UN DE R N I NE-SE..\T BUS I N A NEW 
ENGLAND CIT Y 

Length of run ...... . ........ . 
Schedule speed ......................... .. .. . 
Daily fair weat her earnings ..... . 
Daily ·bad weather earnings .. 
i',aturday maximum earnings ............. . 
Operates from 6: 30 a .m. t o IO a .m. 

11 :30 a .m. t o 2 or 3 p.m. 
4 p .m. to 7:30 p.m. 

D aily gasoline, oil and t ires . . ...... . 
R epairs ... . ..... .. .. .... .... ..... ...... . 
Annual license fees a nd markers .. . . . ..... . 
Liability bond per annum cost . . ..... ... . 
l\liles per gallon gasoline . . ..... ..... ............... . 

. ... 3 . 7 or 3 . 13 _ miles 
12 m.p.h. 

$ 15 
$10 
$18 

$5 
Self-made 

$20 
$250 

8 

Table II tells the story of another satisfied operator. 
Gntil the passage of a "one-route-within-twenty-four­
hour" ordinance, he had the pleasant habit of dividing 
his time on two routes according to the flow of traffic. 
On the 3.7-mile route already named he would operate 
from 6 a.P1. to 10 a.m., lay off unti l 11: 30, then work 
up to 2 or 3 p.m. on a 3.13-mile route which enjoys 
exceptionally good midday ; hoppi ng and the::iter travel. 
Af t er a r est to 4 p.m. he returned to the first r oute 
to carry fad ory workers up to 7.30 p.m. This man was 
an intelligent American mechanic who had studied 
t raffic poss ibili ties to a nicety . He was sat isfied that 
he could b ring h is gross earnings up from ~20 to $22 
r1 day, hut did not relish the extra hours this would 
lnvoh·e. As he ope-rated only th rough the best hours 
of t he day and drove his rar so carefully he did not 
believe it would pay him to employ a driver with so 
small a bns for the sake of an eighteen-hour day. 
While he w~~s not sure whether he <:ould call his veh icle 
a nine-seater or an eleven-f: eater, he pointed with pride 
t o the fact that he had carried as many as thirty-three 
( highly compressible) girls. His Ford bus had cost 
him $1 ,150, on the basis of $415 down and $100 a 
month therpafter with interest at G per cent. At the 
t ime these fi g ures were obtained (January, 1920) the 
price ,voulct have been $1,215. The bus was not large 
enough for the business, so he was going to pass it on 
to h is brother in favor of a sixteen-passenger Reo, for 
wh ich he would pay $2,300 inst ead of $2,150 (for the 
sake of having oversized tires ), making a first pay­
ment of $500 cash and $800 value of second-hand 
equipment. He had but one complaint: That the trol­
ley cars on one-th ird of the run were so thick they 
interfered with hi s schedule ! 

KON-S TO P S ERVI CE G IVES Bus THE JUMP IN 

S UBURBAN S ERVICE 

Table II [ tPlls some of the story of another bus 
operator in the same territory. In t h is instance opera­
t ion is to ?. suburb and not all of t he road is smooth 
going. By dint of hard work and many little courtesies 
t o patrons this driver has worked up qui te a personal 
clientele-a condition not uncommon on suburban long­
headway routes. Knowing almost to a person where his 
customers ure to be expected, this operator does not 

T ABLE III-ONE-TON USE D STE WART TWELVE -SEAT BUS IN 
NEW ENGLAND SU BURBAN SE RVICE 

Length of run (suburban) ..... . ...... ... . .. .. .- ...... . 
Express running time .. . ............. ... .. . .. .- ...... . 
Normal or loca l running time ......... . ........ . ..... . 
Average fair weather intake da ily ...... . .............. , 
Fares- 10 cents and 15 cents; some children at 5 cents · 
Operates weekdays from 5:40 a.m. to 7:30 and 8 p.m. 
Operates Sundays from I :30 p .m. to 7:00 p.m. 
Daily gasoline 12 gal. at 26 cent s per gallon 
l\Iiles per gallon gasoline . . . .. .. .... . .. . . ............ . 
Daily lubricant for I 00 miles r un ... . ... . . .. . ......... . 
D aily gasoline, oil a nd tire charge ....... ... .. ........ . 
Da ily cost of 35x5 in. t ires (bad roads) ........ ........ . 
Annual bond, license, tax, et c ........ . ........ .... , ... . 
Annual fire a nd collision insura nce * ..... .. ..... ........ . 

* This is a very rare charge among jitney bus men. 

6 miles and mor 
35 minutes 
45 minutes 

$25 

8½ 
2 q t., 1 pt. 

$7 
$3 

$470 
$100 

T AB LE I V-ONE-TON ST UDEBAKER I NST ALLATION (THREE 
BUSES) I N NEW E NGLAND SUBURBAN SERVICE 

Length of r un, city and suburban, all smooth paving . . .. . . .. . . . . . 14 miles 
Running t ime of 45 minutes equivalent to schedule of...... . . . . . 19 m.p.h. 
Average daily earnings. ... .... .. ... .. ..... .................. $30 
Fare practically 2 cents per mile, or for 14 miles. . .. . . .. . . . . . . . . . . . 25 cents 
l\ Iinimum intertown fare. .... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 cents 
H ours of service in combination with others ..... .. ... .. 4:45 a.m.-12:50 a.m .. . . 
Daily gasoline, oil, tires and upkeep. . . . . . . . . . . . . . . . . . . . . . . . . . $11 
Weekly wages of drivers, nine-hour day . . ...... .. ... ... . . . .... $25 to $30 
Owner's est imate of total operat ing expenses per mile . . .. . . .. . . . . . . 25 cents 
Annual bond, t ax, license charges per bus (exclusive of liability · 

bond) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $39 

bother to stop for riders within the city 5-cent jitney 
zone, but does pick up the children of his suburban 
customers at 5 cents on their way to or from school 
when he · is likely t o have room for them. His run­
ning time does not r epresent the best that. could be 
done with a bus. A new machine would make the same 
r un in about ten minutes less, he said. There is not 
much to choose between the speed and the service of 
car and bus in this example, but the busmen on this 
route have worked out to a high degree of refinement 
t he art of starting a minute or two before the car 
and thus tiicking up most of the waiting customers. 
During the r ush hours, namely, 6 a.m. to 9 a.m. and 
4 p.m. to G p.m .. they have a more legitimate advantage 
over the trolley service in giving non-stop operation 
between suburb and city. If there ·were no trolley line, 
of course, there :would have to be a local bus service 
too. In any event, the rush-hour bus, unlike the car, 
runs more miles instead of less during the heaviest 
hours. In co-ordination with the trolley service, such 
through bus operation would be entitled to and would 
get a fa re higher than that charged for the local car 
service. In compet ition with the trolley, however, this 
is economic waste which the public must pay for in 
the end. 

HARD SLEDDING FOR THE HIGHWAY TROLLEY 

Table IV tells the tale of another bus route in com­
petition with the trolley , as studied in the same ter­
r itory. It is one- of the· rare instances where the buses 
a r e driven by employees. The owner has three machines 
of similar t ype, one of which is usually in the 1·epair 
E-hop or in reserve. He is an expert mechanic and proud 
of the .fact that he has obtained, in four years or more, 
some 250,000 miles from a 1-ton delivery type. This­
man had kept close tabs on his accounts. He held the 
opinion that his operating expenses alone amounted to 
25 cents per bus-mile, or betwen 1.5 and 1.75 cents 
per seat-mile. When his other charges, such as replace­
ment. license, bonds and taxes, are taken into considera­
t ion his margin is a very narrow one indeed. One may 
doubt v,:hether his pernonal earnings per hour of work 
ure any higher than if he were engaged as an expert 
mechanic fo r an employer. 

However, looking at this from the selfish viewpoint 
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of the ridf'r, let us make a contrast with the trolley 
service as follows: 

The headways offered by this -operator and his fel­
low-jitney operators are the same as those of the trol­
ley company, namely, fifteen to forty minntes. The 
running time of the bus, however, averages fo rty-five 
minutes, which is some twenty minutes faster than the 
trolley. The latter is handicapped by the usual delays 
in city and village streets, in addition to which it lacks 
enough sidings to permit better headways of the over­
lapping routes than, say, ten minutes. An increase in 
i.he number of sidings and the use of light, one-man 
cars would probably wipe out the present kind of bus 
operation almost instantaneously, for even now the bus­
man's margin is perilously small. With a 25 to 50 per 
cent increase in trolley mileage it would not be possible 
for the busmen to pursue their present trick of Rtarting 
out just a minute or two ahead of the car to snap up 
roadway patrons. In this case such policy is par­
ticularly harmful to the trolley, because· during its 
layover within a block from the town center on a public 
street the bus attracts people who have completed their 
business ten, fifteen or twenty minutes before the 
departure of the next bus or car. It is more natural 
that they should enter and make themselves at home 

TABLE V-AVERAGE COST OF OPE RATI NG SIXTEEN-SEAT JITNEY 
BUS IN A NEW ENGLAN D CITY WHERE E AR NINGS ARE HIGH 

E arnings at $25 to $30 a day (850 miles a week) ....... : ....... . 
Or. say,.... . ......... ..... ....... . ............... . 

Costs per week: 
Driver for nine-hour day ...... .... ...................... . 
Gasoline and oil for eighteen-hour day ...... . ... . ... . ..... . 
Tires ............ .. .• .. . ... .. . .. ,• ••.••••••············· 
1 ncidentals . . .. ... . .. .. . .... . . .... ........... , • , • • • • , • • • 

Add: 
Owner's wages for nine-hour day ......................... . 
For 33½% depreciation on $2,200 bus ..... · ....... . ... . ... . . . 
Interest on $2,200 at 6% . .......... ........... . ......... . 
$400 per annum for taxes, license, bond, or ...... . ......... . 
Repairs at I cent a mile .. .. .. . .. . .. ... ........ . ......... . 

Pay for garage, starters, etc ......... ... .................. . 

$0 20 per mile 
$ 170 per week 

$35 
25 
10 
5 

40 
14 
2. 50 
7. 75 
8 . 50 

6. 00 

Total wee.klv expenses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : · $1 5 1 . 75 
ln round numbers, say $152 for 850 miles, or 18 cents per mile. 

in the layo•.rer bus than stand on a street corner until 
a car for the same destination goes by. 

The bus also offers a lower fare than the t rolley, the 
contrasting rates being 25 cents against 32 cents. Up 
to mid-Octt:iber, 1919, the bus charged 20 cents. In all 
probability the busmen could charge more than the trol­
ley rather than less and be better off. Their service 
is worth it. Indeed, t:he absence of the "selling trans­
portation" Rpirit when the present trolley cars were 
bought is proved by the condition that the uncom­
fortable longitudinal seat should be standard for a 
14-mile ride. A cross-seat bus of more liberal dimen­
$ions would simply run away with the business. 

As the public is getting more service and better c;peed 
than ever before, it is hardly in the mood to listen tc 
any additinr,al taxation of the buses, such as a road­
maintenanc<' charge. On the other hand, here is the 
trolley line monopolizing one-fourth to one-third the 
1Nidth of a Rtate nighway with ever-increasing automo­
tive traffic. The automobilist is already looking with 
longing- eye-s toward the unpaved strip used by the 
relatively occasional trolley car. A few years more and 
he will be clamoring loudly that the principle of the 
greatest good for the greatest number demands the 
paving of the right-of-way strip and the 

1

practical aboli­
tion of the trolley. 

Looking ut this matter then in a cold-blooded, prac­
tical way, it is up to the electric railway management 

to balance the cost of track improvement and modern 
one-man cars against -t he cost of substituting a modern 
one-man gas or t r ackless trolley bus service f or an ob­
solescing trolley system. When the public understands 
just what the company can do in the way of fares and 
service under each method and what the relative charges 
or benefits will be to the community it will be possible 
to come to a satisfactory dec ision, 

It is poss ible to conceive a solution whereby the 
trolley service in the close; populated districts will 
be retained fo r shor t h auls at low rateR and a non­
stop bus service at higher rates be operated between 
the terminal cities; but one cannot conceive a solution 
that would permit the continuation of two compet ing 
services each of which is below pa r. 

NARROW JITNEY MARGINS THAT CAN B E WIPED O UT 

BY MORE 'TROLLEY SERVICE 

Table V presents the average actm.J cost of a sixteen­
r,assenger jitney bus as determined from a study of a 
large number of buses in the same city. The earnings 
are exceptionally high, fo r this operation is in a city 
where about one-third the traffic iR within 1.25 miles 
and more than three-fourths of the traffic within 2 
miles. :md on the principal routes of which the loads 
Hre beautifully halanced. Operation is for eighteen 
hours a day and includes some special hacking service. 

It will be ~een that the actual operating expenses plus 
overhead bJ:ing the cost of a sixteen-passenger vehicle 
to 18 cents a mile, leaving a margin of 2 cents a mile 
over and above the actual wages of the operator. In 
practice, however, the $900 which this table shows as 
the total for a fifty-week year would be curtailed by 
had weather, laying up of the bus for overhauling, e-tc . 
But the obvious fact is that the margin between wages 
and operating profit is a mere 2 cents per mile, which 
would be wired out at once by the introdudion of 25 to 
50 per cent more trolley service. It follows that, de!'lpite 
the· exceptionally favorable jitney condit ions in this par­
ticular city. the only true field for an automotive vehicle 
is to offer short-cut r ides at somewhat higher rates than 
the trolley instead of compPting over the same streP.ts 
and at a lower rate of fare. 

[No account is taken of the fact that increases in 
gasoline and other costs since the foregoing data were 
secured would add 1 to 2 cents per mile. ] 

It is interesting to compare this example from prac­
tice with a set-up of costs issued by a manufacturer 
of the same general line of buses. His total of gasoline, 
oil, tires, repairs, insurance, depreciation ( four-yea r 
basis) interest and garage worked out roughly at 9 
cents a mile, with gasoline at 26 cents a gallon (now 
more than 30 cents) . Unfortunately, no allowance was 
;nade for license, t ax, bonding, jitney association mem­
bership dues, etc., which we have seen. equivalent to 
$400 per annum, nor iR any allowance made for the $35 
a week wages or $1,815 per year of approxi mately forty­
nine weeks. This unavoidable addition of $2,215 per 
annum is equivalent to another 7.3 cents per bus-mile 
en the maker's fair assumption of 30,000 miles per 
unnum with one driver only. Adding 9 cents and 7.3 
cents g ives ;_1s 16.3 cents, wh ich is not so far away from 
the 18 centf; found in practice. Having- overlooked the 
wage, bond, tax and s imilar costs, t he bus maker showed 
the delightfol result of 22 cents per bus-mile gross and 
only 9 cents per bus-mile fo r expense. In reality, only 
the most intensive cultivatirm of traffic uncler still more 
fa,·orable conditions than the instance cited would give 



212 ELECTR IC R AILWAY JOURNAL Vol. 56, N o. 5 

a gross earning as good as 20 cents per bus-mile, while 
the cost of operation and overhead necessarily advances 
with the age of the vehicle, aside· from recent increases 
in gasoline 2.nd other supplies. 

F or all that, there will always be plenty · of men to 
t ake a chance in an individual business even if nothing 
more than bare wages r esu~t. Knowing this, some bus 
manufac tu rers sell thei r machines on the basis of 20 
per cent down and install;nents of $100 or so a month 
with inter est at 6 per cent. They have nothing to lose, 
for if the fi rst buyer does not make good they can resell 
the machine as a used car and still show a profi t . Rail­
\vay companies, therefore , should not lull themselves to 
blissfu1 sleep because of repeated demonstrations that 
jitney bus operation is of doub tful profit to the jitneur. 
'They must make it a point t o g ive a character of s<>r­
vice, both car and motor bus, that will kill the snake 
in the shell. 

THF. STORY OF A ,vELL-RUN J ITNEY Bus 
COMPANY 

Generally it is quite out of the question fo r a jitney 
bus company to operate as carefully and efficiently as 
the individual jitney operator. The wr ite·r, however, 
has studied the workings of one such concern whose 
methods in some respects are worth the earnest atten­
tion of electric railways which a re contemplating motor 
bus operat ion. The h igh <; pots of its operation a re 
shown in Table VI. 

The company is now operating on half :1 dozen routes 
twenty to thirty motor buses, all with Day-Elder ch assis 
with bodies fitted chiefly with railway type ratt an cross­
f·eats, to give a c~pacity of t wenty-three. The interior 

T .\BLE Vl - OPEHATI NG COST:-; OF A J l T NEY !ff:-: CO '.\11 '.-\ NY llSl NG 
DA Y-E LDEn C l L-\SSlS \YlTH 23-PASSENGE n BODY 

LC'ngt h of run up to 5 milrs over smooth, granit<• a nd cobblestone pavi ng 
Seh C'dnle spC'C'd of loC'a l BC'rvirc. . . . . . . . . . . . . . . . . . . . . . . IO m .p.h. 
Non-st op rush-hour serv i<•p approximatl'iy . . . . . 13 n1.p. h . 
Fares 5 a nd IO cent s, aga in~! 6 and 12 <'C'llls on t rull ey 
Annual charges for bonding, lieense f<•rs, tax<'~- $500-

Estimakd cost of pneun iatil' tirC' upk<'PP . . . . . . . . ..... . 
P er Bus-Mile 

5.5 cent s 
E stima t ed cost of gasolin,•, 6 miles pl'r gallon and gasoline' at 25 .5 

cents per gal . . . . . . . . . . . . . . . . . 
\\'ages one-man bus 50 cents an hour at IO m.p. h . 
\Vagcs of supervi sory staff , say 2or, of platform 
lnspc<"l ion, repairs, etc. 

4 25 cents 
5 00 cents 

. . . . I. 00 cent 
T oo early to figurE 

'.\ I.\ N l T-\CTFRER'S ESTD L\TE 

(Courtesy of Lang-\YardC' n l\l oto,~, l nc·., New Y ork) 

Day-EldN 1.5 to 2-ton chassis with twP11ty-t.hree-scat bus, extra pair of 
tire's, war tax, freight, etc., approximately ............ . . . . . . . . $4,729 00 
Fix c·d Expenses: Per _-\nnum 

l nterest on investment ($4, 729) at 6':c,.... $283 . 74 
Overhead, and repairs twice a year. . . . . . . 500 00 
Garage rent. . . . . . . . . . . . . . . . . . . . . . . . . . . 360. 00 
Driv<'rs, (.wo at $30 each for fifty-two weeks. 3, 120 00 

Total fixed expPnses. 
< l1)erating Pxpcuses: 

Ti res, based upon 8,000 mi!Ps guarant ee. 
Gasoline, 12 miles per gallon at 27 eents. 
Oi l, 150 mi!C's pC'r gallon at 60 cents. 
GrC'asC' ............................. . 
Depreciation, based upon I 00,000 miles 

Total._ .............. . 

$4,263 74 
Per Bus-;'.lile 

$0 0595 2 
02250 
00400 
00 100 
04 729 

$0 13431 

Recapitulation: P er Bus-~lile Per Annum 
Fixed expenses for 150 miles a day for 300 days or 

for 45,000 miles per annum, costing $4,263. 7 4.. . . $0 . 0947 5 $4, 263 . 74 
Operating expenses for I 50 miles a day for 300 d ays. . 13 43 1 6, 04 3 . 95 

Approximat e over-all cost, exclusive of bonding, 
license fees, taxes ................... . 

$0 . 24906 $10,3 07 . 69 

25 cents per b us-mile 

NOTES 

~la nufacturer 's service or maintenance plan for one year. covets semi-monthly 
inspec-tion, which includes tightening of a ll nuts, greas ing of working parts, 
readjustments, det a il report of condition t o owner , etc., without cost, except for 
I ubr iC'ants. 

F oregoing estimate assumes wholesale operation with , say, 15 per cent reserve. 
H ence the individual bus is t reat ed as if in daily use t hroughout year on two-shift 
basis. 

Garage rental is based upon large city opera tion and would b e less in medium­
size cities. 

Estima ted gasoline consumption is considerab ly higher t h an actual operation 
over highways including much rough paving. · 

is roomy and much better lighted than the usual jitney 
bus. Attention has also been given in the arrangement 
of door, step and seating to make ingress and egress 
comfortable, safe. and rapid. The vehicles are attractive 
and are kept in excellent condition. The downtown 
starter acts also as an inspector to correct minor 
troubles and forestall major ones. 

Employees are not uniformed, but appear to be cour­
teous and skillful. Their wage is below that of the 
local street railway, but actually a good driver earns 
more, ::ts he receives 5 per cent · of all gross earnings 
sho'Nn by his farebox as a bonus. This appears to be 
a real stimulus to the men to go after busine·ss. The 
company is also planning to pay $100 to each man who 
completes a year's ser vice without accident. There is 
considerable democracy of management, the men them­
selves deciding upon t he rotation of their runs, which 
they seem to prefer upon the basis of alternating 
"earlies" and "lat es." As there are two shifts to a bus, 
every vehicle is kept out fo r eighteen houl's a day. This 
arrangement permits the bus company to rent out its 
garage faciiities, located near the business center, for 
storage and inspection of private machines. Hence it 
may be said that garage expense is practically nil. 

Competition with t he ele-ct r ic railway is direct, inas­
much as the buses r un over the same routes and at 
fares of 5 and 10 cents aga inst 6 and 12 cents. On one 
of the best -traveled routes the over-all bus ride is only 
2.5 miles. The bus has no noticeable advantage in local 
frequent-stop operation, but during r ush hours it makes 
through r uns between terminals at a g re-at saving in 
t ime over the electric cars, which cannot do any leap­
frogg ing. Pneumatic tires are used as being more 
pleasing to the rider. On t h is point it may be worth 
remarking that habitual j itney riders invariably prefer 
the pneumatic-tired vehicle, although a solid-tired ve­
hicle may be ahead in the line-up. For that reason, 
c,perators who begin with solid t ires go to pneumatics 
event ually. 

This bus c-ompany has the advantage• of operating in 
a highly industrialized section with an unusually good 
load factor, alt hough not the equal of the city previously 
described. Up to the present t ime its gross earnings 
have been high enough to show an apparent profi t over 
t he operatll1g and fixed expenses, which must be on the 
order of at least 25 cents per mile, judging- from the 
company's own estimates and t he estimates of the 
chassis builcler. It must not be forgotten that a large 
proportion of the riders pay 10 cent s for rides between 
~.5 and 4 miles, that taxes are negligible and that the 
management is efficient and popula r. In this case the 
cne-man bus is still holding its own against the two-man 
car, but wl1ether it will holct its own against shorte-r­
headway, lightweight , one-man car operation is much 
to be doubted. The proper p1ace for this type of service 
would be in co-ordination instead of competition with 
the electric railway, for the rush-hour through-service 
fea ture is but one of many advantages that could be 
developed to a greater degree than at present. 

E LECTRIC RAILWAYS SHOULD N OT COMPETE 

WIT H THEMSELVES 

From the review of the ope-rations of jitney men and 
jitney companies, we may now pass to the motor bus 
operations of electric railways, which have gone through 
a peculiar development and which are still in a state 
of flux. · 

It will Le recaEed that when the jitney plague de-
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TABLE VII- OPERATION OF FLEET OF 1.5- 2-TON W HIT~ CHASS~S 
WITH SIXTEEN-SEAT SUBSTANTIALLY BUILT BODY AS 

OPERATED BY AN EASTERN ELECTR IC RAILWAY 

Length of run, approximately. . . . . . . . . . . . 2. 5 mi les 
:c;ervi ce given from.. ... .. .. .. .. .. .. .. . .. .. .. .. .... 7 a.m. to 12 midnight 
:c;chedule speed averages ......... ,........ ..... ..... .. . 7. 75 m.p. h . 
T ransportation earnings per bus-mile, with 6-cent fa1e, 

approximately .. .... . ...... ...... ........... . .. . · 
Cost of bus, exclusive of hea t ers, fare b ox, etc . . ... . 

35 cents 
$6, 100 

W eight of bus, 6,970 lb., m .... . ...... . ... . 
Annual performance p er bus, approximately . 

436 lb. per seat 
18, 000 miles 

Operating E xpenses:* Cents per Bus-M ile 
:!\ Iaintena•1 cP of Equipment : 

Superin t endence .. . . . 
C hassis repairs .. .......... .. .. .. .... . . . . 
Body repairs .. .. ..... .. .. ........ ... . ... . 
Ti1e upkeep a nd renewals (28,000-mile solid) 
Shop expenses a nd 1tccessories ........ . . . ... . 
Depreciat ion (25 per cent per annum) ... . . ... . 

Conducting Transportation: 

0 . 58 
3. 10 
0 81 
I . 60 
0 26 
6 . 60 

Superintendence.... .. ..... . .......... .... 0 58 
P latform wages (one man, 46 cents an hour) 7 . 50 
Dispatchers and street supervision . I . I 4 
Garage employees and expenses. . . . . . . . . . . . . . . 0 . 92 
Service-car expenses. . . . . . . . . . .. . . . . . . . . . . . . . . . . 0. I 3 
C leaning a nd oiling . .... . ......... ......... .... ·. . . . . . . I . 20 
Gasoline ( 4.6 miles per gallon)..... . . . . . . . . .. . . . . . .. . . . . 5. 70 
Lubiicating oil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 11 

General and Miscellaneous: 
Salaries general officers a nd clerks . . . . . . . . . ... .... .... . 
fl\sc~llaneous office expenses, printing, etc ...... . .. .. .... . 
niuries and damages .......... .. . . .. .... • ......... . 

Insurance ........ ............. .. .. . . ............ . 
Stores a nd miscellany ................. .... . ... . . . . 

0 . 96 
0 . 31 
2. 11 
0 . 53 
0. 39 

12 . 95 

17 . 28 

4 . 30 

Total operating expenses, including dcp1eciation ........ . . . . . . . . 34 . 53 
Fixed Charges: 

Interest and discount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . I 0 
Taxes ... .' ........................................ ... 1.60 5, 70 

Total operating and fixed charges. . . . .. . . . . . . . . . . . . . . . 40 . 23 
*. The following costs a re not absolutely exact, owing to certain changes a risin" 

during the fiscal year, but they are accurate within a cent or two per mi le over a ll. 

scended upon the United States in 1914 and after, several 
electric railways undertook a little jitney operation sub 
rosa to see what was in the gassed thing. Thus arose 
the odd spectacle of a railway competing with itself as 
,vell as with the interloper. It was expensive business, 
Dnd usually a few weeks were enough to convince the 
electric rai!way that it couldn't run a jitney as cheaply 
with hired men as the man who owns or rents and 
repairs his own car. Here and there, however, the 
jitney deveioped into a more legitimate bus service 
openly conducted by the railway. One of these, which 
is deservedly popular, is in operation in a large Eastern 
city. Unfortunately, it is still being run at street rail­
way fares and it has not yet been rerouted sufficiently 
to serve the twofold purpose of less poaching on the rail­
way service and a faster, more direct run between ter­
minals. At 5 and 6-cent fares these buses lost money. 
At 7 cents they threaten better results on a route a 
little more than 2.9 miles long. Table VII $hows that 
these sixteen-seat motorbuses cost 34.53 cents per bus­
mile. The depreciation item is rather liberal fo r this 
make of chassis. On the other hand, n0 charge was 
made for rarage rental or for management. The table 
also indicates that the buses are not rou"ted to secure 
free running, as their schedule average of 7.75 m.p.h. 
(aside from idle miles constituting a fu r ther loss) is 
eertainly low for a vehic!e of such small capacity and 
results in higher platform cost and lower bus-hour 
intake. The earnings of 35 cents per bus-mile were not 
enough to carry operating expenses and overhead. 

The legitimate field for a service of the foregoi ng 
character would be as an alternative higher-fare route 
to relieve a nearby congested car street, thereby assuring 
higher schedule speed for the bus and some measure 
of relief to the cars. 

In the heyday of electric railway construction in 
America there were built a great many extensions into 
open country under pressure from real estate or amuse­
ment park interests. Many of these extensions cont inue 

a loss down to the present day, while the most promising 
of them required years and years to reach the stage 
where revenue exceeded expenses. 

BUSES POSTPONED COSTLY TRACK EXTENSIONS 

In the fo 1lowing discussion of the San Francisco bus 
operations, as well as other hus services, it will be seen 
th~t such costly track •extensions can now be avoided 
through the inau guration of a motor bus service. It 
,,·ould be unfair to expect the motor bus to show a profit 
for such pioneering in thin territory, especially when 
it is treated as part of a universal-fare l:'-treet railway 
system. All ,that can be justly expected is that it should 
handle this thankless class of business at a lower over-all 
cost than wculd be possible with an electric ra ilway. It 
would be difficult to make most of these extension routes 
self-supporting in a:ny case, but it may be respectfully 
~uggested that the users of such facilities t)e assessed 
an additional increment of fare, whether it be 2, 3 or 
more cents per mile. Such a plan is fairer than that of 
favoring still further the passenger who rides to the 
very end of the trackway ! 

Tables VIII, IX and X tell the operating tale of the 
service given with White motor buses, first on four, then 
on three and now on two extensions of the San Fran­
cisco Municipal Rai lway. These routes are described in 
Article II of this series, so that it is only necessary to 
recall that Route l is a twelve-minute headway extension 
across Golden Gate Park, the trolley route being 4.8 
miles and t.he bus externdon 2.08 miles long, and that 
Route 2 i~. a fifteen-minute headway extension along: 
Great Highway ( ocean shore), the tro!ley route being 
7.06 miles and the bus route 1.12 miles long. Route 3, 
discontinued April 12, 1910, had a ten-minute headway, 
and i.t was possible on it to get a 6.04-mile trolley ride 
and a 1.70-mile bus ride for 5 cents, as on the other 
rout€s. Route 3 in itself was a consolidation of Routes 
3 and 4 made to reduce losses. 

Under the circumstances, it would be hopeless to 
expect a profit from a motor bus service. Thus, in 1918, 
the total receipts from motor bus operation after due 
[!llowances were but $27,479.40, whereas the cost, de­
fipite no tax or license charges, was $53,817.61, leaving 

TABLE VI lI-OPERATlON OF WH ITE 2-TO N l\WDEL TDB CHASSI S 
WITH N I NETEEN-SEAT BODY (7,tl30 LB., OR 412 LB. PER SEAT 

LIGHT) USED BY SAN FRANCISCO MUNICIPAL RAILWAY, 
CALENDAR YEAR 1918 

(Figures courtesy of the White Company, San Fra.ncisco Office) 
Investment: 

Five-Model TDB White t1 uck chassis f. o.b . San Fra ncisco at $4,255.. . $21,275 00 
Fivemotorbusbodicsat$2, 000 . . .. ... . ... . ... 10,000.00 

Total investment . . . .... ..... .. .... .... ... .. .. .... . 
E stimated Cost of Opera tion, including Fixed Charges: 

Interest on investment at 6% .... ... .. ... . . . . . . .. .. . .......... . 
Insurance on fleet of fiv e cars as fo llows: 

Fire and t heft ... .. . . 
P ublic liability .. .. .... . . . ... ... ......... .. .. . 
Property damage . ........... . .... .. . . .. . . . .. . 
Collision .. . . . .......... . . 
Employers' liability .......... ... .. . . 

$350. 28 
250. 00 
100 . 00 
652. 50 
675. 00 

Licenses (exempt) .. . . . . . . . . . . . . . . . ..... . 
Taxes (exempt) . . . . . . . . . . . . . . . . .... . ... . ..... . 
Storage ..... .... ..... . ... . ...... ...... . . . ...... .... . . ... . 
Actua l fuel consumption, 47,352 gal. distillate a t IO cents* .. ... . 
Actual oi l consumption, 4,128 ga l. at 29 cents .... ... . .. ... ... . 
Actual ti1e cost, 294,889 miles at 6.5 cent s per mi le . .. . .. .. ... . 
Repairs-Labor an<l parts . . . ..... . ... .. ..... ... .. .. . . ... .. . 
Actual wages of drivers (5 0 cents a n hour) ..... ... ......... .. . 
Depreciation at 20 per cent per a nnum .. . ............ . . . 

Total cost . .. . ... .. . . . . . .. ... . .... .................. ... . 
NOTE: R epairmen's wages ........... 68 . 75 cents a n hour 

C leaners ' wages . . .. . . .. . . . . . . . 56 . 25 cent s a n hour 
M achinist s ' wages . ........... $ I . 00 an hour 

Total number of passengers cariicd ........... . . .. .... ...... . 
R eceipts from motor bus operation .................. ...... . 
Loss on motor bus operation (est ima t ed) ............. ....... . 

Total cost per bus-mi le . . . ... ... ... ............ ........ . 
Distillate consumption, 6. 2 miles per gallon. 

* Unsatisfactory ; t o b e replaced by st raight gasoline. 

$3 1,275 . 00 

$1,876.50 

$2,027.78 

300 . 00 
4, 735 . 20 
I, 197. 12 

19, 167.78 
3, 125 . 82 

15, 13 2 . 41 
6,255.00 

$53, 817.61 

1,023, 298.00 
$27, 479. 40 
$26,338 . 21 
18.25 cents 
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a deficit of, say, $26,338. The cost of operation per bus­
mile, including the overhead as detailed in the table, was 
18.25 cent s. Inasmuch as there were no license, tax or 
management charges, it will be seen that t he cost of 
these nineteen-seaters must have been at least 1 cent 
per seat-mile. California wages, it will be observed, are 
high, whereas fuel is. much less. The use of the more 
comfortable pneumatic tire enhances the tire charge. 

Table IX shows that advancing costi'l in 1919 raised 
the expenses per bus-mile to 23.6 cents, whereas the 
earnings per bus-mile were but 12 cents. In this case 
the net loss on this accommodation service was $30,-
124.05. In January, 1920, receipts were 12.6 cents and 
outgo 27.3 cents per mile. Part or all of this loss may 
have been recouped by the city of San Francisco 
through the enhancement of suburban realty values, but 
this kind of set-off is not open to a privately owned elec­
tric railwa)'. 

OFFICIAL COMMENT ON SAN FRANCISCO 
Bus OPERATION 

Through the kindness of F. Boeken, superintendent 
San Francisco Municipal Railway, further clata (Janu-

TABLE IX- OPE R ATION OF SAN F RA NCISCO M UN IC I PAL RAI LW AY 
BUtlES F OR CALEND AR YEAR 19 19 

<Courtesy the W hite Company) 

Re<'eipl s Route I ............. . .. .. .... ..... .. $ 13,341. 85 
R eceipts Rout e 2. ........ . . . . . . . . . . . . . . . . . . . . . . 7,229.50 
*Ref'Pipts B. oute 3. . . . . ... . . . . . . . . . . . . . . . . . . . . . . 2,276. 05 

Ifr<·eipts total. ................ . 
Operating Expenses: 

Repairs to buses owned ........................ . 
P latf01m expenses.. . ..................... . 
Garage expense..... . ................... . 
**Rental of buses ............................. . 
Tire expense, varying from 5.5 to 7.5 cents per bus-

milc.. . . ....... .. . . . ........ . 

T otal operating expense. . . .. 

$ 12,357.5 7 
16,360 .90 
11,446 .84 

592 . 50 

16, 143. I 0 

Opera ting loss .......... .. ................................ . 
R eserves: 

Depreciation ( 18% of receipts). . . . . . . . . . . . . . . . . . $4, 11 2. 53 
Compensation insurance.. .. ...................... 529. 16 

Total reserves ........................................ . 
Total operating and ove1hcad expenses ................. . .... . 
Gross excess of expense over 1evenue ......................... . 

Revenue Credits: 
Comprising 5-cent tickete, 2}-cent school tickets and transfers 

credited at 21 cents eac-h .. . ..................... ....... .. . 

Net loss .. . ......... .... ..................... ........ . 
Total bus-miles ................................... ...... . . 
Receipts per bus-mile, exdusive of credits .................... . 
Receipts J)('r bus-mile, inclusive of credits .................... . 
Expenses per bus-mile, including overhead ................... . 
Net loss per bus-mile ....... .. . ... . ..... ........... ....... . 

* R oute No. 3 discontinued April 12, 19 19. 
** Hented bus discontinued 1'l arch 21, I 919. 

$22,847. 40 

$56,900.9 1 
$34,053.5 1 

4,641.69 
$01,5 42. 60 
$38,695.20 

8,571.15 

$30,124. 05 
260,324 
$0. 188 

. 120 

. 236 
. 116 

a ry. 1920) and t he following general fact s have been 
made available: 

Mr. Boeken says that January may be considered an 
average month (this being the Pacific Coast) so far as 
bus performance goes. Table X shows each bus in ser v­
ice averaged 158 miles daily, but 180 miles a day is 
nearer t he usual performance. Two other huses were 
in t he shop for repairs during th:ts month, so that the 
actual mileage per bus owned would have to take this 
33¼ per ce:r..t reserve into account. 

The total cost of t hese six buses, delivered and ready 
to oper3te, is placed at $34,345.05. Experience has 
shown that owing to the very small revenue per mile 
earned by these suburban buses the setting aside of 18 
per cent of the cash receipts (14 per cent for deprecia­
t ion and 4 per cent for injuries and damages, as in the 
case of the electric car s) is not sufficient to cover de­
preciation. The compensation insurance item in these 
t ables is a fund set aside for the care of injured em­
ployees, in compliance with State law. The $1.99 rate 

applies to the bus drivers and the $2.49 rate to the shop 
mechanics. 

Hitherto the buses have been using a mixture of 
gasoline and distillate in the ratio of two to one, but 
owing to the difficulty experienced in starting and be­
cause of the tendency to carbonize straight gasoline will 
prevail hereafter. 

Up ·to April 1, 1920, five of the buses had been in 
operation for twenty-seven months (from January, 
1918) and the sixth bus just twelve months. Up to 
Dec. 31, 19] 9, the first five buses had averaged 110,000 
miles each. By the second year's operation maintenance 
had increased to the point where one• of the five machines 
was always in the shop. In order to maintain the sched­
ules, the city has ordered two more buses. which, like 
the others, will have White chassis. 

Finally, Mr. Boeken's statement on the transpo.rtation 
value of the motor bus may be quoted verbatim: 

"These bus lines are operated in an outlying, sparsely 
settled district and serve as temporary extensions of the 
Municipal Railway's main lines. While the experience 
with these buses has, to a certain extent, been costly 
to the Municipal Railway, they have served as a means 

T ABLE X- OPEHATION OF 8AN FRANCISCO "MUNICIPAL RAILWAY 
BUSES JAN UARY, 1920 

(Courtesy F . Boeken, Superintendent) 

Receipts Route I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $I, i7 2 . 05 
Receipts Route 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529. 30 

Tot alreceipts.............................. ........... $1,801.35 
Operating Expenses: 

Repairs to buses owned . . . . . . . . . . . . . . . . . . . . . . . . . . $1,532.16 
P latform expenses. . . . . . .. . . .... . . . . . . . . . . . . . . . . . . 1,329 . 15 
Garage expense................................. l,004 . 06 • 

Total operating expenses ......... . .. . .... . . . .... ... · ...... 3,865.37 
Operating loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,064. 02 * 

Reserves : 
Depreciation ( 18 per cent of receipts) . . . . .. . . . . . . . . . $3 24 . 24 
Compensa tion insurance ($1. 99 on $1,700.50 and 

$2.49 on $955.95, or $33.84 a nd $23.80, respect-
ively) .... . . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 57. 64 

Tot al r eset ves .................... ... ......... ......... . 
Gross excess of expense over revenue .. ... ........... ......... . 

Revenue Credi ts: 
Comprising a few 5-cent t ickets, with school ticket s 

and transfers credit ed at 2.5 cents each . . . . . . . $666. 45 
Net excess of expenses over revenue . ... ... ........... -. ....... . 

Ti1e E xpense: 
19,510 m iles at 5.5 cents .............................. ..... . 
Net loss, tire expense included ..................... . ... .... . 
Daily net loss, tire expense inrluded ............ . .... . . ..... . 

* T ire expense not included . · 

$381. 88 
$2,445. 90* 

$666. 45 
$1,779.45** 

$1,073.05 
$2,852.50 

92.02 

** After crediting bus lines with propor tionate t ransfers and t ickets. 
Total b us-miles ........ . ................ . ..... ..... . ......... . 
R eceipts per bus-mile, exclusive of credits ........ ............... . 
Receipts per bus-m ile, inclusive of credits .......... .............. . 
Expenses per bus-mile, including overhead ... . ..... . . ............ . 
Net loss per bus-mile ..•. _ ............•.•......... .............. 

19,510 
$0.092 

. 126 

.273 

. 147 

of transporbtion for some, people who heretofore have 
been without any transportation. They have also saved 
the Municipal Railway the expense of building unprofit­
able extensions. Still, I do not feel that our experience 
could be considered as a criterion in judging the merits 
of motor bus transportation as compared with street cars. 
However, I do not believe that motor bus transportation 
will ever entirely supers.ede the electric street railway 
unless some style of bus is developed along lines different 
from any so far tried out in this country." 

TROLLEY CAR LOSSES WOULD HAVE BEEN GREATER 
ON SAN FRANCISCO EXTENSIONS 

That Mr. Boeken is right in assuming that trolley car 
operation would have led to greater losses v1ill be ob­
vious from a: brief calculation. The total length of route 
operated early in 1919 with motor buses approximated 
5 miles. At a construction cost of $70,000 per mile, or 

- $250,000 total, the fixed charges on the permanent way 
would have cost 6 per cent of $350,000, or $21,000 per 
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TABLE XI-OPERATION OF FOUR STUDEBAKER SIXTEEN­
PASSENGER MOTOR BUSES FORT WAYNE, IND., rvIARCH 15 

TO DECEMBER 31, 1917, INCLUSIVE 

(Courtesy Sam W. Greenland, General Manager) 

Connection made between two trolley routes one mile apart in residentia 
district; 
Cost of four buses........... . . . . . .. . . . . . . . . . . . . $5,861.00 

Mileage ........ ... ............. .............. . 
Gross revenue .... . ............... .............. . 
Total cost, operation and overhead ....... ..... . ... . 

Detail of Expenses: 
Repair-~ (Labor and material) ......... ............ . 
Front thes ............................ . ....... . 

¥f:: r~;~t; .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' .' ." ." ." .'. ·. ·. ·. ·.: : : : : : : : : : : 
Lamps .......................... .............. . 
Battery repairs ................................. . 
Cleamng ......................... ..... , ....... . 
Gasoline and oil .................. .............. . 
License fee ................... ................ . . 
Liability bond ....... · ................ . ......... . 

g~;!~~~~~::::: ·: : ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·i::;::. ·. ·. ·. ·. ·. ·. ·. ·. 

93,012 
$5,345.23 
11,240 . 00 

I 344 . 45 
279 . 43 
682. 40 

84.53 
8.34 

53 . 91 
47 .57 

2,543.02 
74. 00 
80.00 

2,950.00 
3,102.35 

Cents per 
Bus-Mile 

5. 75 
12 . 084 

l. 445 
0 . 300 
0. 734 
0 . 091 
0.009 
0 . 058 
0 . 040 
2.734 
0.080 
0 086 
3. 172 
3 . 335 

annum. The most economical operation, of course, 
would be with safoty cars. In 1919 six such cars 
would have cost delivered about $36,000, which at 6 per 
cent interest would have added $2,160 a ye•ar to the 
fixed charges. It may be assumed that the cost of safety 
car operation, covering the usual operating; accounts 
(way and structure, equipment, power, conducting trans­
portation, traffic, general and miscellaneous ), would 
have been 18 cents per car-mile. As the total revenue 
per vehicle-mile was but 12 cents, safety car operation 
costs woul<l fall short 6 cents per car-mile, or $18,000 
per annum. on the basis of 300,000 car-miles on three 
routes. · Adding ·this deficit of $18,000 to the overhead 
charges of $21,000 on permanent way and $2,160 on 
rolling stock gives a total deficit of $41,160. To this 
total we must add $6,480 a year, or 18 per cent of the re­
~eipts (which may be placed at 12 cents on 300,000 
miles, or $36,000), plus another $530 for compensation 
insurance. The grand total then will be $48,170 per 
annum, or a deficit of 16 cents per car-mile. This com­
pares with 11.6 cents deficit per bus-mile on the basis 
of the 260,324 bus-miles actually run. In all probability 
the losses ·with electric railway operation would have 
been greater rather than below the estimate made. The 
fact that the car service would offer almost twice as 
many seats is of no significance, as the need for such 
capacity has not arrived. . If the buses, then, failed to 
make money in this thankless work, they certainly lost 
less than a trackway. 

FORT WAYNE HAS HAD TO CUT OFF ALL 
UNPROFITABLE SERVICE 

Table XI shows the intake and outgo of four S.tude­
'oaker sixteen-passenger buses which were operated from 
March 15 to Dec. 31, 1917, by the Fort Wayne & Nor-

TABLE XIII-OPERATION IN 1918 BY PENINSULAR RAILWAY OF 
BUS FEEDER LINE BETWEEN U.S. ARMY CAl\IP AT FREMONT 

AND PALO ALTO TO CONNECT WITH PALO ALTO C ITY 
CARS AND I NTERURBAN CARS FOR SAN JOSE 

(Courtesy F . E. Chapin, Geneml Manager) 

Fare each way with t, ansfer privilege to or from Palo Alto city cars. . . . IO cents 
Equipment-One 2-ton Moreland truck converted to thirty-eight-

seat bus and one 40-hp. Fadgl auto bus seating eighteP.n. 
Opern.tion over paved highways. 

Operating Statement Fi1 st Four Months of 1918 
Average 

Ex- Reve- Miles Earnings, Expense 
Month penses nues Loss Run Bus-Mile Bue-Mile 

January .. ... $400.85 $152.00 $248 .85 1,280 11.88 'H. 32 
February .... 500.81 444.35 56 . 46 2,709 16.40 18.48 
March ...... 637.40 508 20 129 20 2,995 16 96 21.28 
April. ....... 521.87 ~7.70 434 . 17 1,129 7.77 46 . 22 

NOTE-Expenses include only items of cost connected with the buses, such as 
material, supplies and labor for repairs, wages of drivers, gasoline and oil , depre­
ciation and miscellaneous items connect ed with operation. Expenses do not 
include any overhead eharges, such as supmintcndcncc, advertising, cost of 
tickets, injuries and damages, nor interest on investment. 

TABLE XII-OPERATING STATEMENT FOR SIX MONTHS OF 191 9 
FOR ONE-TON l\IORELAND MOTOR BUS, FRESNO TRACTION 

COMPANY 

(Courtesy F. W, Webster, General Manager) 
Service. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Feeder to electric line 
Fare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 cents transfers free 
Opeiating 1evenue, including $51.48 of 2.5 cent tickets . ............ ' $1,369.38 

Operating Expenses and Overhead: 

~:i~t:~:~~: r~ggji~s .. ::: :. : ·::::: : : : : : : : : : : : : : : : : : : : : m: ~~ 
Salaries . ... ........ .. .............. . ......... ... .. 1,254.26 
Gasoline and oil. .... ....... ..... .. ............ .... . . 
Depreciation... .. . . . . . .. .. . . . .. . . . . .. .. . . . .. .. . . . . '45fs6 
t1~Jef1~~~~iis~.e·n·~ . : ·. ·. ·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : 

5
~{ : ½~ 

Net loss from operation . .... . .. . .... .... . .... .. . ...... -~ 
Interest on investment-,6 months at 6% .......... .. .. ...... , .. . 
To6~ln~~I fn~l!~ months . ...•.................. .. .. .. .. . . . . .. 

t~~f i%\{••.•.•.:.•.•.t• ... •1•:..t••····· ·••:• •· · 

$2,450.58 
1,081.20 

144.96 
1,226. I 6 

21,965 
27,705 

2,055 
51,275 
10,044 

$0. 1363 
$0. 2439 

thern Traction Company, Fort Wayne, Ind , to give 
crosstown service between two trolley routes 1 mile 
apart. The route was through a residential district, 
with little opportunity for other than transfer r iding. 
This is indicated by the fact that the revenue was but 
5.75 cents per bus-mile, whereas the operating and over­
head charges then totaled 12.084 cents per bus-mile. Of 
this amount per bus-mile 3.l 72 cents was charged to 
depreciation. In yiew of the fact that this company 
is in receivership, it is not remarkable that it has dis­
continued this costly accommodation for the same reason 
that it is taking up unprofitable amusement park 
trackage. 

EXTENSION SERVICES AT FRESNO, PALO ALTO AND 
SAN JOSE, CALIFORNIA . 

Table XII is an operating statement for 3ix months 
of 1919 of a one-ton Moreland motor bus run by the 
Fresno Traction Company as a feeder. To use the suc­
cinct phrase of F . W. Webster, general manager of this 
company: "For financial result, see attached state­
ment." The high spots are an over-all expense of 24.39 
cents per mile (exclusive of fuel and oil ), against a 
revenue of 13.63 cents per mile. The average revenue 
per passenger was only 2.67 cents, for 27,705 passengers 
rode on transfers. 

Table XIII details the story of four months' opera­
tion in 1913 of a bus feeder line by the P eninsular Rail­
way between Palo Alto, Cal., and the army camp at 
Fremont. The fare of 10 cents included transfer privi­
leges to or from Palo Alto city cars. F. E. Chapin, 
general manager, advises that in operating this line it 
was found that the overloading during certain times of 
the day had a far more disastrous effect on the equip­
ment than it would have had on ordinary electric motors. 

TABLE XIV-OPERATION BY SAN JOSE RAILROAD OF BUS FEEDE R 
LINE DAILY ON HOBSON STREET AND ON MONTEREY 

ROAD ON SUNDAYS AND HOLIDAYS 

(Courtesy F. E. Chapin, General Manager) 

Fare on Hobson Street with city cat t ransfer privilege..... ...... ... . 6 cents 
Fare on Monterey Road with city car transfer p1ivilege . .. . . .. . ... . . . . 10 cents 
Equipment--One 1-ton Ford truck conver ted to twelve-seater 

One 40-hp. Fadgl auto bus seating eight een. . 
Operation over pavi>d highway on IVIonterey Road and on gravel and waterbound 

macadam on Hobson treet. 
Operating Statement Last Five Months of I 919 

and January, I 920 
Ex- R eve- Miles 

Month penses nues Loss Run 
August .... .. $474 . 84 $117 . 90 $356 . 94 2,035 
September.. . 525 . 41 86 . 63 438 . 78 2,003 
October..... . 556 . 25 111 . 01 445 . 24 2,036 
November ... 577 . 36 110 . 91 467.17 2,030 
December..... 497 66 98. 07 399. 59 2,036 
January .. ... 730 15 88 . 46 64 I. 69 2,036 

NOTE.-Expensps cover same itPmB as in Table XIT. 

Earnings, E xpenses, 
Bus-Mile Bus-1\I ile 

$5 . 79 23 . 32 
4.33 26. 23 
5 . 45 27.32 
5. 43 28. 44 
4 . 82 24. 44 
4. 34 35.86 
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The buses were also more ~tuffy and disagreeable when 
it was necessary to indose them during wet weather 
t han is the case with the more substantial and more 
spacious electric car. The extremely low density of 
traffic is indicated by the fact that a 10-cent fare brought 
only a maximum of 16.96 cents per bus-mile. 

Table XIV shows the operation by t he same manage­
ment of a b us feeder service at San Jose. also in con­
nection with the city car transfer privilege, except that 
a 6-cent fare prevails on the route operated weekdays 
and a 10-cent fare on the route operated on Sundays 
and holidays. A maximum earn.in g of 5.79 cents per 
b us-mile indicates the st arvation character of this ser­
vice. As a matte i: of fact, Mr. Chapin advises that his 
company secured permission to abandon two vvornout, 
remote and unprofitable narrow-gage lines only on con-

TABLE XV- REPORT OF FIFTH AVENllE COAC H COi\l PA NY, 
NEW YORK, FOR FISCAL YE AR ENDED JUNE 30, 191 9 

(Preliminary R eport t o Public Serviee Commission) 

)lumber of passenger buses owned at close of yea r . 279 
233 

1.002,006 
8,002,026 

Average number of passenger buses operat ed 
Bus-hours . . . . . . . . . . . . . . . ... 
Bus-miles (including 125,551 idle mil es) 
Sehedule speed .. . . . . . 
:\fct milPage per hour . . . . . . .. .. .. . 
Passengers carri ed a t IO cents each .. . 

Income Statement : 
Tota l far es ( 46.21 cents per active m iles) 
.Li very SC'rvice ( 65, I 01 miles) ...... . 
AJve1tising a nd miscellany ........ . . . .... . 

Tota l revenue from opera t ion ................ . 
:VIaintenance: · 
(SuperintC'ndencC' $44,290 ; shop C'xpenscs $18, 13 I) .... 
Repairs (bus bodies and chassis, $283,556) . . . . . . .. 

Tires (solid) .. . .. ... . 
DC'p1 eciation . . . . . . . . . . . . . . . . ......... . 

C'onductiug transportation .............. . 
Accidents and damap;es .. . ......... . 
T raffic-advertising. . ... .. ........... . 
neneral and miscella neous ............. . 

T otal operat ing expensPs ......... . 
T axes .. . ....... . ... . ...... ......... . 

Total revenue deductions ............ . 

Income fr om operation ....... .................. . 
Non-operating income ........ .................. . 

Gross income. . . . . ....................... . 
Income D eductions: 

R ent . . . . . . .. . . ............... $78,540 
Inte1est .. .... ....... .................. 27,225 

T ot al ............ . 

Xet incom e for year ................ . .......... . 
Surplus adjustment s ........................... . 

Net surplus .... ........................... . 

8. 2 m.p.h, 
7 . 98 m.p.h. 

36,488, 447 
T ot al· Per Bus-Mile, 

$3,648,845 
53,659 
40,194 

$3 ,742,697 

$62,421 
299,626 

76,595 
82,503 

1,59 1, 640 
I 03,682 

8, 766 
I 22,360 

$2,34 7,594 
486,790 

$2,83 4,384 

$907,553 
42,168 

$9 49, 721 

$105,763 

$843,958 
228,061 

$615,897 

Cents 
45 12 
.0 66 
0. 50 

46 28 

0 . 77 
3. 71 
0 95 
1.02 

19. 68 
I 28 
0. 11 
I. 51 

29 . 03 
6. 02 

35 . 05 

11 . 22 

d ition that it run this bus service until the expiration 
of the orig inal franchise period. Here is a hint to 
others who are operating a long stretch of desert track! 

In view 0f the extraordinary jitney bus development 
in Californfo, it is also interesting to add that more than 
two years ago Mr. Chapin operated an auto bus con­
necting with the cars at Bascome and running t u Los 
Gatos via Campbell, a distance of about 8 miles over a 
route different from that taken by the electric cars. This 
route proved no more successful than the service de­
tailed in Tables XII I and XIV and was given up. 

While the bus services conducted by Mr. Chapin were 
( or are) obviously too thin for any kind of commercial 
transportation, it may be interesting to quot e his state­
ment: "Our experience has been proved that the elec­
tric service is more dependable and comfortable to the 
passengers and can be Derformed more economically 
than service bv auto bus." 

WHAT FIFTH AVENUE BUSES ARE DOING 

The pioneer motor bus company in the United States 
is t he F ifth Avenue Coach Company, which is controlled 

by the New York Transportation Company. The latter 
company in turn is controlled through stock ownership 
by the Interborough-Consolidated Corporation, which 
holds either directly or indirectly, through certain direc­
tors, about 57 per cent of the 235,000 $10 shares out­
standing. For the greater part of its motor bus life, 
in fact, the Fifth Avenue Coach Company has been con­
t rolled by the predominant traction interests of old New . 
York. It is important to bear this fact in mind for two 
r easons: First, it accounts for the development of the 
bus business on a frankly supplementary rather than on 
a competitive basis; second, the backing of the company 
was powerful enough to prevent the entrance of competi­
tors who, it may be said, had a rather rosy idea of the 
profits of the company. 

In the early days of the company routes and rides 

TABLE XVI- VARIATIONS IN REVENUE AND EXPEN:'-ES I N CENTS 
PER BUS-i\IILE, FIFTH AVENUE COACH COl\IPANY, 1913- 1919, 

FISCAL YEARS ENDED JUNE 30 

Year 191 3 1914 1915 1916 1917 1918 1919 
Total revenue from oper-

ation ......... . .... .. . 42. 51 38 . 93 35. 12 33 .48 38. 21 33. 91 46. 28 
Operating expenseE, in-

eluding t axes .. .... . . .. 35. 05 32. 20 24 . 49 23. 37 27. 68 29. 01 35. 05 
Gross income from opera-

tion .................. 7 . 46 6 . 73 10. 63 10. 11 10. 53 4 90 11 . 23 

TABLE XVII- VARIATIONS I N PRINCIPAL OPERATING ITEMS, IN 
CENTS P ER BUS-1IJLE, FIFTH AVENUE COACH COMPANY, 

1912- 1919, FISCAL YEARS ENDED J UNE 30 

Year 1912 1913 1914 1915 1916 19 17 1918 1919 
Concluctingtra nsportation 17.56 18 .25 18 . 88 11.47 12.22 15.32 16.32 19.68 

NOTE. - " Conducting trn nsportation" includes supe1inten<lence, fuel, lubri­
cants , platform men, misec llaneous stage service employes, lighting buses, 
migcella neous sta,ge service Pxpenses, washers and cleanC'rs; other garage em­
p loyees, cleaning material, other garage expenses a nd other transportation 
expenses. 

19 12 1913 1914 191 5 1916 1917 1918 1919 
11aintenance of pla nt and 

equipment . ........ . . . 10 . 37 12 . 83 9. 40 6. 75 6. 47 6.45 6. 43 6. 44 
Of which tires cost .... . 3 . 13 0. 79 0 . 82 0 . 95 
1 Iain tcnance of bus equip-

ment . ... ... .... ... .. . 7 . 21 10. 02 7 . 48 5 . 47 4. 59 3 .50 3. 19 3. 70 
Dcp1 eciatio11 .. *5. 3 1 2. 8 1 I . 92 1. 28 1.88 1. 25 1. 72 I. 02 
Taxes .. ..... ..... . .. ... 2. 70 2. 50 2. 50 2. 23 2. 02 2 . 79 3. 48 6. 02 

* In 19 12 depreciation was given as 33~ per cent . per annum. Estimate for 
I 920 fi scal year is I . 9 cents per bus-m il e. 

NOTE.-"Maintenance of plant an<l equipment" inc-ludes superintendence, 
1epairs of buildings a nd structmes . repa irs of shop tools a nd machinery, shop 
<"x penses, 1cpairs of omnibus bodies, material a nd labor ; repairs of omnibus 
chassis, material and labor; depreciation of tires, repairs of service cars, depre­
ciatio n of equipment, depreciation of shop tools a nd machin<'ry. 

were very short and earnings per bus-mile were cor­
respondingly high, but the fly in the ointment was the 
lack of a dependable gasoline vehicle. In later years ·a 
high standard of excellence has been attained in relia­
bility of service and traffic has grown enormously with 
the extensions of the routes, but the rate of fare , fixed 
by statute, remains at 10 cents in the face of higher 
wages, higher fuel and other increases in expense. Thus 
John A. Ritchie, president of the company, testified 
on May 16, 1919, before the Illinois Public Utilitie.s 
Commission that the uncontrollable increases in ex­
penditure for the twelve months ended March 31, 1919, 
because of higher labor, advances in material and war 
taxes, amounted to $483,000, reducing the possible net 
earnings from .$1,100,000 to an actual net earning of 
$686,000. 

A more comprehensive idea of this company's opera­
tions is obtainable from its annual reports to the N_ew 
York Public Service Commission of the First District. 
Table XV s h ows the report for the fiscal year ended 
June 30, 1919, the best in the history of the company. 
The de luxr: character of the service is indicated by the 
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fact that these forty-eight seat double-deck buses aver­
aged 4.5 passengers per bus-mile. The total earnings per 
bus-mile from all sources were 46.27 cents, operating 
expenses exc:lusive of taxes were 29.03 cents and operat­
ing expenses inclusive of t axes were 35.05 cents. Income 
from operation was 11.22 cents, or $907,553.08. The net 
surplus was $615,897.06. 

If this had been a regular kind of yea r, one could 
Justly conclude that double-deck, two-men motor bus 
operation at a flat fare of 10 cents was a glorious 
bonanza. This is not so. The surplus quoted looks very 
good, but it is also a fact that on June 30, 1912, the com­
pany had a deficit of $416,977.82. From that year on-

. ward the deficit was reduced and turned into a surplus. 
However, a glance over the intervening years, as pre­
sented in Tables XVI and XVII, will disclose how much 
the prosperity of a de luxe bus company depends upon 
weather conditions or upon occasions that fnflu ence the 
amount of transient traffic. 

The year ended June 30, 1919, produced the top earn­
ings of 46.27 cents a mile for two outstanding reasons: 
A mild, pr::tctically snowless winter, which permitted 
r iding on the open top deck almost every day; an extraor­
dinary amount of visitors' patronage, due to the re­
turn of hundred_s of thousands of soldiers via the port 
of New York, and the peace-time festivities and the 
arrival of friends and relatives to greet the incoming 
soldiers. In contrast, we have the preceding year, when 
the gross earnings were but 33.91 cents a bus-mile be­
cause of a hitter winter. These fever-chart fluctuations 
are very different from the customary steady annual 
rise in electric railway gross earnings. They prove that 
the profit-bringing part of the bus clientele is made up 
of casual rather than regular riders. There are, of 
course, a considerable number of natives who like t o 
ride the open top deck in, fair weather, but "when the 
breezes blo-..v, they generally go below" into the nearby 
subways or make use of the closed surface cars. The 
winter of 1919-20 must have been the worst in the his­
tory of the company, and its effect will cer tainly be 
reflected in the report for the current fiscal year. The 
fact that the company operates over the show street of 
New York was a bit of good luck, because the city made 
strenuous efforts to clear it as quickly as possible, 
although the bus company also did its best. 

The bus-mile figures given in Tables XVI and XVII 
are not absolutely exact because the pr~liminary annual 
reports submitted to the commission are made up dif ­
ferently from the long-delayed annual repor t s as cor­
r ected for final publication by the commission. They 
are close enough, however, for all practical purposes. 
As previously noted, the total operating revenue per bus­
mile has been extremely variable, ranging from 33.48 
cents in 1916 to 46.27 cents in 1919. If we make a non­
equated average of the figures from 1913 to 1919 inclu-. 
sive we get 38.35 cents, which would leave only a margin 
of 3.30 cents over the operating expenses and taxes. The 
continued prosperity of the company therefore is predi­
cated on no further advance in cost or else a higher 
earning per bus-mile through higher rate of fare, pref-
erably by zoning. · 

POSSIBILITIES OF COST I NCREASES 

As to the probability of no further advance in cost, 
the actual case is ·that there must have been a 

0

big ad­
vance in cost over the high figures for the last fiscal 
year. Wages were advanced 20 per cent or more early 

during the current fiscal year, and gasoline, aside from 
other i terns, has seen several increases in price. A 20 
per cent increase in the payroll is serious enough, yet a 
fu r ther 10 per cent increase is also pending. 

Also, according to the paper of Geo. T. Green, general 
manager F ifth Avenue Coach Company, N·ew York, on 
" Motor Bus Transportation in New York" (see ELEC­
TRIC RAILWAY JOURNAL, July 24. 1920), the yearly gaso­
line bill is now $500,000, so a 20 per cent advance in 
that item would be equivalent to $100,000. In the fiscal 
year ended June 30, 1919, fuel cost $302,193, or 3.74 
cents per bus-mile. 

E xamining the unit expenses of past years, it will be 
noted that the earlier crest in "conducting transporta­
tion" was in 1914, when the company had but an average 
of 111 buses in daily service, compared with 233 in 1919. 
Since the fi scal year 1915 this item has been rising 
steadily. The it em of "maintenance of plant and equip­
ment" r eached its zenith in 1913 with the figure of 12.83 
cents a mile, a,nd by 1919 had been cut almost in half 
through improvements in t he buses, smaller overhead 
charges per bus-mile operated, etc., as indicated by cor­
responding decreases under the sub-item "maintenance 
of equipment." It will be noted that the latter rose 0.51 
per mile from 1918 to 1919, and there is no reason to 

TABLE XVIII-CHICAGO MOTOR BUS COMPANY-STATEMENT 
OF OPERATION FOR YEAR ENDED J UNE 30, 19 19 ' 

Gross Earnings 
Transportation revenue ..... ................. . 
Special bus revenue .......... ................ . 
Advance revenue ............ ................ . 

Total operating revenue .................... . 
Non-operating revenue ...... ................. . 

Total revenue ............... ............ . . . 
Operating Expenses 

Maintenance of way and structures. 
Maintenance of _equipment. . . .. .. ........ . 
Depreciation reserve ............ . 
Gasoline expense . . . . . . . . . . . . . . . . . .......... . 
Conducting transportation . ................... . 
Traffic expenses . . . . . . . . . . . . . . . .. 
General and miscellaneous expenses. 
Taxes ................... . 

Total operating expenses . . . . . ............ . 
Net earnings .... ................. ........ . 
F ixed Charges: 

Interest on fu nded debt ........... .... . 
Interest on u nfunded debt ............ . 
Discount on funded debt ..... ........ . 

Total fixed charges ........ .............. . 
Net income deficit ... ................ .... . 

Revenue bus-miles ........... ........... · ... . 

Twelve Months 
to Date 
$499,469 

463 
4, 175 

$504, I 07 
1,365 

$505,472 

$409 
141,580 
44,270 
56,290 

168,470 
2,558 

61,604 
19,239 

$494,423 
11,049 

11,791 
I, 182 
7,961 

$20,935 
9,886 

1,367,413 

Cents per 
Bus-Mile 

36.53 
0 . 03 
0 , 31 

36. 87 
. I 0 

36. 97 

0. 03 
10.35 
3. 24 
4. 12 

12. 32 
0. 19 
4.50 
I. 41 

36. 16 
0. 81 

0. 86 
. 09 

0. 58 

I .53 
0. 72 

anticipate a r eduction in 1920. "Tires" show a great 
reduction since 1913, but they have also advanced 
in r ecent times. "Depreciation," was placed at 1.02 
cents per bus-mile in 1919, but under dat e of Dec. 17, 
1919, the Fifth Avenue Coach Company advised the 
New York Public Service Commission of the First Dis­
trict that the depreciation allowance from 1915 to 
1919 fiscal years plus July 1-Oct. 31, 1919, should have 
been 1.98 cents per bus-mile instead of actual credit 
of 1.19 cents-a difference of $271,830. The company 
estimated that 1.90 cents would be a proper figure 
as per experience of the period Jan. 1-Oct. 31, 1919. 
Maintenance during the same period was 7.25 cents. 
This compares with 6.4 cents in 1919 fiscal year. 

F inally, it will be observed that the item of "taxes" 
(indicating taxation of other income) has advanced to 
6.02 cents per bus-mile, or 13 per cent of the gross earn­
ings per bus-mile. Truly, nothing is as certain as death 
and ris ing taxes. 
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T ABLE XIX- l\lONTHLY STATEMENT OF REVENUE M ILES, 
C HICAGO MOTOR BUS COMPANY, 

For the Year Ended June 30, 19 19 

191 8 R evenue Miles 
J uly.... .. .... ......... ......... . ....... . 159,111 
August .. ..... .......... ............. . .... 129,877 
September .. ...... . .... . .................. 107,867 
Oct ober .. . . ............ .................. 95,244 
November . . ......... . .. ............. . ... . 93,738 
D ecember . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97,373 

19 19 
Janua ry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96,609 
February . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95,580 
.March ...... ............ ............... . . 109,431 
April . ... ... . :.. . .......... ............... 111,771 
M ay ... . .. ................. .......... .... 129,603 
June.. ... . ................... ... . . . . . .... 141,209 

T otal . ................... . .. .. ... .. .. . . 1,367,413 

Total R evenue 
$61,629 

56, 771 
37,93 1 
32,578 
28, 227 
27,742 

29,667 
26,859 
35,670 
41.227 
52,5 19 
69,107 

$499,932 

TABLE XXI-COMPARATIVE CUMULATIVE STATEMENT, 
C HlC,AGO MOTOR BUS COMPANY, 

For Three Months Ended March 

Gross Earnings 
Total operating revenue ... .... . 
Non-operating revenue . . ... ... . 

Tot al revenue .... .. . .. ..... . 
Operating E xpenses 

M aintenance of way and struc-
t ures ... ... ..... .. ... ... .. . . 

:\ l aintenance of e(Juipment.. . . . 
D epreciation reserve ..... . . ... . 
Gas e""<pense ... .. .. . .. ... . ... . 
Conducting transpor tation .. ... . 
Traffi c expense ... .. ... .. . .... . 
General and miscellaneous . .. . . . 
T a xes . .. ...... . .. . ........ . . . 

Total operat;ng expenses ..... . 

F irst 
Three 

l\fonths 
$106,702 

324 

$ 107,027 

121 
31,832 

9,909 
13,666 
44,682 

2 
15,752 

5,76_0 

$121,727 

19io -~ 
Cents 
per 

Bus-Mile 
35 . 04 

.1 1 

35 . 15 

0. 04 
10 . 46 
· 3. 25 
4. 49 

14. 68 

5. 17 
1. 89 

39. 98 

~- 1919-~ 
First Cents 

Three per 
Months Bus-Mile 
$92,197 30. 57 

426 . 14 

$92,624 30. 71 

60 0. 02 
30,795 10. 21 

9,885 3. 28 
12,464 4. 13 
35,361 I 1.72 

366 . f97 14,981 
3,885 1.29 

$107,799 35. 62 

TABLE XX-STATE:\l ENT OF OPE RATIONS, CHICAGO MOTOR RUS COMPANY, FOR THREE MONTHS E NDED MARCH, 1920 
C ents Cents Cents Cents 

per 
Bus-Mile 

Jan. , 
1920 

per Feb., per lviar ., per 
Gross Earnings Bus-Mile 1920 Bus-Mile 1920 Bus-Mile Total 

$105,173 
90 

1,439 

T ransportation zevenue . ... .... . . . . . .. ... . .. ...... ....... . $30, 268 
60 

330 

30.65 $3 1,695 32 . 92 $43,209 39.48 34. 50 
0.03 
0. 47 

Specia l bus revenue . . . . . ..... . . .. .... . ......... ....... . . 06 30 0 . 03 
Advertis ing revenue ... ............ . .... . ........... .. ... . 0.34 661 0.69 447 

Tota l operating revenue ............ . . . . . . . . .. . . . . . . . . . . . . . $30,658 
Non-opera ting revenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 

Total revenue . ..... .................................. . 
Operati ng Expense 

~ a jntena nce of wa}'. a nd s t ruct ures ...................... : .. 

gff E~~;Vilct{:;_~~~~~-e-I.'.~:_.·_.-_.·_.-_.·_.-_.:-:-.· -:-:::::: : : : : : : : : : : : : : : : 
C onducting tra nspor tation . .............................. . 
T ra ffi c expenditure . . .... . . ............................... . 
Genera l a nd miscell a neous expense ......................... . 
Taxes . ....... ... ... .. . .. . . . . .......................... . 

T otal opera ting expense ... . ............................ . 
N et earnings . ... ..... . .............................. . .. . 

Fixed C harges 
Interest on funded debt .. . .. . .. .......................... . 
Interest on unfu nded debt. ............................... . 
Discount on fund ed d ebt .................................. . 

£r~laln~~~~/ ~ar~~s_- ." _- _- _- _-:: : : : : : : : : :·: : : : : : : : : : : : : : : : : : : : 
R evenue bns mileage .............................. . .... . 

$30,756 

83 
11,957 
3,226 
4,303 

15,213 

4,761 
1,734 

$41,281 
10,524 

265 
665 

930 
I 1,454 
98,750 

31 . 05 $32,386 
0 . IO 93 

31. 15 $32,480 

0. 08 7 
12. 11 9,834 
3. 27 3,135 
4 . 36 4,222 

15. 40 13,861 

· ·4:si . 4j74 
1. 76 1,833 

41 . 80 $37,468 
I 0. 65 4,988 

0. 27 265 
0. 67 998 

. o: 94 . "i", ii,3 

96,273 

33 . 64 $43,656 
0 . 10 133 

33. 74 $43,790 

0.01 30 
I 0 . 22 10,040 
3. 26 3,547 
4. 39 5,140 

14. 40 15,608 

"'.jj5 2 
6,416 

1. 90 2,192 

38 . 93 $42,977 
5. 18 812 

0. 27 265 
1. 04 386 

4,889 
1. 31 5,541 

4,728 
109,439 

39. 89 
0. 12 

40 . 01 

0.03 
9. 17 
3. 24 
4 . 70 

14. 26 

5. 86 
2. 01 

39. 27 
0 . 74 

. 24 
0.35 
4. 47 
5 . 06 
4. 32 

$106,702 
324 

$107,027 

121 
31,832 

9,909 
13,666 
44,682 

2 
15,752 

5,760 
---
$121,727 

14,700 

795 
2,050 
4,889 
7,734 

22,435 
304,462 

35. 04 
0.11 

35. 15 

0.04 
10.46 
3. 25 
4. 49 

14. 68 
2 

5. 17 
1. 89 

39. 98 
4. 83 

0. 26 
0. 67 
1. 61 
2. 54 
7 .37 

FAILURES AT CHICAGO AND ST. LOUIS 
While the Fifth A venue Coach Company had a margin 

of 11.23 cents between total operating revenue and ex­
penses (taxes included) per bus-mile, the Chicago Motor 
Bus Company for the same fiscal year ended June 30, 
1919, had only a margin of 0.81 cents to meet 1.53 
cents per bus-mile in fixed charges. Hence, the recent 
bankruptcy. 

The latest victim to the 10-cent de luxe idea is the 
Missouri Motorbus Company, whose receiver obtained 
on July 1, 1920, a court order authorizing suspension 
of a service begun no longer ago than Feb. 9, 1920, 
with eleven sixty-seat double-deck buses. 

The operating statement of the Chicago Motor Bus 
Company shown in Table XVIII indicates that the 
trouble was due to lower density of traffic than New 
York. The fifty-one-seaters of Chicago earned but_ 
36.53 cents per mile from transportation alone, while 
the forty-four to forty-seven-seaters of New York 
in the same period earned 45.12 cents. There was 
less difference in operating expense, Chicago showing 
36.12 cents against New York's 35.05 cents. How­
ever, there is reason to believe that the New York 
vehicles are easier to maintain and are kept in better 
condition. Table XIX is a mileage and revenue state­
ment by months, showing the enormous difference in 
mileage given in summer and winter months, such as 
159,111 miles in July and 96,609 miles in January, both 
thirty-one days, with the contrast in revenue-$61,-
629.50 against $29,667.90-still more striking. The New 
York bus ttaffic is far steadier. _ 

To conclude the sad story of Chicago, Tables XX and 
XXI are presented showing revenues and expenses for 
the first three months of 1919 and 1920. The compari­
son in Table XXI shows that operating expenses were 
39.98 cents per bus-mile in 1920 against 35.62 cents in 
1919, while revenue rose from 30.71 cents to 35.15 cents. 
There was an operating deficit both years. 

CO-ORDINATED SERVICE DESIRABLE 

In concluding this survey of the place of the motor 
bus the writer would summarize the position of affairs 
as follows: 

No service duplicating railways should be operated 
except for traffic relief purposes. 

Such service should be given by the local railway 
system. 

Higher fares should be charged, pref er ably on a dis­
tance basis, wherever the bus offers superiority in speed 
and accommodations and also wherever it serves dis­
tricts that are too sparsely settled to justify a perma­
nent way. 

Safe Car Windows 

A RECENTLY invented laminated safety glass for 
use in car windows is being placed on the market. 

This consists of two sheets of ordinary glass between 
which is interposed a thin sheet of pyroxylin plastic. 
Hydraulic pressure and the application of the proper 
degree of heat weld the glass and the pyroxylin sheet 
together in a solid unit. The pyroxylin binder pre­
vents any scattering of the fragments of glass in the 
event of violent breakage. It is claimed that the trans­
parency of the glass is not appreciably reduced by the 
insertion of the plastic sheet. 
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Lubrication and Lubricants 
Late Theories of Lubrication Are Discussed and the Effects of Different Conditions on the 

Lubricant to Be Used Are Pointed Out~ 

BY G. B. UPTON, M. M. E. 
P r ofesso1· of Expe rime nta l E nginee rin g Corn ell U ni ver s ity 

TH~ value _of_ lubrication is first in the fact that it 
brmgs friction losses in machinery to tolerably 
small amounts, losses which without lubrication 

would be intolerably large. Secondly, by reducing abra­
sion of metal moving past metal almost to the vanishing 
point, lubrication not only makes machinery possible 
which otherwise would be impossible but even makes 
the machinery long lived and free from repair expense. 

The cost of lubrication should not be considered 
simply as the cost of the lubricant and its application. 
The lubricant should be credited with the power saved 
by reduction of frictions, the saving of wear of 
machinery and avoidance of wage and production losses, 
while machinery unlubricated, or less well lubricated, 
would be standing idle for repairs. 

The coefficient of friction of a bearing is by definition 
the ratio of friction force at the surface of the shaft 
(tangential to the shaft) to the load force holding the 
shaft against the bearing. This load force frequently 
has no direct or proportional relation to the power being 
transmitted in the shaft. An ordinary shop line shaft 
'furnishes a good example. The forces on its bearings 
are due to weight of shaft and pulleys, and to belt 
pulls, and these forces are substantially independent of 
power transmitted along the shaft. 

When a lubricant is used the laws of friction of solids 
go utterly into the discard. The coefficient of friction 
goes from a value of around 0.2 for solids to anywhere 
from 0.001 to infinity with complete fluid friction. We 
eommonly get, in bearings, coefficients of friction from 
0.005 to 0.02, under actual running conditions; values 
less than one-tenth those for unlubricated conditions. 

The coefficient can and does exceed unity for very 
light loads with fluid lubrication, and when lubrication 
fails and bearings "seize," tearing and welding metal 
into metal, the coefficient of solid friction exceeds unity 
and approaches infinity. 

In the limiting case for fluid friction in a bearing, a 
case never reached, but only approached, by an actual 
bearing, the laws of fluid friction would appear to be 
that total friction is independent of load, directly pro­
portional to speed, directly proportional to "viscosity" 
of the lubricant, and inversely proportional to the radial 
clearance of the bearing from the shaft ( the thickness 
of the oil film). With total friction finite and indepen­
dent of load the coefficient of friction is inversely pro­
portional to the load. 

In an actual bearing these laws of the limiting case 
for fluid friction are not realized. The first reason for 
this is that the thickness of the oil film between bearing 
and shaft is not constant, independent of the load. The 
load tends to squeeze the oil out. When, and as an 
increasing load thins the oil film the fluid friction 
increases, and a sufficient load will b~eak the oil film and 
bring about a change to solid friction. The laws of 

• A bstract ed from the Sibley Journal of E ngineering f or M;ay, 
1920, where the theory a nd mathematical calculation s are given 
in ext ended form. 

friction of an actual bearing, then, may be anywhere 
between the laws of "perfect fluid friction" on one side 
and plain solid friction on the other side, depending 
upon load, speed and properties of the lubricant. 

VISCOSITY Is ALL IMPORTANT 

The most important single property of the lubricant 
is its "viscosity." This may be considered as a measure 
of-the internal friction of the oil as layers or portions of 
the oil move with regard to each other. Water has low 
viscosity. Tar has a high viscosity. Viscosity is a 
property of a lubricant that works both for us and 
against us, but on the whole is necessary to the success 
of lubrication. 

When a shaft is standing still in a bearing another 
property of an oil becomes important-the "surface 

p 

C 

FIG. 1. OIL LAY­
ERS TRY TO 
MOVE UP WITH 
SHA F T ROTA -

TION 

tension" or "capillary." The mole­
cules of a substance have an attrac­
tion for onE another, and also may 
feel attractions for molecules or 
other substances, if those others are 
near enough as molecules know dis­
tances. At the surface where a 
liquid touches a solid the attrac­
tions of molEcules of t he liquid for 
t he rest of the liquid, in one direc­
tion away from the contact surface . . . ' 
are m competit10n with the attrac-
tions in the other direction of t he 
liquid molecules near the contact 

surface toward the mass of the solid. Usually the latter 
force is the stronger, and the liquid tends to climb and 
spread it~elf out on the surface of the solid, or "wets" 
the solid. The opposite case is possible, as witness the 
action of mercury ; small portions of liquid mercury roll 
themselYes up into little balls when lying on a surface 
of a :Solid, because mercury has a higher "surface ten­
sion" than almost any solid. The "wetness" of a liquid 
is the reciprocal function of the surface tension. Hot 
water is wetter than cold water, because the surface 
tension is less, and oils are much wetter than -water 
usually, for an oil film will displace a water film on ~ 
metal if it gets a chance to do so. 

The wetness, or lowness of surface tension, of an oil 
gives it in a bearrng a readiness to serve as a lubricant. 
If we feed oil to the crack between bearing and shaft, 
when the shaft is stationary, the oil will promptly crawl 
into the crack and fill it. The thinner the crack the 
harder does the oil try to get in, and the farthe r will 
it crawl. The force of this_ action is not big enough, 
unfortunately, to lift the shaft off the bearing on the 
loaded side. The best that the wetness of t he oil can 
do for us is to get the clearance space of the bearing 
loaded with oil, so that when motion starts oil will be 
in place ready to begin lubrication after a fraction of 
the first revolution of the shaft; not more than a quarter 
turn is needed when circumstances a re favorable. 



220 ELECTRIC RAILWAY JOURNAL Vol. 56, No. 5 

Few oils are unit, single substances chem,cally. They 
are solutions in each other of considerable numbers of 
substances. At the surface where the oil touches a 
solid the composition will be a bit different from that 
of the bulk of the oil, or we may say that the properties 
of an oil surface, such as viscosity, will be different 
from the properties that we find for the oil as tested in 
bulk. The thinner the oil film in our bearings the 
more important will such differences be. The layer of 
oil affected by this type of action is only a few molecules 
thick. This phenomenon we will call "adsorption." 

We are quite familiar with the fact that the viscosi­
ties of oils change rapidly as temperature changes. Vis­
cosity decreases, for an approximation, about as the 
inverse cube of the Fahrenheit temperature in the case 
of the ordinary mineral lubricating oils. For pressures 
of thousands of pound per square inch the effect of pres­
sure on viscosity becomes important, and the increase 
of viscosity is with something like the square of the 
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FIG. 2-RELATION BETWEEN THICKNESS OF OIL FILM 
AND FORCE RATIO 

pressure. This action combines with the adsorption 
phenomena and together the two actions probably con­
stitute "body," or "oiliness" of the lubricant, as far as 
that property may be distinguished from the viscosity 
which is measured at ordinary pressures. The dis­
tinction between "viscosity" and "body" is at times 
large. 

The viscosity of a lubricant is the property principally 
concerned in the formation and maintenance of the 
lubricating film under ordinary running conditions of 
machinery. When a shaft is stationary in a bearing 
the oil usually coats the surface of the shaft more or 
less completely save on the side toward the load on the 
bearing. In that direction the load has squeezed the 
oil out, and metallic contact exists. This metallic con­
tact may be on only a few points, with oil pools between, 
if the bearing and shaft are rough surfaced. If the 
surfaces are good the metallic contact is a portion of 
cylindrical surface with length parallel to the axis of 
the shaft, and over a cylindrical arc of 10 to perhaps 40 
or 50 deg., depending on the load, the size of the shaft 
and the clearance between shaft and bearing ( difference 
of radii of outside of shaft and inside of bearing). 

How Is A BEARING LUBRICATED? 

When the shaft begins to turn it tries to carry oil 
with it. As the rotation continues and speeds up a 
contest begins. The shaft tries to carry oil up onto the 
region where the load has been holding shaft and bear­
ing in metallic contact. The bearing tries to wipe this 
oil off the shaft and keep the lubricating film from form­
ing. The force which the bearing brings to bear to keep 
the oil out is the load. The force by which the shaft 
tr ies to bring oil in depends on the speed of the shaft,. 
the form, dimensions and clearance of the bearing sur­
face and on the viscosity of the oil. To move one layer 

of oil over another requires a force proportional to the 
product of the speed of tbe motion and tpe viscosity of 
the oil. Fig. 1 may show that in preventing the forma­
tion of the oil film the bearing would have to overcome 
this viscous force, proportional to the product of speed 
of shaft and viscosity ·of oil. It depicts the oil layers 
trying to move up with the motion of the shaft and 
being successfully held back by the bearing. Two 
approximate velocity traverse· curves through the oil 
film are shown, at A and B. 

At some critical value of the speed, as speed increases, 
the viscous force tending to form the oil film overcomes 
the load on the bearing, and the oil goes through, lifting 
the bearing on an oil film, and ending metallic contact 
and metallic friction. With further increase of speed 
above this critical speed, where solid friction ends and 
fluid friction begins, the oil film grows thicker. This 
thickening of the oil film does not, and cannot, go on 
indefinitely as the speed increases. The limit of film 
thickness is set by the radial clearance of bearing and 
shaft, or by concentric running of the shaft in the 
bearing. The higher the speed of the shaft and the 
viscosity of the oil the nearer will the thickness of the 
oil film approach the radial clearance as a limit. The 
thickness of the oil film, at which a bearing runs, 
depends on the ratio of the forces trying to form and 
to break the film, or it depends on the ratio of load 
to the product of speed and viscosity. Fig. 2 shows 
the form of the relation between thickness of oil film 
and the force ratio, using the force ratio in the 
reciprocal form from the_ preceding statement. 

There is another action which in starting a shaft 
supplements the viscous force in getting the oil film 
through and ending solid friction. Incidentally, this 
second action may be present during starting, and 
absent during stopping, so that a bearing perhaps forms 
an oil film, in starting, at a lower value of speed times 
viscosity divided by load than that marking seizure in 
stopping. This second action is illustrated in Fig. 3, 
A and B. Before motion starts bearings and shaft will 
be in the relations to each other shown in A. When the 
shaft start s to rotate it will shift its contact point with 
the bearing, as in B, back against the direction of 
rotation. But this shift or attempt at it promptly 
pinches between shaft and bearing, at the .new contact 
point, the oil film which was already present there. Only 
about 15 deg. of shaft rotation is needed to bring this 
action into play. (Tangent 15 ° = 0.27, which is greater 
than the usual coefficients of solid friction.) If, before 
the end of this first 15 deg. of motion, the acceleration 
has been high enough to get the speed above the 
minimum necessary to maintain the oil film, it is actually 
possible to get the shaft under way without experiencing 
any solid friction of the slipping, or abrasive, type. And 
in that case the starting friction will be fairly low. 
If the acceleration in starting is small, so that after 
15 deg. of rotation the shaft velocity is still below the 
minimum neeessary to maintain the film, then the shaft 
rolls for t he first 15 deg. and then slips with solid 
fricti on until the speed goes high enough to carry the oil 
through. This latter is the usual case for plain bearings, 
certainly so when they start under heavy loads, and this 
high starting friction under load constitutes one of the 
disadvantage!'; of a plain bearing when it is compared 
with ball or roller bearings. 

When a cold machine comes up to speed the function 
(speed times viscosity divided by load) runs up to high 
values, for the viscosity is still very high. The oil film 
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then builds up to full thickness, as illustrated in the 
region HI, or beyond, in Fig. 2. This assumes, of 
course, an adequate supply of oil. Then the friction 
warms up the machine, as time goes on, and this lowers 
the viscosity of the oil. This lowering of viscosity 
results in a thinning of the oil film; the machine after 
warming up probably operates its bearings in the 
region GH of Fig, 2. If it gets into the region FG 
there is danger, with a slight further warming up, of 
breaking the oil film or having a bearing "seize." 

A REMEDY FOR SEIZING 

The remedy for seizing, since load and speed are fixed 
in the design and operation of the machine, is obviously 
the change of oil to one of higher viscosity. The low 
limit of tolerable viscosity for oil in a given machine is 
that viscosity which will give a fair factor of safety 
against seizing of the bearings when they are working at 
their worst combination of low speed and high load, and 
this viscosity must be had at the upper limit of bearing 
temperatures in the operation of the machine. 

The action of a plain bearing when a machine is being 
shut down, and shaft speed comes down to zero, is in type 
very nearly the reverse of what happens in starting. 
The detail is different, mainly because the machine, and 
the oil in the bearings, are warmer than at starting. 
Viscosities are less, often considerably less, on account 
of the higher temperatures. The speeds at which the 
oil film breaks in shutting down are much higher than 
those at which the oil film forms in starting-very 
nearly, if not exactly, inversely as the viscosities. For 
in stopping as in starting there is a critical value of 
(speed times viscosity divided by load) below which 
the oil film cannot be maintained, and friction changes 
to mixed fluid and solid and slipping or rolling of 
solids. It is quite possible to determine experimentally 
this critical value of (speed times viscosity divided by 
load) which must be exceeded if lubrication is to occur 
in a given bearing. 

There are two considerations to be kept in mind 
in placing oil holes and oil grooves in bearings. The 
first is that they do not belong in the loaded half. The 
second is that the oil supply should come in at the 
leading edge of the bearing, to be picked up by the 
shaft and carried up under the load with a minimum 

FIG. 3-EFFECTS FOR STANDING, STARTING AND 
RUNNING SHAFTS 

of travel from the point of supply. This means prac­
tically that the best place for oil supply is about 90 deg. 
off the line of loading, and ahead of it . Trouble comes 
when the direction of loading is variable. In such a 
case we have to search for the point of minimum load-

. il,g. One fact of importance in this connection is that 
a load due to centrifugal force, and hence rotating at 

shaft velocity with regard to the bearing. is indifferent 
as to location of oil supply from the bearing, and all 
such forces may be properly neglected in locating the 
oil holes and grooves, if these are in the bearing. The 
centrifugal forces cannot be neglected if the oil supply 
comes through the shaft. Grooves in the bearing should 
be of the simplest--a little channel from the oil hole, 
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FIG. 4-CHARACTERISTIC CURVES OF RAILWAY TYPE 
BEARING IN THURSTON TESTING MACHINE 

A characteristic cur v'e of a railway type b earing in a Thurston 
t esting machin e is shown in Fig. 4. Shaft, steel, 3.97 in. diam­
et er. Bearing, bra ss, 7.81 in . long, 3.31 in. chord of contact. 113 
deg. arc of contact, bearing s urface smooth, ungrooved cylinder; 
radial clearance about 0.003 in. Ordinate f is coefficient of fric­
tion: abscissa Nn / p is speed in r.p.m. x viscosity in C.G.S. units, 
over b earing pressure on projected surface in lb. p er square inch. 
Two different oils w ere used, a m achine oil a nd a n a utomobile oil; 
the different point symbols indicate these oils. Three loads were 
u sed, 39, 1 35, a nd 1 55 lb. / in.2 Three s peed r eg ions w er e used, 
390, 330, and a t seizing from 1 5 to 50 r .p.m. Viscosities ranged 
from 0.50 to 0.15 C.G.S. units. These load speeds and viscos ities 
w ere combin ed in various w ays to g ive a w ide range of N n / p. 
No m a tter what the combina tion used , a point on th e curve 
EFGHI r esults . This shows that the exp erimental problem of 
m easuring the acti? n of oil in a bearing is fairly solved. 

running out parallel to the axis of the shaft so that 
the length of the groove is about three-fourths of the 
lehgth of the . bearing. The groove should be quite a 
bit wider at the center of the bearing than toward the 
ends. The edges of the groove should be carefully and 
widely rounded off; they should never be sharp. A 
groove is made to spread oil, but it should not be 
forgotten that the natural end leakage of a bearing is 
an effective spreader of oil-perhaps even too effective, 
so that the groove need not do much in that line. A 
groove is also a reservoir of oil, to take care of starting 
conditions, and of intermittent character of oil supply 
in some systems of lubrication. Above all, grooves 
should never be put in the most loaded half of a bearing. 

The advantage of ball or roller bearings over plain 
bearings are three. The starting friction of ball or 
roller bearings is the same as their running friction; 
starting friction of plain bearings is much higher than 
running friction, if the bearing starts under load. A 
plain bearing starting without load works about as 
easily in starting as a roller bearing. Second, the run­
ning coefficient of friction averages lower for ball and 
roller bearings than for plain bearings. The minimum 
coefficient for a plain bearing may be as low as the 
best of the ball bearing, but the minimum coefficient for 
the plain bearing comes just at the edge of seizing. 
Third, ball and roller bearings hold a shaft to rigid and 
exact concentricity. Plain bearings will do this only 
when operated at high speeds and light loads, and on 
small clearances. There is usually no necessity for 
concentric running of shaft and bearing; occasionally, 
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as in a lathe headstock. it must be assur ed. The 
disadvantage of the ball and roller bearings, as compared 
with plain bearings, is in init ial cost and cost of 
installat ion. 

Ball and roller bearings do not need lubrication to 
reduce their coefficient of friction, except as friction 
comes from rubbing of balls on each other, or on t he 
retain ing cages, or of the cages on the races. Indeed, 
lubrication frequently raises the coefficient instead of 
lowering it. The main reason for "lubrication," in ball 
and r oller bearings, is to protect from rusting. Rust 
protection by the " lubricant coating the metals is quite 
another property from those concerned in real lubrica­
tion, though we must admit that no lubricant could be 
used as a lubricant anywhere if it did not have protec­
tive powers against rust. 

A second case of lubrication is that of a wristpin 
in a steam or gas engine, or spring shackle bolt of an 
a utomobi le. The line of loading is only slightly variable 
in direction ; the loading may or may not r everse. The 
:rngular motion is small and is not continuous, but 
oscillating. In t h is case the angular motion will not 
carr y oil in t o fo rm a lubricating film, as when the 
~ngular motion is continuous, and lubrication by oil is 
poss ible only when t he loadi ng reverses r egularly. At 
roach rever sal oil r uns in by combination of presimre 
s4ueP,zing and capilla ry action to t he unloaded s ide of 
t he pin, while being pushed out on the loaded side. The 
capilla ry action helps always to form or maintain the 
fi lm. Another act ion of importance here is the incr ease 
of viscoRity under pressure. This makes the oil squeeze 
11ut more slowly on t he loaded side of the p in t han it 
squeezes in on the unloaded side. If t he pressure on a 
wristpin does not reverse, however, t he oil will squeeze 
out on the loaded side and Rtay out. The pin may of 
coun:,e roll in its bushing for nearly 15 deg. of mot ion on 
either side of its central position befor e metallic Rlip­
ping and wear need occur. Between t h is rolling action 
:m d t he peculiar properties of grease lubrication a fa ir 
lu brication of wristpins or shackle bolts may often be 
hact when the loads do not reverse. 

CHIEF FUNCTION OF CUTTING LUBRICANTS I s 
TO CARRY OFF HEAT 

What may be considered another type of lubricating 
action occurs in the case of our "cutting oils" or solu­
tions applied to cutting tools in the mach ine shop. 
Kingsbury has given the explanation of this case. The 
action of t he "lubricant" is in part m·erely t he carrying 
away of heat, keeping t he cutting point of t he tool from 
becoming overheated and losing its temper. With thi s 
cooling goes real lubrication, preventing still higher 
frictions. A little crack forms in the work being cut, 
just ahead of the cutting "point " of the cutt ing t ool. 
This crack fills with lubricant by the capillary action, or 
surface tension effect. Temperatures being high , the 
surface tension of the lubricant is ver y low, and it will 
fill the little crack very rapidly indeed, unless the (bulk ) 
viscosity of the lubricant is too h igh. To this rapid 
filling of the crack high viscosit y is a detriment. The 
chip being cut off bends outward and slides across the 
top of the cutting tool, tending to a metallic contact 
with high pressure at a point a little bit back from the 
cutting end of t he tool. It is at this point of contact 
of chip and tool t hat lubrication is needed. The lubrica­
tion depends upon t he " body" or "oiliness" of the lubri­
cant; in other words, the viscosity should be high when 
the lubricating fi lm becomes very thin and subjected 

to high pressure. The previous requirement must not 
be forgotten that the bulk viscosity must be low, to 
permit the lubricant to run into place. 

So far it has been t acitly assumed that the lubricant 
used was a liqu id, possessed of a true viscosity, which 
viscosity was a f unction of temperature, pressure and 
film thickness. There is a large class of lubricants 
which ar e not liquids. These lubricants are called 
greases. Some gr eases a re really or practically oils 
which have a freez ing point above ordinary room 
temperature ; put into a bearing they melt and act as 
oils after melting. Such melting down can be used to 
regulate the feeding of a grease into a bearing, though 
perhaps at the cost of a cont inuously high friction in 
the bearing. Greases, like the mineral oils, do not freeze 
completely from liquid to solid at one single tempera­
ture; they change from all liquid to a mix of liquid and 
solid, getting stiff er as it cools, through a wide range of 
t emperature. In this condition of mixed solid and liquid, 
or colloid and liquid in soap greases, the grease is not 
properly called a viscous substance. It is strictly a 
plastic body, instead of a viscous one. The difference 
is th is, that with a viscous body the application of any 
shearing force, however small, will cause a shearing 
motion proportional in velocity t o the force, while with a 
plastic body t he shearing force must exceed a certain 
finite value before any shearing motion occurs. This 
limiting stress to start shearing motion we may call 
the yield stress. When t he shear stressing exceeds the 
yield stress, the velocity of shearing motion is propor­
tional in a plastic body to t he excess of the stress over 
the y ield stress. Grease lubrication works at low speeds 
and h igh loads, where no oil will lubr icate, and in trying 
to prove or disprove the t heory we will make our firs t 
r eal measurement of t hose physical properties of grease 
which are active in lubricat ion. 

Another consequence of t he differ ence of viscous and 
plastic action occurs after motion has ceased. If load 
stays on after motion stops, or if metal surfaces are 
brought together in a direction normal to the surfaces, 
an oil will squeez~ out from bet ween the metals. It goes 
out rapidly at first , more_ slowly toward the end; but 
will in t ime squeeze out entir ely. The squeezing out 
is slowed up, near its end, by the -increase of viscosity 
under high pressures and in thin films, or " body" of the 
oil as distinguished from bulk viscosity. If now a 
g rease be used instead of an oil we get the added effect 
of dependence of effective viscosity on rate of shear. _ 
This makes it much harder to squeeze the lubr icant out . 
from bet ween the metals ; it goes mor e slowly than an 
oil. And in the. end it is probable that the greasy 
lubricant cannot be squeezed entirely out by a normal 
pressure. This may be the explanation of the superiority 
of greases over oils as lubricants in such places as 
steering spindles and spring shackle bolts of auto­
m obiles, or in plain collar t hrust bearings. That 
property ~ e call "greasiness," vaguely and without 
definition, may be the "yield stress" and "plasticity" of 
the grease, and the consequent dependence of effective 
viscosit y on rate of shear. 

CONCLUSION 

We may now summarize t he phys ical properties of 
lubricants in wh ich we are interested. First is viscosity, 
necessary t o the formation and maintenance of the 
lubricating film. We need the viscosity to get down to, 
but not go below, a certa in minimum value at the highest 
temperature at which the lubricant must function. A 
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lower viscosity than this minimum will allow seizing of 
bearings while running; a higher viscosity is safe and 
tolerable, but brings higher friction in the bearings. If 
the lubricant must operate over a wide range of speeds, 
loads and temperature a high value of "body" will be 
desirable and helpful; that is, viscosity will increase 
distinctly under high pressures and in thin films. 
Viscosity and body need to be known as functions of 
temperature, so that we can foretell the action of the 
lubricant through the range of its temperature in 
service. With a grease the effective viscosity, or yield 
stress and plasticity, needs similarly to be known over 
the range of temperature, pressure and film thickness. 

The measurement of surface tension of the lubricant, 
relative to the metals of shaft and bearings, is not 
usually important and probably would be difficult. 

Where gravity flow, or flow through pipes under a 
small driving head, is used to supply lubricant to a 
bearing, we must be careful that at low temperatures 
the true or effective bulk viscosity of the lubricant does 
not get so high as to diminish or stop the supply. Hence 
an interest in the "chill point," or "cold test" of an oil 
( or "freezing point" of a grease?). The "chill point" 
test should not be done as it is now done; it should be 
a part of the test of viscosity as a function of 
temperature. The "chill point" should be taken as that 
temperature -at which the bulk viscosity passes through 
a certain arbitrarily set standard viscosity; values of 10 
or 20 c.g.s. absolute units are suggested. 

We cannot tolerate in a lubricant any tendency to 
start rusting or corrosion of metals. The lubricant must 
be chemically neutral; not an electrolyte of becoming one 
to any appreciable degree. We ought to be able to use 
a film of a lubricant as a protection against rust. 

The ideal lubricant should be permanent in its proper­
ties under the conditions of use. It should not change 
by oxidation, whether cold or hot, within the tempera­
ture range of service. It should not react wi1 h water 
either. A slight amount of evaporation of lubricant in 
service might be quite tolerable, if the remaining lubri­
cant were still unchanged in properties, or not changed 
for the worse. Evaporation losses, as a source of oil 
consumption, are usually less than mechanical leakages 
from bearings or oiling systems. It is toward this 
question of permanence of properties in service that 
our tests of flash and burning point, carbon residues, 
oxidation products, etc., are directed. It may be sug­
gested here that while the flash points and burn points 
of gasolines and kerosenes represent the formatiol) of 
combustible mixes of the vapor of the oil with air, the 
case is different with lubricating oils. Uusually with 
lubricating oils the vapor of the oil does not make a 
combustible mix with air at atmospheric pressure; the 
combustible mix found at the flash point and above is 
due to decomposition products of oxidation and heating 
of the oil. And the temperature at which this first 
occurs (the flash point) is usually less important in 
itself than the nature and rate of the decomposition 
indicated and the effect of it on the residual oil. We 
need a new set of tests for our oils, for the effects on 
properties of the oil of oxidation, heat, and contact with 
water in reality, the tests for permanence of properties 
under conditions of service. These tests should cover 
emulsification also. 

The picking up in suspension in the lubricant of 
dirt and metal dust cannot be blamed on the lubricant, 
and such stuff can be settled or filtered out in a properly 
designed lubricating system. 

Progress Toward a National Public 
Works Department 

T HE movement to have Congress establish a national 
department of public works, to assume jurisdiction 

over all government engineering and construction ,un­
dertakings, is progressing slowly but surely, according 
to a recent bulletin of the National Public Works De­
partment Association, issued by M. 0. Leighton, chair­
man. The first phase of the campaign, which is the 
establishment of the underlying principle, has been de­
cisively won. The second phase, which consists of 
securing the right kind of a department, is to be more 
laborious than the first and involves much consideration 
of detail, sifting of evidence and presentation of results 
in convincing form. 

The most distinct setback was the fai lure of the refer­
endum of the Chamber of Commerce of the United 
States. The association attributes this failure to a lack 
of adequate publicity and to the inaction of local engi~ 
neering bodies which were depended upon to take care 
of the issue in their own local commercial organizations. 
Lack of finance prevented the necessary publicity and 
evidence is being accumulated that important commer­
cial bodies which voted adversely on the referendum 
did so in ignorance of its character. intent and purpose. 

The association argues that the principles underlying 
the public works movement-economy and efficiency in 
business and conduct of the government affairs-are 
not confined to the public works function. It has been 
remarked that if a public works department is created, 
this will be the first step in applying businesslike prin­
ciples to the entire government structure. 

Delay is sometimes urged pending the announcement 
of a general bill for the reorganization of the govern­
ment, but this seems rather useless, the logical step 
being to establish the public works department first . 

The association points out that engineers, architects 
and technical men throughout the country have a rare 
opportunity to further the movement now because Con­
gress is in recess and representatives are at home. It 
is up to the men "back home" who will ultimately benefit 

1 by the establishment of such a department to instruct 
their representatives in Congress and enlist their co­
operation in the furtherance of this legislation. 

Appeal for Equitable Laws 

T HE Hon. Joseph M. Brown, who has served two 
terms as Governor of Georgia, has written an 

interesting pamphlet entitled "An Appeal for Just Laws 
and for Their Impartial Enforcement." Ex-Governor 
Brown has sent this pamphlet to all the national legis­
lators and hopes to get action on his recommendations. 

The pamphlet is of interest to the railway industry as 
it purports to be a history of the street railway strikes 
and the action of the Amalgamated Association of 
Street and Electric Railway Employees of America in 
connection therewith . The pamphlet gives data in regard 
to seventy-nine strikes in sixty-five cities due to the 
Amalgamated Association, with information on the 
damages and injuries incidental to these strikes. In 
order to eliminate such damages and injuries Ex-Gover­
nor Brown urges a law that will force unions to incor­
porate and thus render them liable to civil action, 
just as the railways are liable to civil action in dam­
age suits. 
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Record of Large Turbo-Generator 
Armature Breakdowns* 

Temperatures Up to 150 Deg. Not Injurious­
Local Heating Only Cause of Breakdown­

High Voltage Generators a Success 
BY F. D. NEWBURY 

Manager Power E n g ineering Depar t m ent 
Westinghouse E lectric & Manufact uring Company 

THE first West inghouse generat ors larger than 
10,000 kva. were placed in operation in 1913. These 

were generators roughly 20,000 kva. in size, two pole 
in the case of 25 cycles and four pole in the case of 
60 cycles. The design of such large two and four-pole 
units in 1911 and 1912 was highly experimental, and 
while these unit~ met the standard temperat ure rise 
guarant ee of 50 deg. C. by thermometer it has since 
been found that the t rue copper temperatures of the 
strands nearest the air gap near the center of the core 
have had at least 200 deg. C. rise in some cases. Ex­
perience has shown designers how to avoid these ~igh 
local temperatures to a considerable degree (mamly 
by reduction of eddy current losses), and this is men­
tioned here only to bring out the significance of the 
record of trouble due to heating. 

During these seven years' experience there have been 
twenty-two cases of major armature trouble, involving 
twelve difierent installations or designs and sixteen 
individual units. By major armature trouble is meant 
trouble serious enough to result in the failure of one 
.or more armature coils. 

The classification of armature failures as to cause 
i,z in some cases a difficult matter. The events leading 
;p to the trouble may be unknown and the evidence is 
very often burnt up. It has been thought best, there­
fore. to separate these cases into three classes, as 
follows: 

1. Where the manufacturer has accepted responsi-
bility. 

2. Where the operating company has accepted re-
sponsibility. . . 

3. Where the cause is unknown or m dispute. 

1 Eig:ht cases were chargeable to design, workmanship 
or ·other causes for which the man~facturer accepted 
responsibility. Five cases ( of these eight) were ca used 
by defects in manufacture that developed very shortly aft_er 
installation. Three cases ( of these eight) concerned, details 
of design that led to failure a_fter four o_r five_years ope:ra­
tion. Two of these cases (m one design) m".olved high 
local temperatures caused by eddy currents m the top 
strands of the coil. . 

2. Eleven cases were chargeable to operatmg haza:r:d~ !or 
which the operating company accepted the responsibility. 
Four cases ( of these eleven) were ca ~se~ by trouble 
first originating outside of the armature wmdm~. In th~·ee 
of these cases the fire started in the cable Just out;side 
of the O'enerator- in the fourth case the fire started m a 
series transfor~er accidentally open circuited. Four 
cases ( of these eleven) occurred in one installation and 
were caused by abnormal voltage surges that caused th_e 
outside surfaces of the insulation to ca~ch ~re. _In addi­
tion to these four cases that resulted m coll failures as 
many more fires started that were put out before such 
damage was done. This trouble disappeared after t he 
generator neutral was grounded. One case ( of these 
eleven) was caused by ice or water (it o_ccurred on Feb. 
28) carried into the generator from the air washer. T_wo 
cases ( of these eleven) were ca used by forced opera h on 
under conditions that were known to be unsafe. One case 
involved unsafe overloads and the other case involved con-

*NOTE BY AUTHOR.-This article is based on a discussio_n of ~ 
paper, "Classification of Large Steam Turbo-Generator_ Failure~. 
by Philip Torchio, presented a t the A.I.E.E. convention, White 
si.1lphur Springs, June 30. 1920. 

tinued operation after it was known that the armature 
needed minor repairs. . 

3. Three cases involved unknown causes or the cause 
was in dispute. In two of these cases the operating com­
pany believed armature coil heating to be responsible. 

This classification of armature breakdowns shows 
that out of nineteen cases where causes were agreed to 
eleven cases were caused by operating hazards for 
which the generator can in no way be held accountable. 
The majority of these cases were caused by fires of 
external origin. 

If all the cases in which armature heating was in­
volved, even by suspicion, are grouped there are only 
five cases out of twenty-two breakdowns. Two cases, 
involving one of the first designs, were caused by 
design proportions; in two others temperature was not 
the primary cause of breakdown, but the operating 
companies believed it to be a contributory cause, and 
in the fifth case enforced overloading was the primary 
cause. 

The writer 's opinion, based on a careful study of 
operating experience and based on a detailed knowledge 
of internal temperatures and coil and insulation design, 
is that breakdowns caused by armature heating are in 
realitv due to abnormal local temperatures that have 
value~ of the order of several hundred degrees,. and 
that t emperatures of 100 deg. or 150 deg., ordinarily 
discussed in connection with guarantees, have very little 
to do with the problem. This statement, of course, 
applies only to windings completely insulated with 
mica within the slots. 

HIGH-VOLTAGE GENERATORS SUCCESSFUL 

This record of breakdowns brings to the surface 
another fact that is interesting and important and that 
is reassuring to the companies operating high-voltage 
units. If these generators be classified according to 
voltage it is found there are twice as many generators 
wound for 11,000 volts, or higher voltage, as there are 
generators wound for lower voltages. But these twenty­
two cases of armature breakdown are equally divided 
between these two voltage classes. This means that 
the percentage of armature breakdowns in the high­
voltage generators under discussion is only . one-half 
that of the lower voltage generators. This record would 
be very different with treated cloth insulation (in large 
high-voltage generat ors) that is subject to cumulative 
heating on account of dielectric losses increasing with 
temperature, or with partially closed armature slots, 
still used by some E uropean designers. 

This record does not prove that high-voltage gen­
erators are necessarily safer or less subject to break­
down, except in so far as breakdowns may be caused 
by voltage surges that are independent of generator 
voltage. Obviously a 10,000-volt surge would be danger­
ous in a 2,400-volt generator, but would be harmless in 
a 13,000-volt winding. The record does prove that 
11,000 and 13,000-volt windings, are just as reliable as 
low-voltage windings, and, f urther, that breakdowns are 
generally caused by trouble unrelated to line voltage. . . 

The facts brought out by this record may be sum­
marized as follows : 

1. The majority of armature breakdowns is caused 
by operating hazard originating outside the generat?r. 

2. Armature heating in armatures completely m­
sulated with mica is a minor cause of breakdown. 

3. High-voltage generators, with mica insulation and 
open armature slots, are as reliable as, and probably 
are more reliable than, large low-voltage generators. 
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Going After . Business at the Depot* 
Several Definite Suggestions Are Made as to How Street Railway Companies Can Get a 

Larger Part of the Traffic Originating at the Railroad Station-Experience of a 
Traveling Man Points Way to Greater Use of Signs, a 

Barker and a Waiting Car 

BY W. McK. WHITE 
"\Vestern Man ager Columbia Machine Works & Mallea bl e Iron Compan y 

EVERY day taxicabs and buses haul loads of people 
to and from the railroad stations at high rates 
of fare, when the majority of travelers would much 

prefer to use the street cars if the service were available 
and, which is just as important, if it were persistently 
brought to their notice. How can this business be drawn 
to the street railway company? The simple expedient of 
increasing the number of cars on the station routes or 
of rerouting to have a station-to-hotel circuit or an all­
depot belt line is valuable and esRential, but there are 
other steps necessary to assure a paying traffic for these 
cars. Or perhaps it would be well to say that other 
means should be used to give you the cream of this 
business, namely, fully loaded cars and a pleased 
patronage rather than a casual traffic picked up at 
random. · 

In dealing with the incoming passenger business 
at the depot there are three phases of the situation to 
consider. 

First, there are those people who are familiar with 
the town they are entering. They know whether they 
can reach their destinations conveniently by trolley and 
what car to take. They know what the prevailing rate 
of fare was when they left town and they know how 
long they will be enroute. This traffic is fostered by 
the customary methods and frequency of service, and 
if these passengers prefer to pay a high taxi fare it is 
at their own volition, unless the car service for them is 
actually inconvenient. But the majority will use street 
cars if an adequate schedule is offered. 

Second, there are those people who are strangers and 
prefer to take a cab or bus, rather than to be recognized 
as strangers by having to ask a policeman or station 
porter or some one else for directi ons. It may seem 
peculiar to have this distinction made, but I am sure you 
will agree that the average traveling man does not like 
to stand around asking how to reach his hotel. So he 
jumps into a cab and pays seven to ten ,times more than 
street car fare to reach his destination, and the few min­
utes that he saves thereby are ordinarily not worth it. 

Third, there are many travelers who take cabs fro m 
force of habit, a habit acquired perhaps when they were 
strangers and never learned that a convenient street 
car service was being maintained. Of course many 
persons take individual means of transportation because 
they can well afford it and it is their desire. And many, 
it is to l;ie regretted, do so because of previous experience 
with long waits forced by non-appearance of trolley cars. 
I am thinking, however, of thousands of travelers of 
moderate means and reasonable minds who would prefer 
to pay fi , 6 or 7 cents for a trolley trip to t heir hotels or 
homes, instead of a flat 50 cents or a taxi rate of 50 cents 
at least and usually more. 

* Abstract of paper presented at the Illinoi,; Electric Ra ilway 
Associa ti on, mid/3 t1mm er meeting, Springfield, Ill. , July 30. 

Nearly every street car system operates lines reaching 
the railroad stations and hotels, and in fact every pos­
sible source of revenue passengers. Quite often it costs 
more to gather up a few fares than the amount taken in. 
But if, in so doing, the habit of street car usage is 
fostered and the dependence on cabs is reduced the 
effort is worth while. The problem then is not to 
originate revenue traffic but to corral that which is 
available and which to the railways at present is lost. 
I am offering some suggestions which would cost little 
to put into effect and are entirely feasible. 

A railroad station crowd usually needs only to be 
politely directed. But when the people emerge from a' 
station they are greeted by cries of "Taxi, taxi!" "Cab, 
cab!" "Buses to hotels," and similar invitations. Now 
why not surprise them by letting them hear "Street car 
to all hotels," "Street car down town," "Street car to 
all points. This way, please." 

Or at least why not post a prominent sign which might 
read "Street car leaves this station every four minutes 
for hotels and all parts of the city. Fare, 6 cents." Or, 
perhaps this: "Street · cars leave this point every six 
minutes. Frequent, safe service to business and resi­
dence parts of the city. Fare, 7 cents." 

I think that electric railways do not make sufficient 
use of signs to direct passengers. We know of si_gns 
which have been of great value, such as those which 
the Chicago Elevated Railways have painted on their 
Rtructures. Tens of thousands of persons every day 
follow the painted arrows in the New York subway 
stations. The skip-stop and the later plan of loading 
berths have led to the use of "Car-stop" signs, but we 
need more signs of an informative nature and the 
wider use of them should be considered by all railway 
managers. A splendid start could be made at the steam 
railway stations and then on trolley poles opposite the 
hote1 entrances. Don't you think it would please a 
great many travelers to see a sign across from their 
hotels reading "Street car to Union Depot, every five 
minutes. Fare 7 cents." 

A sign tells its story all day long and may easily be 
illuminated for night display. 

STUDY THE LOAD AT THE STATION 

In almost every city there are certain hours when a 
large number of peopie arrive at the stations on 
important trains. I believe the street car companies 
would do well to have a man "on the spot." Every com­
pany employs a number of uniformed street men, inspec­
tors , supervisors and others who could be used . There 
should be no logical objection to the active solic ita­
tion of business which daily escapes because of passive 
methods. A special gathering in some locality at infre­
quent periods will receive the particular attention of the 
transportation department and yet daily hundreds of 
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possible fares pas8 through the railroad station gates 
up.noticed. T he street ca r companies can invite this 
patronage as surely as and more properly than the 
taxicab drivers. 

It may not be necessary to assign a r epresentat ive to 
t hi s work exclus ively at any one station unless t he 
business warrants it. But that inspector in his daily 
wanderings might just as well as not be at the Union 
Station when the morning t rains come in, or at the 
Central Station when the afternoon Limited arrives. 
And he would become a business-getter for the company. 

Coincident with th is it would be wise for the traffic 
departments to make a closer s t udy of the time of train 
a rrivals and of average loads. Most street railway com­
panies endeavoe to provide a good station service, but 
suppose you are running a t en or twelve· minute head­
way in the middle of t he day and your car leaves the 
station at 11.10 a.m. when a t r a in is due at 11.13. Or 
perhaps the 3.36 p.m. car meets a train on which records 
8hc;>w a heavy passenger traffic a rriving. Here is a 
chance for a beneficial change in the street car schedule 
because tra ins often arrive on time, and the non-appear~ 
ance of a car for even five minutes will greatly increase 
taxicab pat ronage. I feel sure that the cases mentioned 
a re entirely possible and a re occurring in many places. 

T he safety car has given us the slogan "A car always 
in s ight," a nd thi s though t is justly popular in street 
car offices t oday. Now why not apply this effectively to 
the depot car line? A s ign is good, a uniformed 
announcer is better , but best of all would be a waiting 
car . All the cr ies of taxicab dri vers would avail little 
against the presence of a street car a nd it would draw 
t he crowd as posit ively as a magnet ac ts on iron filings. 

I think the constant presence of a street car is entirely 
fe3,sible. If t he line passing the station is a busy one, 
wi th a headway of a minute or two, or even less, there 
would always be a car in sight, down the st reet perhaps. 
Why not hold each car unti l t he next one arrives, us ing 
th is as a point for checking car movements and schedules 
and at the same time secure the advantage of always 
having a car at t he station. And if the station is on 
a s ingle line wi th a longer headway, why not have your 
lay-over there instead of at some unimportant place at 
the far end of town. A station lay-over point would 
offer conveniences for your crews, and I would aga in 
snggest that each car awai t the arrival of the next 
fo llowing one befo re departing. 

Recently I was discuss ing t hi s subject in New Orleans 
with Nelson H . Brown, general superintendent of rail­
ways, and he told me of an experience he had in 
\Vorcester, Mass., several years.ago. He put on a depot 
car, the only duty of which was to meet incoming tra ins 
and its crew had no specific route. The conductor 
would ask passengers where they wished t o go and he 
would route the car to suit the convenience of the great­
est number. This car proved to be the best paying one 
in Worcester. Many other schemes can be evolved to 
attract the station trade and to facilitate handling it. 
If the traffic is heavy enough a hotel-station line may be 
installed as in Cleveland and Kansas City. 

It is not often that you find a situation like that in 
Peoria, where the street car company has a terminus 
within the steam railroad station, but this might be 
arranged elsewhere. The collection of fares by a st reet 
man as well as by the conductor, the increase of car 
service and other suggestions are in order. And I hope 
that your carpenter shops will be instructed to turn out 
some good signs, your painter to letter them (black on 

a cream background is a good combination) and your 
line department to mount them on poles at stations and 
hotels. 

POLITE CREWS HELP 

In conclusion, I am going to off er a suggestion con­
cerning the platform men on the depot cars. These 
cars should be manned by crews who can politely and 
intelligently handle strangers, who know the city, are 
willing t o answer questions and to call the names of 
streets and hotels. They should be coached on the value 
of this business and urged to co-operate. They should 
be instructed not to pull away just when a train arrives, 
fo r nothing is mor e aggravating to those coming 
through a station than t o see a car just departing when 
so many more passengers could be carried. The trouble is 
t hat the average crew considers the schedule more 
important than public service and the, filling of the 
fa re box. Where a delay of two or even three minutes 
would fill a car with pleased passengers it is worth 
while to wait . 

We have all heard exclamations like these: "Gee, we 
were lucky to catch a car right away," "Thanks for 
waiting," " This , is fine." Isn't that far better in the 
pyschology of public r elations than " Oh, pshaw! Why 
didn't they wait," or "Just my luck to miss that car." 
Or, what is far worse, "Well, I g uess we'd better take 
a taxi." 

"Facts About Figures" 
AN EXPERT on publicity whose name is known from 
fi coast to coast writes as follows on the editorial on 
" Fact s About Figures-Figures About F acts," in the 
issue of th is paper for J une 26 : 

You have hit t he k eynot e about " facts and figures" 
exactly. Figures a re the most t iresome and uninteresting , 
as well as unconvincing, things in the world except to the 
" bug" -who dotes on that sort of stuff, but for the average 
normal m ind w e have got to prepare the figures according 
to a di fferent formula, an d your formula is the right one. 

Many a time I have t hanked the Lord for the broad vision 
of t he executive officers of the compa ny with which I am 
connected for acceptin g t his view of the situation and that 
is why I n ever attempt in my work t o r un a mass of un­
varnished statistics . T he lay mind will not react on figures 
or technical statistical matt er. You ha ve got to speak in 
the language of the st r eet or t he st reet car when you try to 
present statistical matter. 

T hink of t he world of t ime, energy and gray matter 
utterly wasted by our high-priced efficiency experts , traffic 
sharks, accountants, engineer s a nd other s in preparing a 
maze of figur es t hat prove nothing t o the untutored, non­
technical mind. 

Now, I want to congratulate you for the concise and 
clear way you ,have stated the proposition. It is "facts 
a bout figures" and not "figures about fact s" that drive your 
argument home, and t h e fewer figures the better. 

I h ope ever:( publi~ity man and every executive and every 
figure expert m our m dust r y r ea d that editorial and took it 
to himself as a per sona l message. . 

New Side Bearing Trolley Wheel 

T HE Thornton T rolley Wheel Company, Ashland, 
Ky., is placing on the market a new type of con­

struction for trolley wheels. No bushing or central axle 
is used, but instead two spherical s ide bearings with 
r emovable hearing bosses. The bearing bracket is pro­
vided with two grease reservoirs, so that the wearing 
parts are lubricated with grease. It is claimed that the 
t wo reservoirs will provide sufficient lubrication when 
fi lled to operate approximately 1,000 miles under normal 
service conditions. 
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St. Paul Electrification Results* 
Complete Results of Electrical Operation for the Year 1919-Effect of the New Power Indi­

cator and Limiting System-Itemization of Costs 

BY R. BEEUWKES 
Engineer Chicago, l\Iilwa ukee & St. P a ul R a ilway 

P
OWER for the electrical operation of the Chicago, 
Milwaukee & St. Paul Railway between Harlowton, 
Mont., and Avery, Idaho, is delivered to the trans­

mission system in the form of 100,000-volt, three-phase, 
60-cycle current. The power is supplied under two 
separate contracts, one for the Rocky Mountain division, 
extending from Harlowton to Deer Lodge, and the other 
for the Missoula division, extending from Deer Lodge 
to Avery. 

The power company's 100,000-volt transmission lines 
are shown in the single line layout of the system, as are 
also the points of power delivery to the railway com­
pany and the latter's 100,000-volt transmission system. 

TABLE I-ST. PAUL ELECTRIFICATION- LnlT OF SUBSTATIONS 
AND THEIR EQUIPMENT 

Rocky Mountain Division 

Substations Transformers 
Two Dot.... ........ ....... . ... Two 2,500 kva . 
Loweth . . . . . . . . . . . . . . . . . . . . . . . . Two 2,500 kva. 
.fosephine............. .......... Two 2,500 kva. 
E ustis. . . . . . . . . . . . . . . . . . . . . . . . . . Two 2,500 kva . 
Piedmont ..... . ................. Three 1,900 kva. 
Janney . . ..... _ . . . . . . . . . . . . . . . . . Three I, 900 kva. 
.\lore! . . . . . . . . . . . . . . . . . . . . . . . . . Two 2,500 kva. 

Missoula Division 

Gold Creek .................... . 
Ravenna ...................... . 
P rimrose ...................... . 
Tarkio ........................ . 
Drexel. .. . ........... ....... . 
Fast Portal. .......... . 
.-\,·ery. 

Two 2,500 kva. 
Two 2,500 kva. 
Two 2,500 kva. 
Two 2,500 kva. 
Two 2,500 k va. 
Three 2,500 kva. 
Three I, 900 kva. 

i\ Iotor Generators 
Two 2,000 kw. 
Two 2,000 kw . 
Two 2,000 kw. 
Two 2,000 kw. 
Three 1,500 kw. 
Three 1,500 kw . 
T wo 2,000 kw. 

T wo 2,000 kw. 

:f:g ugg t:: 
Two 2,000 kw. 
Two 2,000 kw . 
Three 2,000 kw. 
Three 1,500 kw . 

The railway transmission line of the Rocky Mountain 
division extends from Two Dot substation to the Morel 
substation, a distance of 184 miles, the former point 
being 12 miles from Harlowton, eastern terminus of the 
division, and the latter point 17 miles from Deer Lodge, 
the western terminus. Power is delivered by the power 
company at the Two Dot, Josephine, Piedmont and 
Morel substations. The railway transmission line of the 
Missoula division extends from Gold Creek substation, 

• Abstract of paper presented b efore the Pacific Coast Section 
of the American Institute of Electrical Engineers, Portla nd , Ore. , 
.July 15, 1920. 
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TRANSJ\IISSION LINE AND SUBSTATION LAYOU T FOR THE 
CHICAGO, MILWAUKEE & ST. PAU L ELECTRIFICATION 

18½ miles from Deer Lodge, a distance of 180 miles, to 
the substation at Avery, the western terminus of the 
division. 

Seven substations on each division are used to con­
vert the 100,000-volt alternating current of the trans­
mission line to the 3,000-volt direct current used for 

· traction purposes. Each motor generator consists of 
two 1,500-volt direct current generators connected in 
series and driven by a 2,300-volt synchronous motor 
supplied from the substation high tension buses through 
a three-phase, 100,000 / 23,000-volt transformer and is 
guaranteed for a maximum five-minute overload of 200 
per cent. The rated capacities of these stations are 
given in Table I. 

The accompanying diagram shows diagrammatically 
the railway company's high-tension line, arrangement of 
apparatus in the substations and the general layout of 
the 3,000-volt distribution or trolley system. 

The contact wire~ of the trolley system consist for 
the main line of two No. 0000 B. & S. grooved trolley 
wire flexibly supported side by side from a ~-in. steel 
catenary and tapped at intervals of about every 1,000 ft . 
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to a feeder which connects to the adjacent substation 
buses through switches and automatic circuit breakers. 
Over passing, industrial and

1 
similar tracks only a 

single No. 0000 copper trolley wire is used. There is 
an insulated air gap in the trolley in front of each sub­
station separating the trolley system west of the sub­
·station from that east of t he substation; that is, portions 
east and west of the substations are fed, respectively, 
through separate feeder breakers. There is also an 
insulated a ir gap at t he beginning and end of every 
passing track, so that by means of a section switch 
installed in the feeder at the gap the district between 
any two gaps may be isolated in case of trouble so as 
to permit operation up to the location of the open 
switches. 

The return circuit consists of the 90-lb. running rails 
and, in general, of a No. 0000 B. & S. copper supplemen­
tary negative wire which is run along the trolley poles 
and co~nected to the track at intervals averaging about 
8,000 ft. through each alternate signal system react ­
ance bond. This supplementary negative, however , is 
intended more as a safety measure to bridge open rail 
bonds than to increase the return circuit conductivity. 
How6ver, on various feeder cutoffs on the mountain 
grades, where the conductivity of the positive circuit 
closely apprnaches that of the return circuit, one of the 
two feeders on the cutoff is in parallel with the running 
rails and is provided for the purpose of increasing the 
return circuit conductivity. 

POWER DEMAND CONTROLLED BY TRAIN DISPATCHER 

The terms of the power contracts are similar and each 
provides for a minimum payment on basis of a 60 per 
cent load factor. Where the load factor exceeds 60 per 
cent payment is made on basis of the actual kilowatt­
hours ccn!:>umed, the rate being 5.36 mills per kilowatt­
hour. Tht demand is controlled for each division by 
means of a so-called power indicating and limiting 
system;* which on the Rocky Mountain division was 
put into operatfon early in the year 1918 and on the 
Missoula division a few- months ago. Briefly, this system 

*This svstcm was described in the ELECTRIC RAILWAY JOURNAL 
fo1· Apl'i! ·10. 19 20, page 759, in th e article "Holding Down Line 
Peaks," by J. J. Linebaugh. 

I 

is rn arranged as to indicate and record at the dis­
patcher's office at Deer Lodge the total kilowatts or 
demand being supplied in any instant by the power com­
pany to the railway company and to prevent the 
maximum demand from exceeding a certain amount as 
·determined by the "demand setting made by the dis­
patcher," this limiting action being secured by lower;,. 
ing of the substation direct-current voltage and there­
fore of the train speeds. 

The effect of this limiting action is clearly indicated 
on the graphic time-table of train movements on the 
Rocky Mountain division for February 19, 1920, and 
corresponding load curve traced by tapalog meter of the 
power indicating and limiting system with the load limit 
set at 16,000 kw. 

The percentage of time when the limiting action will 
take place, for a given amount of business, will depend 
on the demand setting and on the possibilities of spacing 
the trains so that as few as possible will at one time 

TABLE II-ST. PAUL ELECTRIFICATION, LIMIT SETTING AND 
AVERAGE KILOWATT-HOUR TAKEN MONTHLY 

:\Ionth Limit Setting 
July, 1918. ............. 12,000 
Aug., 1918 .............. 12,000 
Sept., 1918 .............. 12,000 
May, 1919. ............. 14,000 
Aug., 1919 .............. 14,000 
Sept., 1919 .. . . . .. . .. .. . 14,000 
Oct., 1919 . ............. 14,000 
Nov., 19 19. ............. 14,000 
F eb., 1920 ... . . ... . .. . .. 16,000 
i\far., I 920 . . . . . . . . . . . . . I 6, 000 
Apri l , 1920... ....... 16,000 

Average Monthly 
Load in 

Kilowatts 
8,020 
7,820 
6,675 
7,840 
7,650 
8,230 
8,420 
7, 11 5 
8,625 
8,680 
8,620 

Per Cent Time 
Limiting Action 

Takes Place 
13.0 
15. 5 
8. 2 
4. 62 
4. 12 
9.5 0 

10 . 65 
8. 24 
2. 40 
2. 20 

. 90 

be operating on the heavier grades, the latter matter, 
except as regards passenger trains and certain time 
fre ights, being to a cons iderable extent in the hands of 
the train dispatchers. The slowing up of the train 
speeds of course results in increased train and engine­
men's expense and increased time in getting freight 
over the road, and a proper balance must be struck 
between this increased expense and the saving in power 
cost and the limit setting determined upon accordingly. 
Table II gives an idea of the percentage of time the 
limiting action t akes place with average kilowatt load 
and settings as indicated, this percentage being based 
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ELECTRICAL LAYOUT FOR A PART OF THE SYSTEM 

XoTE.-Feeder and trolley are sectionalized at all substations 
and railway stations. No. 0000 feeder is tapped to each tro!)ey 
every 1.000 feet. React a n ce bonds are 5,000 to 6,000 ft. apart. 
NegatiYe taps a r e m ade t o the middle point of every second 
react a n ce bond. Side track rails are bonded in series with the 
supplem enta ry n egative. One rail bonded with one 250,000 circ.mil 

bon d per joint in the yard. Trolley f eed taps are di~connected 
for a distance of 1 mile on each side of each substation where 
there is a s ingle feeder and 2 miles where there is a double feeder, 
except at Ravenna, where the tunnel entrance east, and at East 
Portal , where the tunnel en tJ·a nce w est, limit the d istance. Other 
portions are s imilar to tha t above. · 
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GRA P H IC T RAI N S H EET AND L O AD CURVE FOR THE ROCKY MOU NTA I N DIVISION, FEB. 19, 1920 

on the number of hours the limiting system was actually 
in service. 

In arriving at the amounts chargeable for power 
against the differ ent classes of train service, the total 
kilowatt-hours to be paid for-that is, the actual kilo­
watt-hours, or the actual kilowatt-hours increased, if 
necessary, to correspond to a minimum 60 per cent load 
factor-are taken and from them are deducted the kilo­
watt-hours metered against substation lighting, aux­
iliary power, signal system supply, etc., amounfing to 
about 1 per cent. The remaining kilowatt-hours are 
then divided between the different classes of train 
service, freight, passenger and non-revenue, in propor­
tion to the total net kilowatt-hour readings· obtained for 
these respective services from wattmeters installed in 
the locomotives. These readings are taken on the 

TABLE IIIA-ST. P AUL E LECTRIFI CAT ION-AVERAGE INPUT 
Rocky Mountain Division ~ Missoula Division ~ 

... <l) .... ~ I > 
cn '2 i::·.;; 0 

~ ~ .... ..., ,_. C ~= ,... > 
~;:!<fl .; E ~ ~ ~ en ·.;; 
~&] ,_ C 

~ " i~:b .... 0 

I" ~ E , ,. 0 

i': 
, ,. 0 

' · 0 
: ~ E 1-i ~ -

~j ~ d 
- a3 i:: 

Et-§ ro..., o ..., ;::! oo'-' 

z: iS. 
+> >, 0 o: -

Month <W>-< Ratio <00~ z cl Ratio 
J anuary .. 6,38 1,233 4,838,480 75 . 9 5,540,58 1 3,753,430 67 . 6 
February. 4,6 10,607 2,92 1,840 63 .3 4, 107 ,960 2, 702,710 65. 8 
March ... 5, 795,859 4,35 1, 126 75 . 2 5, 412, 048 3, 469,120 64 . 2 
April .. ... 5,949,840 3,962,65 0 66 . 6 5, 429,932 3,574,080 65. 8 
l\lay ..... 5,803,455 4, 146,517 71 4 5, 745,397 . 3,795,770 66. 2 
June ..... 5,662, 650 4, 100,8 10 72 .3 5,69 7,785 3,8 53,590 67 . 6 
July ..... 5, 744,738 3, 794,9 40 66. 2 5,318,692 3,505,630 65. 8 
August... 5,648,8 I 5 3, 755,280 66 . 5 5, 133,008 3,255,820 63. 4 
Sept ..... 5,892,430 3, 799,830 64.5 5, I 02,562 3,434,0 10 67 . 3 
October .. 6,222,486 3,9 71 ,1 49 63 .8 5,389,883 3,654,9 55 67 . 8 
November 5,095,937 3, 425, 458 67 2 4,879, 130 3, 181, 456 65. 2 
December 5,809,9 76 3,830,870 65 .8 4,9 71 ,60 1 3,382,700 67 <l 

..,______ 
Total.. ,. 68,6 18,026 4S,89 8,850 68 3 62,728,579 41 ,563,2 71 66 3 

form provided for the purpose, and a record of the 
power consumpt ion of each train is thus obtained. The 
readings are referred to as "net" readings, as they 
rep resent motored energy less regenerated energy. 

The ratio of the total net locomotive wattmeter read­
ings, all services, to the total actual kilowatt-hours input 
to the system chargeable to locomotives for the various 
months of 1919 is given in Table IIIA. 

As there are no wattmeters installed in the direct-

T ABLE III- ST. P AUL E LECTRIF I CATION-AVERAGE I NPUT OF 
SUBST ATIONS 

--R ocky Mounta in Division-~ --- Missoula D ivision --~ 
Avg. Annua l Kw. Avg. Annu 11l Kw. 

Substation 
Two D ot .. . 
Loweth .. . 
.Josephine. 
E ust is . . .. 
P iedmont . 
J a nney .......... . 
l\Iorel ........... . 

Input Ne t to l\fotor Input Net to Mot or 
Generat ors Generators 

*Total 
895 
962 

1,0 14 
1,022 
1,2 18 
1,390 
1,047 

**Per **Per 
Motor M ot or 

Generatc>r Substation *Total Generator 
813 G old Creek..... I, 150 I, 128 
78 3 Ravenna . , 9 15 I, 11 5 

1,013 P r imrose . 908 92 5 
1,0 16 T ark io. . 843 803 

617 D rexel. . . . . 790 778 
559 East P orta l 1,390 778 

1,072 Avery ............ 812 523 

Syst em total. ... 7,548 System total.... 6, 808 
* T otal k w.-hrs. Computed on t he basis of 8,856 hours in the year; four 

days in December a re included . 
** T ota l k w.-h rs .: T otal running hours of motor generators. 

current i;idc of the substations, a ratio for net substa­
t ion output t o system input or to locomotive is not ob­
tainable. There are, however, wattmeters in the circuits 
of the individual motor generator sets and Table III, con­
sidered in connection with the profile of the line, and 
Table IV, on page 230, will be of interest in showing 
the manner in which the energy is distributed among 
the respect ive substations, average kilowatt being used 
fo r convenience instead of total kilowatt-hours, and the 
,vhole of the year 1919 being taken. 

OPERATING FIGURES FOR 1919 

The figures in Table V, on the next page, show for the 
year 19HI the net kilowatt-hours per thousand gross 
ton-miles for frei ght revenue service and passenger 
service, r e&pect ively, and corresponding cost of these 
kilowatt-hours at the high tension bus or point of de­
livtry of the power t o the railway system. The lesser 



230 EL EC TRI C R A I L W A Y JOUR N AL V ol. 56, N o. 5 

T ABLE IY- ST. PAl ' L E LE CTRIFICATION, LINE DATA 

~ C urve in D egrees - ~ Grade -

* E E .: 
~ ·.§ ::, Cl) ::, Cl) 

E bJJ 8 bJJ C: +-
ol ·;;;; ~ ] -~ ~ '""' > ., 1E~ Cl) ol > 0 ~ > i5;s From f;:i :;:; ~ E-< .... ~ 

Avery t o Kyle .... .... .... ... 2, 495 10 4 . 62 1,706 . 3 I . 70 I. 35 7 
K y le to Falcon . .............. 2,996 10 4 . 0 1 1,05 1. 8 I . 70 I. 48 5 
Falcon t o Ada ir . . .. . ........ . 3,394 10 3. 73 990 . 4 I . 70 • 1 . 50 5 
Adair to Rola nd . .... . .. ...... 3, 782 10 4 . 24 1, 074 . 3 I. 70 I 45 6 
R oland t o Tunnel No. 20 . 4, 150 10 4 . 06 11 2 . 0 I 12 1.03 I 
Tunnel No. 20 to E ast Por t al. . 4,1 60 10 4 . 06 11 2 . 0 1. 07 1.03 I 
East Portal t o Salt ese .... 4, 147 1·0 3 . 45 1,5 63.6 1. 70 I . 53 8 
Saltesc t o H a uga n . ...... . : : : : 3,452 10 2 . 35 671 . 5 1. 70· I. 09 4 
H a ugan to Drexel . . .... . .. · . .. 3, 142 10 2 . 62 1,342 . 8 0 80 0 . 56 10 
Drexel t o F oraker .. ..... .. ... . 2,856 10 3 . 27 775 . 8 0. 80 0 . 52 5 
Foraker t o St. R egis : .... .. .. . 2,733 10 2 . 25 583 . 0 0 . 60 0 . 2 1 5 
St. R egis to Ashmore ........ . 2, 678 5 0 . 85 280 . 9 0 . 40 0 . 12 6 
Ashmore to Superior . ......... 2, 674 3 0 . 73 230. 6 0 40 0 . 14 7 
Super ior to Cobden . . ..... . . .. 2, 717 3. 02 0 . 37 166. 4 0 . 40 0 . 23 8 
Cobden t o T arkio . . .. .... . . .. 2,823 5 0 . 94 388. 7 0 40 0 . 25 8 
T a rk io to Cyr ........ .... . . .. 2,925 5 0 . 87 397 . 0 0 40 0 . 14 9 
Cyr to Alberton ...... .... • . .. . 2,988 3 0 . 84 287 . 0 0. 35 0 . 16 5 
Alberton to A . .. ...... ... .... 3,042 3 I. 20 165 . 0 0. 35 0 . 28 3 
A to B . . ........ .. ... .... ... 3,078 3 I . 29 401 . 8 0 . 40 0 . 2 1 2 
B to F renchtown ..... .... .... 3,003 2 84 0 29 I 05 . I 0 . 20 0 . 07 10 
F renchtown to Primrose ... .... 3,028 2 0 . 26 84 . 4 0 . 30 0 . 13 8 
Primrose to C .... .. .. .... .... 3,071 0 0 . 00 0 0 0 . 40 0 . 36 5 
C t o M issoula . .... . .. .... .... 3, 160 4 0 . 39 103 . 8 0 . 32 0 . 09 8 
Missoula to Bonner Jct ... .... 3, 182 10 I . 42 474 . 7 0 . 40 0 . 28 6 
Bonner J ct. t o C linton . ... .... 3,279 3 0 . 29 152 . 0 0 . 40 0 . 33 10 
C linton to R avenna . . . . ... .... 3,452 2 0 . 20 121 . I 0 . 40 0 . 35 II 
R avenna to Bearmouth ... .... 3,665 3 0 . 84 454 . 6 0 . 40 0 . 26 10 
Bearmouth t o Drummond .... . 3,805 4 0 . 64 350 . 7 0 . 40 0 . 27 10 
D r ummond t o G old Creek ..... 3,955 2. 5 0 15 96 . 0 0 . 40 0 . 37 13 
Gold C reek t o Garrison ... .. .. 4, 188 3 0 . 8 325 . I 0 . 40 0 . 34 7 
Garrison to D eer Lodge ....... 4,329 3 0 3 174 . 0 0 . 40 0 . 42 10 
D eer Lodge to Sinclair ........ 4, 520 3 0 . 06 20 . 6 0 . 60 0 . 46 10 
Sinclair t o l\I orel. . .. . . ....... 4,684 3 0. 17 84 . 8 0 . 60 0 . 40 9 
l\I orel t o Finlen . .. ..... ...... 4, 882 3 0. 95 441. 3 0 . 60 0 . 57 8 
F in len t o Dawson . ..... ...... 5, 145 10 1. 58 5 . 33 0 .60 0 . 44 6 
D awson t o Colorado J ct ....... 5,292 6 0 . 77 3 13 1. 08 0 . 46 6 
Colorado J ct. to Butte Yard .. . 5,480 8 20 . 0 2 15 . 0 0 . 75 0 .04 2 
Butte Ya rd to Newcomb ... .. . 5, 484 5 0 . 44 109 1 0 . 90 0 .5 4 5 
Newcomb t o J a nney .. . . ...... 5,6 18 8 2 . 9 853. 8 I .66 1. 03 4 
Janney t.o Continenta l Divide .. 5,871 8 2 . 65 865. 1 I . 66 1. 47 5 
Continenta l Divide to Grac.e ... 6,352 8 2 . 8 1 1,052. 2 2 00 l.84 8 
G race t o Cedric ... .... .. ..... 5,664 8 2 . 49 63 1. 8 2 00 1. 92 5 
Cedric to Vendome ..... . ..... 5, 178 8 3 . 46 693 . 1 2. 00 l. 80 3 
Vendome t o P iedmont ... 4,8 18 I 0 . 06 19. 0 2 00 I . 58 7 
Piedmont to J efferson Island ... 4,359 I 0 . II 56. 9 0 30 0 . 19 10 
J efferson Isla nd t o Alcazar .... 4,263 8 2. 18 773. 2 0 . 26 0 . 09 6 
Alcazar to Sappington .... .. ... 4,232 4 I. 10 290 . 5 0 . 33 0 . 20 4 
Sappington to Willow Creek .... 4,1 80 2 0 . 14 48. 0 0 . 30 0 . 10 8 
Willow Creek to Three F orks ... 4,145 1 0 . 02 8 . 4 0 40 0 . 25 6 
Three Forks t o E ustis .... .. ... 4, 066 5 0. 25 171 . 2 0 . 30 0 . 18 8 
E ustis to Barron . . ....... . ... 4,01 7 6 I . 25 508 . 9 0 . 30 0 . II 8 
Barron to Lombard ........... 3,971 8 1.92 3 14 . 0 0. 30 0 . 10 3 
Lombard t o D eer Park ........ 3,987 8 I 65 637 . 3 1.00 0 . 57 7 
D eer P ark to Nat ha n .. ....... 4, 206 8 1. 97 812. 3 1.00 0 .60 8 
N a tha n t o Josephine ... ....... 4,454 9 . 5 2. 05 444 . 0 I 00 0 . 83 4 
Josephine to Canyon .... ...... 4,645 10 2 . 41 585 . 5 1 00 0 .92 5 
Canyon t o F a na lulu .... ...... 4, 869 I 0 I . 58 5 18. I 1.00 0 . 59 6 
F a nalulu t o Moyne .... ....... 5,062 8 2. 15 455 . I I .. 00 0 . 70 4 
l\Ioyne t o New D or~cy ........ 5, 209 3 0. 40 125 . 5 0 . 82 0. 44 5 
N ew D orsey t o H a men . ....... 5,346 6 0. 99 271 . 2 1. 00 0 . 83 6 
H a men to Loweth . . . . . ....... 5,5 73 6 1. 12 25 3 . 0 1.00 0 95 4 
Loweth to Bruno .... .. . ...... 5, 789 10 2 . 60 603 . 4 2 . 00 1. 28 5 
Bruno t o Lennep ... .. . ....... 5, 49 1 10 I. 75 508 . 4 I . 10 0 . 92 5 
Lennep to Grovela nd ... ...... 5,225 4 0 . 11 195 0 I. 00 0 . 60 7 
Groveland to .c\fartinsda le ..... 5,00 1 I 0 . 03 7 . 2 0. 99 0 . 80 4 
l\Iartinsd ale t o Selkirk ... ..... 4,8 12 2 0 . 15 44 . 3 1. 00 0 . 64 6 
Selkirk to Two Dot . . . . ....... 4, 624 2 0 . 12 42 . 2 1. 04 0 . 58 7 
Two Dot to Va lencia ......... 4,427 4 0 . 37 16. 9 0 . 8 1 0 . 44 5 
Valencia to H a rlowton ........ 4,290 I 0 . 06 18 . I 0 . 60 0 . 39 5 

* E levation a t first. place. 
t Scaled from profile. 

consumptwn of energy during the summer months a s 
compaced with t he winter months will be noted. The 
figures fo1· t he passenger service are approximate, as 
the ton-mile data is based on the assumption of an aver­
age weight per car, no record of the particular car s 
handled in all t he separate trains _ being available. 

TABLE VI- ST. PAU L E LECTRIFICATION- D ISTRIBUT ION OF 
OP E IH T I NG COSTS FOR 1919 

255. 
257. 
259. 
261. 
306. 
383. 

Account 
P ower substation b uildings ... .. . 
P ower tra nsmission system . .. .. . . 
Power distribution system . .. .. .. . 
P ower line poles a nd fixtures .... . . 
P ower subst at ion appara tus ..... . 
Train and yard power produced . . . 

Tota l All 
Services 

$8,487 
1,773 

78,461 
24,299 
40,224 

I 02, 152 

395. Total . . . . . . . . . . . . . . . . . . . . . . . . . . $255,396 

Per Unit 
$606 . 00 per b ldg. 

4 . 87 per m ile 
179 . 00 per route-mile 
55 . 50 per route-mile 

2,870 . 00 per station 
7,300 . 00 per station 

I. Cost per thousand gross ton-miles t ra iling freight as actually 
d istributed in a ccounts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 . 8 cents 

2. Cost per thousand gross ton-miles t rain freight as actua lly dis-
t ributed in accounts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 9 centa 

3. Cost per t housand gross ton-miles t railing freight on basis dis-
tribution in proportion t o freight kilowatt-hours . . . . . . . . . . . . . 30 . 2 cents 

4. Cost per t housand gross t on-miles t ra in freight on basis distribu-
tion in proportion to freight kilowatt-hours . . . . . . . . . . . . . . . . 26. 2 cents 

5. Cost per actual kilowatt-hours, delivered to locomotives . . . . . . . . . 1 . I cents 

T ABLE V-ST. PAU L E LECTRIFI CAT ION-OPERATING 
STATISTICS FOR 1919 

Month 

F reight Service : 

J an ..... .. .. . 
F eb ... .... .. . 
M arch ...... . 
April. . ...... . 
M ay . .. ..... . 
June .... .... . 
July . ... ... . . 
Aug . . ...... . 
Sept . . ... . ... . 
Oct .........• 
Nov . ....... . 
Jan.-Nov .... . 

98,478 
79,859 

118,297 
12 1,646 
124, 395 
122,2 64 
120,723 
111 ,092 
11 5, 787 
I 08, 920 
86, 267 

Avgs. 

J a n ....... . . . 87,598 
Feb ....... . .. 73,48 1 
March ....... 10\6 13 
April. ........ l 09, 133 
May ......... 118,331 
June ......... 11 6,660 
July . ....... . I 06,045 
Aug ........ . 101 ,017 
Sept ........ . 99,5 78 
Oct....... ... 100,504 
Nov.... . .. .. 78,459 
J a n.-Nov .... . Avgs. 

Net Kw.-H rs. per Thousand 
Gr oss Ton-Miles 

~Tra iling- ~Tra in-

Cl) 

~ 
0 s 
8 .s 
~ 

R ocky Mountain D iv ision 
47 . 8 36.3 41.2 
43 . I 27 .3 37 .3 
39 . 0 29 .3 33 . 9 
38 . 5 25 .6 33 . l 
36 . 5 26. I 3 1.7 
36 . 7 26 . 2 3 1.7 
36 . 7 24 .3 3 1. 6 
40 .9 27 . 2 34 . 9 
39 . 7 25 . 6 34 . l 
45 . 8 29 . 2 39 . 4 
44 . 0 29 . 6 37 . 7 
40 . 5 27 . 7 34 . 8 

l\I issoula Division 
44 .3 29. 9 38 . 6 
39 .8 26 .2 35 .2 
40 . 3 25 . 8 35. 6 
38 . 5 25. 4 34 . 1 
37 . 9 25 . 1 33.5 
37 . 8 25 .6 33 .3 
38 . I 25 . 0 33 . 5 
38 .8 24 .6 34 . 3 
38 .5 25. 9 34 1 
40 . 0 27 .1 35 . 3 
4 5. 3 29 . 5 39 . 2 
39 . 7 26 . 3 35 . 0 

31. 3 
23 . 6 
25. 5 
22. 0 
22. 6 
22 . 9 
20 . 9 
23 . 2 
22. 0 
25 . l 
25 . 3 
23 . 8 

26 . l 
23 . 2 
22 . 8 
22 . 4 
22 . 2 
22 . 5 
22 . 0 
21. 8 
22 . 9 
23. 9 
25. 5 
23 . l 

63. 7 
57. 7 
65 . 3 
61.I 
56. 0 
56. 4 
55. 4 
54. 6 
58. 8 
60.0 
50. 9 
57.3 

R ocky .Mountain a nd Missoula Divisions Combined 

25 . 7 
24 . 0 
20 . 9 
20 . 7 
20. 9 
20 . 9 
21.3 
22 . 4 
21. 7 
23.6 
27 . 8 
22. 5 

23. 8 
21. 7 
21. 6 
20 . 2 
20 . 3 
20 . 3 
20 . 4 
20. 8 
20. 6 
21. 4 
24. 3 
21. 3 

J a n.-Nov ..... 302,507 40 .1 27 . 1 34 . 9 23 . 5 21 .9 
J a n.-Dec.... . 476,085 22 . 3 

P assenger Service: 
Jan.-Nov.. . . . 340,480 
J a n.-Dec... .. 378, 080 

56. 8 38. 7 39. 7 27 . I 38 . 4 
38 . I 

The cost of mainta ining and operating the t ransmis­
s ion lines, substations and t rolley system for t he year 
1919 is given in Table VI and a final figure thus arrived 
at showing t he appr oximate total operating costs in 
volved in the delivery of the electric energy t o the loco­
motives. 

CONCLUSION 

The inst allation being comparatively new, it might 
naturally be assumed without consideration of other 
facts t hat t he figures for the maintenance are con­
siderably lower t han those which will eventually obtain, 
but it should also be borne in mind that the maintenance 
and operating cost s given will, except for power, remain 
more or less constant so far as any consideration of 
t hei r being affected by the business handled is con­
cerned, so that t he cost per t housand ton-miles would 
be correspondingly r educed as bus iness is increased. It 
is also expected that considerable impr ovement will be 
effected in maintenance methods, which would again tend 
to r educe cost s. The figures are therefore given merely 
t o Ehow t he r esults which are at p resent being obtained. 

Schuylkill Railway Installing Telephone 
Dispatch System 

T HE Schuylkill Railway, Gi rardville, Pa., is installing 
a t elephone dispatch system over its entire property. 

T he wires are being placed on the 6,600-volt high ten­
sion poles and a re p roperly protected with fuses ahead 
and behind. Telephone instruments are being located 
at each turnout in an iron box with the proper switch 
lock, to which each conductor carries a key. When 
completed jack boxes will be located at convenient 
points betw een the r egular telephones and each car 
will carry a phon~ with an extension cord. Kellog 2,500-
ohm 5-bar r inger instruments are being used. 
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8ochester Accepts New Agreement 
Service-at-Cost Contract Between City of Rochester and New York State Railways Passed 

by City Council on July 14-Balancing Fund and Sliding Scale of Rates Features 
of the Agreement-Commissioner of Railways Has Heavy Responsibilities 

R°
CHESTER has at last agreed upon a plan for 
solving its railway problems. The new service­
at-cost agreement will go into effect on Aug. 1 

with 7 cents or ten tickets for 65 cents and free 
transfers as the initial fare conditions. 

The agreement extends until Aug. 1, 1930, and incor­
porates a clause giving the city the right of re newal 
for another ten-year period. Pending an appra isal 
the value of the property is fixed at $17,500,000, and 
this sum is taken as the temporary base value upon 
which a return is allowed. 

The existing franchise of the New York Railways 
contains a 5-cent fare clause, and therefore the company 
could obtain no financial relief from the Public Service 
Commission and the city could not obtain better service 
due to the financial condition of the company. The 
service-at-cost agreement was the solution to the s itua­
tion. 

It is the purpose of the city and the company in 
entering this agreement so to arrange their affairs 
that the company shall provide the very best service 
which it is possible to give under any system of care­
ful, scientific and economical management and to secure 
to the company a proper return upon 'the value of the 
property used in service. · 

DUTIES OF CITY COMMISSIONER 

Articles I and II of the agreement define ter ms and 
outline the general objects and considerations of the · 
agreement. Article III deals with an officer called Com­
missioner of Railways and defines his powers and duties. 
· The duty of the Commissioner of Railways is f unda­

mentally to administer the terms of the contract on 
behalf of the city. He is appointed by- the Mayor 
subject to the approval of the Council and receives a 
salary of $12,000 per year from the railway company, 

The commissioner "shall have power and it shall be 
his duty to direct the making of extensions, betterments 
and permanent improvements ; to direct the making of 
repairs, renewals and replacements; to direct the pur­
chase of cars and parts thereof, and all other items 
of equipment, the purchase of real estate, the abandon­
ment and replacement of equipment of every kind what­
soever. He shall have power to select and designate 
materials used in track construction and items of equip­
ment, as to quality, type, kind and class. He shall 
direct the routing and rerouting of cars, fix and 
determine all places for cars to stop; fix and deter­
mine all schedules, headways, the rate of speed of cars, 
methods of operation, and do, order and direct gen-
erally in respect to operation. " 

The commissioner is limited, however, by restrictive 
clauses covering orders for unprofitable extensions or 
service, and in case of dispute his decisions are subject 
to review by a board of arbitration. The commissioner 
must work through the company organization in actually 
carrying out his duties, while the company, on t he other 
hand, must furnish him office space and clerical help, 

pay the salaries of his department, keep such accounts 
as he may designate and furnish him with duplicates 
of all its accounts, orders and other operating and 
engineer ing r ecords. 

The commissioner passes on all purchases and acci­
dent claims, salaries and wages and any other it ems 
affecting the cost and kind of service . The franchise 
prohibits any labor contract which does not contain an 
arbitration clause. 

The commissioner has all the legal and accounting 
force of the city at his disposal and must make quarterly 
reports to the City Council and Mayor. 

An interesting p:r:ovision is t hat the commissioner 
shall have power, with the consent of the company, to 
install and carry out such supplemental transportation 
and methods of transportation in connection with 
surface cars operated hereunder as he and the company 
shall determine to be p r oper and necessary in the inter­
ests of good service. 

VALUE AND RATES OF FARE 

The commissioner is protected in tenure of office 
against any summary dismissal. He must contract to 
resign in case of a permanent disability, misbehavior, 
or if he shall in any way become incompetent to fulfill 
the obligations of his office,, but if he fails to do so he 
can be removed only through t he enforcement of his 
contract by a suit in equity in t he Supreme Court. 

Article IV of the agreement deals with the value of 
the property and, after establishing the sum of $17,500,-
000 as the "temporary base value," provides that a board 
of three men shall appr a ise t he property immediately. 
The board is to consist of a represent at ive of the 
railway company, a representative of t he city and a 
third member agr eed upon by t he first two members or 
appointed in case these two disagree. " They shall imme­
diately proceed to appraise and deter mine the fa ir value 
of the property of the company actually used and useful 
in the operation of the lines, including all property from 
which anv revenue is derived under the t erms of the 
contract.'; The finding of the board is final and only 
subject to review by a ' court. 

The cost of the appraisal is to be paid by t he r ailway 
company and the value determined is fixed as the sum 
upon which r eturns are to be based. This value is 
only subject to change due to abandonments or bet­
terments involving capital accounts. Any dispute as 
to additions. or a bandonment s is to be arbitrated. 

The rate of fare is dealt with in Ar ticle V. A single 
uniform fare is t o be charged and universal free trans­
fers are to be given. The commissioner may, however, 
direct a transfer charge t o be put in force, and he may 
likewise cause to be put in force a larger fare on "owl 
cars.'' The fare charged varies from time to time as 
described later and eight rat es of fare ar e provided for , 
rate E to go into effect at the beginning of operation 
under the agreement. The several ra tes are as shown in 
table on page 232. 
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Cash 
3 cen ts 
4 cents 
5 cen ts 
6 cen ts 
7 cents 
8 cent s 
9 cents 

10 cen t s 

Ticket s 
s ix for 15 cent s 

seven for 25 cents 
ten for 45 cents 

n in e for 50 cents 
t en for 65 cents 
t en for 75 cents 
twelve for $1 

e leven for $1 

In Article VII it is provided that at the beginning 
of the contract the sum of $300,000 from the company's 
working cash shall be deposited t o a separate account 
to be known as a "balancing fund." The fund is au o-­
mented or decreased, of course, depending on t he t ot;l 
cost of operation. 

Article V goes on to say, with reference to the varia­
tion of r at e of fare, that "when the 'balancing fu nd' 
shall exceed the sum of $300,000 by the sum of $200,-
000 on the first of any month on t he first day of the 
following month the fare shall change to the next lower 
rate, and shall continue t o change each month until 
the 'balancing fund' is found to equal or exceed $500,-
000." When the balancing f und on the first of any 
month is less than $200,000 the fare shall advance to t he 
next higher rate on the first of the fo llowing month and 
continue t o advance on the first of each month until 
the balancing fund shall exceed the sum of $300,000." 
These provisions do not apply until the rate then in 
force has been in operation th ree months. Provision 
is also made fo r adequate advance notice to the public 
of a change in fare. A minimum of one week is 
requi red. 

Article VI makes provision for the return to the com­
pany based on value and rate of fare. 

The company is to receive as its sole income a return 
on the base value which is fixed by the rate of fare in 
force . For fares of 7, 8, 9 or 10 cents the return is to 
be 6 per cent per annum. For a 6-cent fare the return 
is 6.5 per cent; for 5 cents, 7 per cent; for 4 cents, 
7.5 per cent, and for 3 cents 8 per cent. If a transfer 
charge is ever introduced it is not to affect the rate 
of ret urn paid the company. 

The important questions of disposition of revenues 
and the provision and definition of funds are the subject 
of Article VII. There is first provided a ''general 
fund," in which all revenues of the company shall be 
first deposited and accounted. From this fund shall be 
paid: 

1. Operating expenses, which shall include: 
(a) Maintenance of ways and structures. 
(b) Maintenance of equipment expense. 
( c) Traffic expense. 
( d) Conducting transportation expense. 
( e) General and miscellaneous expense. ( Each lettered 

subhead is further divided into many detailed items.) 
2. All taxes, including federal, state, corporate and in­

come taxes properly allocated to operations hereunder. 
3. The return to the company on the bas'e value and the 

temporary base value. 
4. The compensation a nd expenses of appraisers. 
5. The sala ries of the commissioner and his assistants 

and a ll expenses in connection with the commissioner'~ 
office. 

6. All other expenses which the company and commis­
sioner agree should be paid from the general fund. 

RENEWAL AND DEPRECIATION FUND 

There is then provided a renewal and depreciation 
fund, to which sh.all be credited a sum equal to 2 per 
cent per annum of the base value, which sum, however, 
may be increased or decreased by mutual agreement 
of the company and commissioner. These charges shall 
be computed and made monthly. This fu nd is to be 
expended only for renewals and replacements, it being 

the intent that the cost of maintenance shall be met 
and paid as an operat ing expense. 

The "balancing . fund ," already referred to, receives 
all moneys remaining in the "general fund" after pay­
ments provided for have been made. Computations and 
t ransfers are t o be made monthly. On the other hand, 
if accounts due and payable out of the "general fund" 
exceed the amount therein the deficit shall be made 
up by transfer from the "balancing fund." . 

This fund's "normal" value is a part of -!;he base 
value and includes all allowance. for working capital. 
The co~missioner may require the company, however, 
to provide '1ther cash for temporary or emergency 
purposes, to take advant age of favorable markets, etc., 
but the company is allowed interest at 6 per cent on 
all such cash advanced, and if it cost s the company 
more than 6 per cent it shall be reimbursed the addi­
t ional cost to be paid as "operating expense '." 

Bond discount , requ ired in case of financing extensions 
or betterments, shall be an "operating expense" and 
paid from the "general fund." · 

EXTENSIONS AND ABANDONMENTS 

Art icle VIII provides t hat extensions, betterments 
and permanent improvements may be proposed by the 
company or the commissioner and shall be carried out 
only when the commissioner shall direct. The work is 
to be done largely by the company organization, although 
contracts may be made if approved by the commissioner. 
Disputes as to the methpd of handling specific cases 
are to be settled by arbit r ation. 

The com~iss ioner is limited in hi s orders for direct 
expendi t ures for extensions and improvements to the 
sum of $400,000 aft er the expiration of the fifth vear 
of the t erm of the agreement and other financial li~ita­
tions are -placed on such expenditures unless ·both the 
company and the commissioner approve the expendi­
tures, in which event no limitation is placed on the 
sum to be expended. 

The city has the right to finance and build any lines 
or extensions it desires and t urn them over to the 
company fo r. operation. The company when operating 
such lines is t o reimburse the city for their cost and 
this sum is t o be added to the base value. The city may 
also retain ownership while permitting the company to 
operate lines or extensions so constructed and financed. 

The commissioner may direct t he abandonment of any 
property, including r eal estate, which he deems no longer 
useful or which he believes should be replaced. The 
value of this abandoned proper ty is to be subtracted 
fro m the base value. 

The suburban lines, covered in Ar t icle IX, are under 
the jurisdiction of the Public Service Commission, but 
come under the cost-of-service agreement in the event 
the city enlarges its corporate limits to include them. 

Article X disposes of a local controversy and Articles 
XI and XII provide for the usual protection and non­
sale or t ransfer of property and for the company's 
liability to the public. 

Article XIII is devoted to arbit rat ion. Arbitration 
is provided for only those cases specified in the agree­
ment and specific exceptions are t aken to any arbitra­
t ion as r egards rate of fare, base value, rate of return 
or interpretation of the agreement. 

The company must notify the commissioner within 
five days af ter receipt of h is order in order to take 
advantage of any arbit ration clauses. 
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The arbitrators are to consist of a company repre­
sentative, a city representative and a third man selected 
by the first two arbitrators. In the event they cannot 
agree on a man he is to be appointed by the senior 
justice of the Supreme Court for the Seventh Judicial 
District. 

The arbitrators are instructed to investigate and try 
the matter before them in a formal manner in accord­
ance with established rules of evidence and procedure. 
The· arbitrators are paid on a fifty-fifty bas is by th9 
city and company. 

Breach of contract is provided for in Article XIV. 
A penalty of $500 a day in liquidated damages may be 
recovered in a civil suit, which shall be paid out of 
income and not revenue. 

Articles XV, XVI, XVII and XVIII contain miscel­
laneous provisions for the modification of exist ing con­
tracts, for various minor matters, for the lega li ty and 
legal effect of the contract and for the termination and 
renewal of the agreement. Article XIX provides fo r 
the official execution of the contract by the Mayor of 
the city and the president of the company. 

CONCLUSION 

The terms of the contract are in general similar to 
other cost-of-service contracts, although the power of 
the commissioner is itemized in more detail. The com­
missioner has more duties to perform than any one man 
in a railway organization has been able to perform in 
the past, so no doubt he will require an experienced and 
numerous staff to carry out his duties. This agreement 
offers one more opportunity for actual trial with the 
cost-of-service type of franchise. 

Outdoor Installation of Transformers 

T HE General Electric Company has developed a new 
type of bushing for outdoor type transformers of 

moderate voltage. This bushing, which has received the 
approval of the inspection department of the Associated 
Factory of Mutual Fire Insurance Companies, should 
make it possible to dispense with transformer houses. 
These transformer houses are specified, in some locali-

T RANSFORMER INSTALLATION AT PACIFIC MILLS, 
LAWRENCE, MASS. 

ties, by insurance companies, their construction being 
determined by insurance requirements and safety fi rst 
considerations. 

The scheme provides that all circuits, generally above 
600 volts, be brought to the housing in underground 
cable. This cable above ground is in a metal duct which 

is securely fastened to the transformer cover, all exposed 
parts being at ground potential and waterproof. The 
waterproof featu re is essential, fro m the underwr iter's 
standpoint, in maktng it safe fo r fi r emen to play streams 
on burning buildings near the t r ansformers without 
danger. 

Since the circuits to t he transformer whl generally 
consist of waterproof lead-covered cable, provision is 
made in the outboard portion of the housing for en­
closing a st andard end bell, corresponding to the circuit 
voltage. 

Ample clea rance is provided in the housing. The 
. transformers receive standard high potential test with 
housings in\ position and without any taping or other 
insulation on the bushings. The use of these t ransform­
ers is only limited, as regards voltage, by the voltage 
limits of the underground cable. 

Hand Saw for Mica Undercutting 

IN THE shops of the Wilkes-Barre & Hazleton Ra.i l­
way and the Lehigh Traction Company, Hazleton, 

Pa., the majority of the mica undercutting on the 
armatures is done by hand. For this work a special 
saw has been made under the direct ion of James W. 
Brown, superintendent of shops. 

THIS ALUMINUM FRA ME W I TH ORDINARY HACK SAW 
B L A DE MAKES A LIGHT AND E FFI CI ENT SAW 

F OR M ICA UNDER CUTTING 

The main body of the saw frame consists of an 
aluminum handle, made in a local foundry, according to 
specifications furnished by the railway company. As is 
clearly shown by the accompanying drawing, only one­
half of the blade arm is aluminum. The other half is 
made of brass, primarily with the idea that the thread 
for the screws would hold better in brass than in · 
aluminum. An ordinary 8-in. hacksaw blade is used 
and is clamped in position by means of four screws which 
pass through the aluminum side of the frame and are 
threaded into the brass side. These screws do not pass 
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through the saw hlade, so the latter is readily adjustable 
for depth of undercutting by loosening the screws. A 
piece of hard rubber is set into the end of t he saw, 
so that the striking of the saw at the end of the slot 
will neither be annoying nor harmful. The knob handle 
on the top of the saw is from a controller handle. 
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I Letters to the Editors 

Engineering Organizations to Be Listed 
DEP.ARTMENT OF COM MERCE, BUREAU OF STANDARDS, 

WASHINGTON, D. C., J uly 16, 1920. 
To the Editors: 

In t he issue of t he E LECTRIC RAILWAY JOURNAL for 
J uly 10 you call attention to t he need for a handbook of 
technical and all ied organizations. The Bureau of 
Standards has long recognized this need and has in an 
advanced stat e of preparation a bureau report t hat w'l ll 

, list about 150 technical and commercial organizat ion~ 
either actually engaged in or interested in engineering 
standardization. It is believed that t h is report will fi ll 
the need, felt by many eng ineers, for an authoritative 
and up-to-date list of organizations, giving their pur­
pose, their membersh ip, extracts from their constitu­
tions and addresses of their secretary. It is hoped to 
publish the report in the near future and to make 
revisions as needed. F. C. BROWN. 

Interurbans Also Have Problems 
THE WINONA INTERURBAN RAILWAY COMPANY 

WARSAW, IND., J uly 21, 1920. 
To t he Editors: 

I have your inquiry concerning the rumor that part of 
the Winona lines between Warsaw and Peru is to be 
abandoned, but t h is rumor is without foundation. 

Our situation is very much like t hat of other traction 
companies in that we are headed for the readjustment 
rocks as fast as we can go. If a favorable solution of 
the problem is not reached in a short while there is no 
question but that a large number of int erurban lines 
will receive through tickets for t he junk heap. 

As I view the matter, t he interurban industry has 
been swallowed up and lost in t he general discussion 
of t he traction problem. In these days the public thinks 
0f t he tract ion problem as a situation having to do 
with t he street railway industry of our larger cities and 
but little attention is paid to t he problems confronting 
miles and miles of int erurban roads connecting thou­
sands upon thousands of cities, villages and hamlets. 

It would seem to me that city street car service and 
inter urban service are ent irely different operations and 
should therefore be treat ed as separat e industries. 
Street railway problems are purely local and each city 
line is confronted with operating conditions which are 
substantially different from those of a city line in 
another city. An interurban property performs an 
entirely different service. Its traffic, instead of moving 
between city blocks, moves bet ween cities, and is there­
fore not governed by t he pol icies of street railway 
operation. Interurbans perform practically the same 
service as s t eam railroads. 

I notice that the JOURNAL of July 10 contains very 
little if any reference to interurban lines. The discus­
sion is almost entirely directed toward ctty operation. 
Please refer to the articles, written by Messrs. Pardee, 
Dana , Rawson, Higgins and others to see my point. 

Why not have some discussion on t he interurban 
s ituat ion, entirely independent of the street car mess? 
Why should we allow the local problems confronting 

Toledo, Cleveland and other cities to permeate the entire 
industry, and in particular to be made a factor in the 
discussion of the interurban situation. 

I like the sentiment expressed in your editorial "What 
We Are 'Going to Do." If we handle our end of the 
problem the public will do the right thing. 

J. C. SCHADE, 
General Manager. 

[Some of the ar t icles in the issue of July 10 referred 
to interurban problems. That of Mr. Lewis, for example, 
was almost entir ely on this subject. But we invite 
further contributions on ways by which their peculiar 
p roblems may be solved.- EDITORS.] 

Locomotives for Gothard Line 
OERLIKON, PRES ZURICH, July 8, 1920. 

To the Editors: 
The United States consular report by Trade Com­

missioner Groves on Swiss railway electrification, men­
tioned on page 1159 of ·your issue for ·June 5, contains 
an error wher e it says that "the locomotives for the 
Erstfeld-Bellinzona line are being built by Brown, Bo­
veri & Company of Baden." This is not true, as all of 
t he locomotives fo r the freight t~ains on order for the 
Gothard line, which pract ically consists of the Erstfeld­
Bellinzona line, are being built and have in part already 
heen delivered by our own firm and the Swiss Locomo­
tive Works of Winterthur, the two firms dividing the 
work among themselves somewhat the same way as the 
Westinghouse company and the Baldwin Locomotive 
Works in your country divide the work on the construc­
t ion of Westinghouse-Baldwin locomotives. 

F urthermore, t he Br own, Boveri locomotives are not 
being built by t hat fi r m alone, but jo1ntly with the Swiss 
Locomotive Works. Will you kindly correct your note 
in one of your early issues. 

ATELIERS DE CONSTRUCTION OERLIKON. 

Association News 
ATLANTI C CITY CONVENTION, OCT. 11 TO 15 

Representative at Traffic Officers' 
Convention 

T HE American Electr ic Railway Association will be 
represented at the meeting in San Francisco on 

Aug. 23-27 of the N ational Traffic Officers' Association. 
W. H. Maltbie of the United Railways & Electric Com­
pany of Baltimore, a member of the association's com­
mittee on code of traffic principles, will be the associa­
t ion's representative at the meeting, at which he will 
present an address on traffic regulation from the stand­
point of the electric r ailways. Mr. Maltbie, among 
other things, will advocate the adoption of the principle 
that street cars are entitled to the right of way on 
their tracks. 

The Traffic Officers' Association is an organization 
of the traffic officers of the police departments in the 
different cities, and one of the principal objects of 
t he convention is to frame a model motor vehicle act 
to be placed before the various state legislatures and the 
provinces of Canada. Electric railway companies which 
a re especially interested in this subject could well send 
representatives to this convention. 
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Service at Cost Urged 
New York Commissioner Recommends 

Flexible Rate Plan for City Lines 
-Sees Fare Reduction 

Adoption of a cost-of-service plan on 
the traction lines of New York City was 
urged in a statement issued on July 25 
by Public Service Commissioner Lewis 
Nixon of the First District. Commis­
sioner Nixon declared that, in his 
opinion, the making of service-at-cost 
agreements with the various operating 
companies would result in an ultimate 
reduction in fare. 

Commissioner Nixon issued his state­
ment in the expectation that several 
railways would shortly apply to the 
Public Service Commission for fare in­
crease under the decision of the Court 
of Appeals confirming the commission's 
power to raise fares under certain con­
ditions. Mr. Nixon outlined a tentative 
program for the New York City lines 
as follows: 

Each of the present r a ilroad syst em s 
to be simplified by the con solid:;tt ion or 
m erger of its constituent compani€s into 
one r a ilroad corpora tion, a nd, if pos sible, 
a unified control of a ll s ys t e m s brought 
a bout. 

A ll holding compa nies (not r a ilroad com­
panies) should be a b olished. 

Perpetual franchises to be surrend er ed 
a nd to be r eplaced by termina ble or in ­
de t e rminate fra n chises. 

All leas es a nd underly ing contract s t o 
be t e rminated. 

The city to have the option of acquir ­
ing the properties a t a n a greed valua ­
tion. If the city so e lect , t he p urchase 
price may be a m ortized out of earnings. 

A fl exible f a r e to b e provided, a uto­
matically adjust ed t o m eet the cost of 
service. The cos t of s er vice should b e 
so fixed a s to cove r r easona ble r eturn 
on va lues , the r a t es paid on such invest­
m ent to be those warra nted by fixed r a ther 
than specula tive r e turn. 

F AIR RETU RN U RGED 

A standa rd of service of car-mile p e r 
rev€nue passenger to be fixed a rbitra rily for 
s ix months between certa in limits . D uring 
s uch time ca r eful investiga tion s h ould fix 
such , limits d efinitely. 

R ecommenda tions covering the purch a s e 
of n ew equipment a nd the putting into 
effect of s ervice to secure g reat er effici en cy 
s hall be submitted. 

The investment which is entitl€d to r e­
t urn shall be d et e rmined by a committee 
o f thr€e to be named by the Court of 
A ppeals , if it can so act, of whi ch on e m em­
ber, h ow ev er, s h a ll be nomina t ed to the 
court by th e c ity, 

The cost of se rvice fa r e shoud y ield 
a f a ir a nd adequate r eturn upon th e 
cost of capital actually invested in the 
plants , a nd this does not m ea n the cost 
of r€production nor the ca rry ing of obso­
let e, worn-out or dead equipment or f a cil­
ities. 

Outs tanding bond a nd o the r capita l is­
s ues must be w e ig h ed with full hi s t or y 
of their iss u a nce , the prices r eceived for the 
s ame a nd the disposition of the proceeds. 

All s uper seded property cannot be con­
s ide r ed in a n estima t e , but due con s ide r ­
a tion a s to posibiliti€S to a m or t ize such 
p roperty out of r eturns sha ll be g ive n, 
a nd if the committee should conc lud e th a t 
a n y s uch property is a p roper c ha r ge t o 
be includ€d in the cos t of property e n ­
t itled to a r eturn, it sh a ll be a dd ed o r 
carried in a s usp ense account a nd ch a r ged 
t o ope rating ex p ense over a t erm of 
year s . . . . 

A s y s t em of accounting based u pon tha t 

PERSONAL MENTION 

of t he Inte rstat e Co mme r ce Commiss ion, 
m odifi ed to s u it the r eq ui r em en ts of t he 
local s itu a t ion, is to be establi s hed. T he 
s t a ndard of se r v ice , of cou rse, must be 
m a inta in-eel. 

T h e investmen t account. o nce det e r mined 
a n d a p p r ovell , is t o b e incr eased or de ­
cr eased only w it h th e approva l of the P ublic 
Se1·v ice Co mmiss ion. 

R EPLACEMENT F U ND PROPOSED 

T h e r e s h a ll be establi s h ed a 1·enew a l a nd 
r eplacemen t r eserv e, m a inta ined b y t he 
paym ent t h ereto of a certai n per centage 
of the investm e n t in d eprecia ble p r ope r ty, 
a nd a n inj u r ies a nd d a m age r eserve, m a in ­
t a ined throu g h c r edits a nd charged to op€r ­
at ing expense . 

Sta t e and c ity taxes to be cons ider ed 
as a pa r t of t h e cost of s ervice ; t h e fed­
er a l incom e t ax, h owever , to be a matte r 
fo r s epa r a t e a djustme nt. 

The fl ex ib l€ far e control f und s ha ll be 
fo rmed by credi t ing t o it r e t urns in excess 
of the cost of ser v ice . Thi s fund t o h ave 
a n uppe r and low€r limit contro lling t h e 
decr ease r es pect ive ly in fa res . 

Railway Helps in Housing Inquiry 
The Kansas City (Mo.) Railways is 

co-operating with the Chamber of 
Commerce in an investigation of the 
housing problem. The industrial de­
partment of the chamber has conducted 
a preliminary · investigation, respon­
sive to statements that demand for 
houses was 'far beyond the supply. 
Less than 10 per cent of industrial 
establishments to which questionnaires 
were sent r eturned answers indicating 
the need of houses, for rent or pur­
chase, by their employees. On the 
face of these partial returns, the hous­
ing situation does not appear to be 
serious. Still it is known that several 
large employers have kept men con­
stantly busy looking for living quar­
ters for employees. The difficulty of 
securing co-operation in the inquiry, 
from the many industrial plants, has 
caused the industrial committee to look 
to the Kansas City Railways for more 
definite data. 

The gener a l situation is somewhat 
confused by the inclination of workers 
who have lived in Kansas City several 
years to declare their need for resi­
dences, such need being a desire for 
better homes than they have been 
occupying. The railway, however, is 
constantly employing men who have 
not previously lived in Kansas City: 
and many of these are unable to find 
homes to which to bring their families 
from other t owns, or from the farms. 
The railway is therefore inquiring into 
the need for homes for its employees. 
the kind of homes desired, ' and the 
availability of such homes. This re­
port, when completed, will be the basi s 
of further action by the Chamber of 
Commerce . Tentative plans are now 
being made definite, for organizing and 
financing a housing corporation on such 
scale and with such program of build­
ing a s may be necessary in the light of 
the fur ther da ta soon to be at command. 

\iVill Accept A ward 
Bay Sta te Officials and Carmen to 

A bide by Findings of Arbitra-
t ion Boa'rd 

Accepta nce of findings of t he a rbi ­
t ration board w hich is considering the 
dema nds of the employees of the 
Eastern Massachusetts Street Ra ilway, 
Boston, Mass., has been prom ised by 
Homer Loring, chairman of the public 
t rustees of the company, and J ames H . 
Vahey, counsel for the compa ny. Mr. 
Loring a nd Mr. Va hey have advised 
Chairman Ogden of the a rbitra tion 
board of their intention of abiding by 
the board's decision. 

The company has defaulted w ith 
regard to the payment of interest on 
bonds to the ext ent of $725,604 for the 
year ended June 1, 1920, a nd $2,014,225 
on the payment of dividends, Mr. 
Loring told Chairman Ogden. Under a 
moratorium clause of the mortgage, 
unpaid bond interest t o the extent of 
$461,625 and a pena lty of $92,325 must 
be paid before Dec. 30 of this yea r or 
the bonds defaulted. 

S UPERVISORY FORCE REDUCED 

The witness t estified that $500,000 
was expended by t he r oad last winter 
in fighting snow a nd ice, $326,000 of 
which was spent in F ebr uary. He said 
that a saving of $196,310 was effected 
by the road during the year ended May 
1, 1920, by reducing the supervisory 
force from 925 employees to 700 a nd a 
saving of $34,900 wa s m ade by cutting 
down the sala ries of the executives. He 
said that every time the fare ha s been 
increased, no matter how slight, there 
has been a reduction in traffic. 

Mr. Loring said that the State of 
Massachusetts " has made a mistake 
a lmost approaching a calamity" in 
allowing street railway lines to close 
down, and he pointed out that while 
millions of State money have been 
spent to make g ood roads, the railroads, 
the carriers of the working people, 
have been allowed to det eriorate a nd t o 
be abandoned. 

151 M ILES DISCON TI NUED 

Mr. Loring said tha t since t he re­
ceivership went into effect , in 1918, 151 
miles of lines have been discont inued 
out of a sy&tem of approximat ely 900 
miles. Many lines were continued fo r 
months with the compa n y tak ing sub­
stantial losses in the effort to m aintain 
service fo r the public, but w hen the 
equipment becam e useless through wea r, 
t he lines wer e finall y dropped instead of 
built up , because the compa ny's treas­
ury could not stand the burden. 
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P. R. T. Men Patient' 
Employees Postpone Wage Advance Until Company Secures More 

Revenue Through Fare Readjustment 
Confidence in President Thomas E. Mitten of the Philadelphia Rapid Transit 

Company was expressed by representatives of all employees of the company 
by the casting of a unanimous vote to wait until the company's revenue 
increases in ·volume to the amount necessary to pay increased wages which 
became effective May 16 and June 1, 1920. The unanimous vote of confidence 
cast by the 250 employees' representatives was indorsed by their fellow­
employees when they made known their decision upon t heir return to the 
company's sh ops, carhouses and offices. 

T. E. MITTEN expressed his a ppre­
cia tion of the result accom-

• plished by the co-operative com­
mitteemen and those whom they rep­
resented. The action of the convention 
followed an address by Mr. Mitten in 
which he reviewed the agreement be­
tween t he company and the men, by 
which the wages paid in Philadelphia 
are determined by the average maxi­
mum wage of four cities: Chicago, 
Cleveland, Detroit, Buffalo. Mr. Mit­
t en said, in part: 

The wage established by the average paid 
in these four cities up to May 1, 1920, pro­
duced a maximum rate of 65 cents; an hour 
for trainmen in Philadelphia; wages in 
other departments adjusted in a similar 
ratio. 

On May 16, 1920, Detroit increased its 
-maximum wage for trainmen from 60 cents 
to 7 5 cc·nts an hour. 

Chicago, on June 1. 1920. increased the 
maximum rates for the trainmen from 65 
cents to 80 cents an hour. 

Chicago actua lly began giving the men 
the increased wage on July 15 and expects 
to pay the amount due for high wages for 
};;itJW~~~ts~etween Jun_c 1 and July 15 by 

In the early experience, under the co­
operative plan, in 1913, the company's earn­
ings fe ll off in such large volume that the 
22 pe r cent fund. which then controlled the 
wa gE•s; paid to the m en, was insufficient to 
s u pport the maximum rate per hour then 
estab li s l1ecl. 

(,Ol\IPANY GOES Mom: T HAN HALF "\VAY 

The company, however, did not reduce 
the wages hecau se of the deficit in the 22 
p e r cent fund, but for more t h an two 
years paid out more money in wages than 
the 22 per cent fund produced. 

The time is now h ere when the men have 
a n opJ;•o rtunity to r ec iprocate. The com­
pany, in paying the 65 per cent rate antici­
pated increased r eceipts from the tariff flied 
with the Public Service Commission. 

The wage sca le established on the 65-cent 
basis represents an increase above th e 58-
cent rate of $2.100,000 annually. 
. The n ew rate established by the latest 
increase at Detroit and Chicago will pro­
du ce a maximum rate of 72½ cents an hour 
for trainmen with wages of other depart­
ments adjusted proportionately. This rep­
resef!tS a nother increase in wages of ap­
prox1mat0ly $2,250,000 ann ua lly, making a 
to~al of . $4 .3 50,000 increased wages accom­
plished m 1!120 by applying the average of 
the four cities on the basis of wage adjust­
ment in Philadelphia. 

HIGHER FARES MUST PRECEDE V:TAGE RISE 

The company cannot pay this fu r ther in­
crease to the men until the Public Service 
Commiss;ion permits the collection of such 
a~ditional revenue from the passengers as 
will _make the payment of this larger wage 
possible. I, therefore, submit for your con ­
side ration t he following plan: 

(a) That the wages based on the 65-cent 
rate at the present tim e being paid s hould 
n ot n ow be disturbed. 

(b) That as :iiOon as the increased reve­
nues received by the company permit the 
n ew rate based on the 721! cent rate s h ould 
be made effective and paid to the m en from 
the date forward. 

(c) That the wages shall at that time be 
made retroactive to the dates u pon which 
Detroit a n d Chicago ad,·ances were effected : 
May 16 a nd June 1, 1920. That the a mount 
due to each m a n from the advanced wage 
from M ay 16 to June 1 paid to the date 
upon which the pay m e nt at the n ew rate 
is begun in Philadelphia shall be credited 
to his account and the sum total paid over 

to each employee as quickly as the in­
creased earnings will permit. 

Indorsement of the action of the rep­
rEsentatives has been filed by the em­
ployees in' every branch of the service 
~nd letters received by the management 
explicitly state: 

We will stand back of President Mitten 
to a man in anything h e does in connection 
with the managem ent of the P hiladelphia 
Rapid Transit Company, k nowing full well 
from pas:t experience that our cause is in 
good hands, and we approve this action of 
our representatives with three hearty cheers 
and best wishes for his s uccess in a ll his 
undertakings. 

The action of the P. R. T. men is 
hailed by the Philadelphia Public 
L edg e/' as indicating a new spirit of 
co-operation between management and 
labor. In a long editorial dealing with 
t he P. R. T . case the Ledger said: 

It is an astounding situation. We have 
a ll known vagu e ly that Mr. Mitten h as had 
extraordinary succes:;, in dealing with his 
m e n . And t h ere is no more important f ac­
tor in the success of any enterprise involv­
ing a large labor p roblem today. B ut it 
will come as a cheering surprise to the 
people of Philadelphia that M r. Mitten c a n­
not only get the h earty a nd efficien t co~ 
operation of his men when he is raising 
their wages a nd m eeting their demands, but 
that he can carry them w ith him to a m an 
eYen in this grinding er a of high prices 
when_ h e asks of them that they k eep on 
working at lower wages and p ermit him to 
put off an a lready pledged incr ea:;;e of pay. 
That is surely . the record. If any othe r 
g reat execu tive has been able to do this, 
we have not h ea rd of it . 

The m en voted confid ence in Mitten and 
pa id for the privilege of doi n g it. O nly a 
record of just dea ling. sympathetic t r eat­
m ent and faithfu l adher ence to promises 
can have won so comr,·lete a trust. \ Ve 
stress this point, for it is of v ital impor­
tance in this p eriod of la bor unrest a nd 
the unmeasured mischief which flows from 
it, that Philadelph ian:;; should appreciate 
how va luable an asset they possess in a 
m~u~ager of thei r most important public 
ut1hty who can establish a n d maintain such 
r elations w ith his m en . A s imilar entente 
cordiale between other executives and th eir 
employees wou ld save this n a tion a pile of 
money, a vast amount of worry and a n 
industria l and transportation disorganiza­
tion which does much to keep up the high 
cost of living. 

Commenting in similar vein upon the 
stand taken by the men, the Phila­
delphia E vening Star said on July 26: 

It shows that "Tom" Mitten has won 
a nd enjoys the genu ine confide nce of h is 
mtn and that they trust him. It sh ows 
that Mr. Mitten is a phenomenal m a n ager 
of laJ?or, since he haiil won such confiden ce. 
and 1t shows that under the co-operative 
sch e me wh ich Mr. Mitten devised and set 
up the personnel of the P. R. T . e mployees 
has reached a very hig h sta ndard, for 
unless the m en of the company were of a 
high standard they would not be equa l to 
this very express ive and p otent "gesture," 
as our fri ends in diplomacy would call it. 

This emphas izes on ce more what we h a ve 
often commented upon, that the M itten 
management has shown the way to gain 
real co-operation between employer a nd 
employed. \Vhile strikes a nd conflicts a r e 
t h e order of the day a nd employe rs a nd 
employed a lmost everywhere a r e bickering, 
the em ployees. of t h e P. R. T. to a m a n 
a nd by the motion of one of them, which 
receiYed m or e seconders than could be r e-

corded, decided upon this s;e lf-sacrifice in 
order to support the man at the head of 
the compa n y. 

The r e is a good augury in this. It shows 
what m a y be accomplished by fair and 
d ecent treatment of employees and what 
support employees will give their chiefs 
when they know their chiefs m ean well by 
them. Unrest and r evolution may rear 
th eir u gly h eads where they w ill, we have 
still the instance of thiiil nob le act and we 
see from it that the American workingman 
is s till a man and an American in all re­
spects a nd that he quickly responds to fair 
and dec ent treatment. 

Des Moines Outlook Clears 
Council Plans Valuation of Railway 

System, with View to Higher 
Fare-Sliding Scale Proposed 

The firs t definite step looking to a 
solution of the traction muddle in Des 
Moines, Iowa, was taken last week 
when the City Council of Des Moines 
took steps to employ an expert to de­
termine the true valua tion of the plant 
of the Des Moines City Railway and 
to report back to the Council. In 
introducing the resolution in the Coun­
cil for the employment of an engi­
neer, Commissioner Budd stated this 
was the first step in a movement which 
he would foster toward a sliding scale 
of fares. The resolution was unani­
mously adopted and steps will be taken 
at once looking t o the retention of an 
expert. 

DIFFER ON VALUATION 

Later in the week the Council called 
into consultation Max Toltz of the firm 
of Toltz , King & Day of St. Paul, and 
discussed with him the plan of trying to 
a rrive a t a fair valuation of the plant. 
At the present time there is a differ­
ence of $2,500,000 in the valuation 
claimed by the Des Moines City Rail­
way and that placed on it by H. W. 
Byers, special counsel for the city of 
Des Moines in its statement with 
the public service corporations. Mr. 
Toltz, in his conference with the Coun­
ci l, advised that such an investigation 
as the Council desired would cost the 
city at least $10,000 and would extend 
over a period of two months at least. 

Neither the Des Moines City Railway 
nor the citizens' public service com­
mittee, which recently made an inves­
tigation of the local railway question, 
were represented at the meeting of the 
Council. Scott Goodrell, city traction 
supervisor, told the Council that at the 
present time the city is getting as good 
railway car service as the revenues 
of the company will permit. He stated 
that the only way to improve service 
in Des Moines is to grant an increased 
fare. 

EXTRA SERVICE OPPOSED 

Mr. Goodrell opposed the idea that 
additional cars put in service would 
mean additional revenues for the com­
pany and called attention to the fact 
that a definite test of this plan had 
been made a few months ago on one of 
the lines of the city and resulted in a 
loss of $10 a day upon the extra cars 
put into service. Mr. Goodrell esti­
mated the cost of operating a car 
eighteen hours a day as $53.64. The 
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company is now operating under the 
direction of Judge Martin J. Wade of 
the Federal Court. Approximately two 
years ago a receivership was declared. 
F . C. Chambers, now general manager, 
a nd Homer K. Miller are the r eceivers 
in charge of the company. 

Four years ago the company was 
granted a twenty-five-year franchis e 
calling for six tickets for a quarter. 
During the war period the City Coun­
cil allowed the company to charge a 
straight 5-cent fare. A year ago a 
special election was called on a propo­
sition to increase the fare to 6 cents, 
but the measure was defea t ed, largely 
through disagreements between the 
union of electric railway employees and 
other unions of the city. Last fall 
Judge Wade allowed the company to 
make material cuts in the off-hour serv­
ice, although rush-hour service is main­
tained at former standards. 

San Diego Employees Insured 
Employees of the San Diego (Cal.) 

Electric Railway share in a life, health 
and accident insurance plan started re­
cently by the Spreckels companies in 
San Diego ijnd San Francisco. Both 
life insurance and the pensions are 
given without cost to the employees. 
The health and accident insurance is 
furnished through the newly organized 
Spreckels Employees' Mutual Benefit 
Association. Each member allows the 
company to retain 50 cents a month 
out of his pay, and a like amount is 
contributed by the company to a fund 
which is to provide free medical atten­
tion to the employees and members of 
their families, and an income of half 
their regular wage for a period of not 
more than twenty-four weeks in cases 
of sickness or ~ccident not covered by 
the state industrial insurance. Hospi­
tal service is allowed in exceptional 
cases or where it is necessary to oper­
ate immediately, or where a member 
is living alone. 

The insurance plan is based on length 
of service and provides the following 
payments to beneficiaries: 

Over sixty days but less than six m onths, 
$150. 

Over s ix months but less than nine months 
$175. ' 

Nine months but less than one year, $2 00. 
On e year but less than two years. $250. 
Two years but less than three years, $3 00 
'Three years but less than four year s, $4 00. 
F~ur years but less tha n five years, $5 00 
F_1ve years but less than six y ears, $600. 
S ix years but less than sev~n y ears, $700 
Si;ven years but less th a n e ight years, $800. 
B !g-ht years but Jess than nine years, $900. 
N m e y ears a nd over, $1,000. 

J, A. Moon, assistant to Traffic Man­
ager M. J. Perrin, is the electric rail­
way employees' representative on the 
board of directors of the Employees' 
Mutual Benefit Associat!on. He hold s 
the position of assistant treasurer. 
Other members are: H. P . Wellman 
chairman, San Francisco; W. G. Blackie: 
treasurer, San Francisco; Walter Ram­
age, secretary, San Francisco; F, E. 
Miles, auditor, San F rancisco; W. A. 
Turquand, vice-chairman, Hotel del 
Coronado; C. A. McGrew. assistant sec­
retary, San Diego Union; H. D. Huff, 
assistant auditor, San Diego. 

Mayor Urges Sympathetic Attitude 
Norfolk E~ecutive Pleads for Co-operation Between Municipalities 

and Utilities-Sees City Ownership a Failure 
P leading for closer co-operation between public utilities and the communities 

which they serve, Mayor Albert L. Roper of Norfolk, Va., •in addressing the. 
convention of the Southern Gas Association in that city recently, appealed for 
a ?1ore sy?1pathetic 1;lttitude toward public service corporations. Mayor Roper 
laid especial emphasis upon the fact that adequate transportation is essential 
to every city and town. H e deprecated th_e "short-sighted, penny-wise and 
pound-foolish policy" adopted by many city councils whereby railway systems 
are starved to death at the expense of the community. Mayor Roper stated 
that if he_ had. his way he "_would prop up every. public utility on its last legs 
and keep 1t gomg through times of stress and tribulation." The expression of 
Mayor Roper'~ views is. o_f -es~ecial significance because of the action recently 
taken b?' the city authorities with regard to the local lines of the Virginia Rail­
way, Light & Power Company. Under his directio'n the city of Norfolk has 
ente:ed upon a valuatio~ of_ the company's property for the purpose of fixing 
a fan· return on the capital m vested. The matter of a just return for gas has 
already been agreed upon. 

MUNICIPAL ownership is a fail­
ure, according to the Mayor. 
He a lso regards the idea of a 

fixed fa re as "just as idiotic as to say 
that potatoes shall always sell for 40 
cents a peck, regardless of what it 
costs to produce them." H e believes 
that every utility is entitled to a rat e 
sufficient to take care of fixed charges 
a nd operating expenses and, in addi­
tion, to a fair return on the investment. 

Mayor Roper said, in part : 
In welcomin g to Norfolk an organization 

s uch as; this, I do not feel that I a m 
welcoming to the city a set of men who 
are engaged in a private industry. As a · 
matter of fact, you are a part of the 
greatest fabric of civilization in this coun ­
try. Manufacturers of gas are to be placed 
of course, in the same rule as the m en who 
furnish us transporta tion. We h ave had a 
great deal of misunderstanding about the 
pu blic utility people. I speak with a great 
deal of sympa thy for the gas men, as I 
do w ith a great deal of s;ympathy for the 
seller of transportation , because I b eli eve 
that he has been misunderstood. For years 
it was the outdoor sport of some of the 
politicians of this city t o do every con­
ceivab le thing they could to b lock the game 
of the public utilities of the city. It m.ad e 
no differ ence w hat was the virtue of the 
proposition which was being put forw.ard 
by the public utilities. Because it w as de­
sired by the p ublic utilities, it was wrong. 
As a matter of fact, these bickerings went 
on to such an extent that there was no 
possibility of getting through th e Council 
anything r esembling a fair s ettlem ent of 
the difficulties a nd differences betwee n the 
city and the public utilities. 

You can r eadi ly understand what a short­
s ighted, penny-wise a nd pound-foolish policy 
that is. It was du e to a ve r y large ext ent 
to tile public utiliti es ; it was due to an 
equa lly large extent to the municipal au­
thorities ; both wer e wrong. They were 
wrong s imply because the public utility man 
went at his ga m e from th e standpoint of 
the r eturn on the dollar invested. The only 
apparent idea for the operation a n d per­
fection of their pla nt was that they must 
get the largest possibl e return from their 
invesited capital. I say they w ere wrong 
in that. The m unicipalities were wrong, on 
t h e other h a nd, in t h at they felt that the 
pub lic utilities should conduct a philan­
t hropic en terprise, losing sight of their in­
vested capita l. a nd g ive service regard less 
of the cost. T hese opposing views are the 
cause of the clash a ll over the United 
States and all over the world, and are re­
sponsib le for the difficulty through w hich 
cer tain c lassies of pu blic utilities are passing 
today. 

DEPRECATE MUNICIPAL OWNERSHIP 

One of the r em ed ies suggested for the 
ev il was public ownership of the public 
utilities. P ersonally, I do believe, except 
in a very modifie d degree, in public owner­
shi12 of public utilities. I may go so far 
as to say that so far alil our national 
Government is concerned, I think the sooner 
they let go of som e of the things they are 
tryin g to do at t h e present, the better 
busin ess is going to b e a n d the more 
promptly we a.re going to get back to that 
norma l to which a ll of us fondly look. 

This whole proposition seems to me a 
very simple matter . I can see no · difference 
betwee n the man who sell:;;; potatoes and 
th e man wl!o sells s ervice, whether it be 
gas, electricity or transportation. The man 
who sells pota toes takes into consideration 
the a1:1ount of money he has invested in his 
estabh shmei:it, the cost of producing those 
pot~toes, h1_s loss on the potatoes that 
spo1_I, and his overhead operating expenses, 
addmg to that a certain amount agreed 
~pon as profit. 

FIXED FARE CONDEMNED 

The idea of a fi s:ed pri ce or unit for the 
sa_le . of transporta tion, to m e, is just as 
1d10tic as to say that potatoes shall a lways 
~ell for 40 cents a peck. regardless of what 
!t costs to produce them. Therefore. I am 
m. ~avor of that ~t~itu~e toward the public 
ut11Ity by a mumc1pahty, which shall pro­
vide a revenue to the public utility sufficient 
to. take care of the invested capital, depreci­
a tion, the_ overhead costs, a nd, on top of 
that, a fair return on the investment. The 
fare may be 5 cents a unit of travel today 
may b~ 6 cents tomorrow, it may be 10 
cents _six months from now, and a year from 
!low 1t may be 4¼ cents. But whatever it 
1s, !he man who invests his money in 
serv1c~, whatever _type the service may be, 
ls entitled to a fair r eturn upon his- invest­
ment over and above wha t it costs him to 
produce that service, just as truly as the 
man who buys trees, cuts them a nd makes 
them into hewed lumber and sells them is 
entitled to a fair return. . . . 

The whole . t_hing comes back to this: 
That the mu_mc1pality has -a right to expect 
a ll t):ie service that the public utilites can 
furmsh consistent with their operating costs 
a nd a fair return. The public utility on 
the other hand, has no right to expect a 
larger return for its investment than is 
consistent with the iiiervice it renders. Do 
not look a t the one and not look at the 
other; there is a mutua l relation. It is 
t hi s co-ordination of interest which brings 
abou_t . a nd is g?in~ to bring about that 
cond1t10n of affairs m our economic world, 
so far as you gentlemen are concerned 
w hich you ?,esire a nd which, I believe, a n y 
s~If-respectmg community is going to de­
S 11'€. 

CITY HURT BY BANKRUPT UTILITY 

People have said to me, "Let the old 
traction company go h ang, it would be a 
good thing if it did , go into bankruptcy." 
My reply was, "I don't know w h a t the effect 
on it w ill be by being banlcrupt, but God 
k nows I don't want it to go into bankruptcy 
from th e standpoint of the citv of Norfolk " 

I trembled to think what would happen 
wh a t would be the confusion, wh a t woulrl 
be the interruption to business, if our pub­
lic utilities were put into b a nkruptcy. The 
first step taken when a receivership occurs 
would be that the non-profitable, non-paying­
lines would be stopped, a nd our suburbs 
wou ld be without transportation . The only 
things that operate under r eceivership con­
ditions are the short hauls, where lines can 
m ake money eas ily, a nd no r eceiver is 
going to do anything solely for the munici­
pality, as his business is to develop, to 
rlemonstrate what h e can do with the lines. 
Do not talk to m e ahout this business of 
bankruptcy for public u tilities. If I had 
my way, I would prop up every one I saw 
on its; last legs and kC'ep it going through 
ti m es of stress and tribulation, In order that 
the time might come in t11e development 
of such enterprises when it could live on 
th e substance furn ishC'<l it. 
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Toledo Vote Enjoined 
.Judge Killits Enjoins Submission of City Bond Plan to Voters­

Measures Held Illegal-Doherty Accepts Service-at-Cost 
There will be n o referendum on the twin bond ordinances designed to acquire 

a nd construct a municipally owned transportation system for Toledo, Ohio, as 
scheduled fo r t he primary election on Aug. JO. Judge Killits, of the Feder al 
Cou rt, upon hearing of the arguments on dismissal of the inj unction suit brought 
by t he Toledo Traction, Light & Power Company against the county election 
boar d , granted the inj unction on July 24. As an evidence of good faith and at 
what was claimed to be a real sacrifice, Henry L. Doherty, as chairman of the 
boar d of the Toledo Railways & Light Company, pledged the company's accept­
ance of the Milner cost-of-service franchise ordinance with the valuation of 
$8,000,000 as finally fixed by the commission a nd sent to Council by Judge Killits. 

MR. DOHERTY took care not to 
admit that this was the true 

l. valuation of the traction prop­
e rty but said that in the interest of a 
quick settlement and to stop "inflam­
matory talk," he would agree to accept 
the $8,000,000 figure as a compromise. 
This turn of affairs makes it impossible 
for the two plans to come up at the 
November elections. 

BOND PLAN HELD ILLEGAL 

The contention of the company in the 
injunction suit was hinged upon the 
legality of the twin ordinances for bond 
issues aggregating $7,000,000. The city 
officials and counsel for the election 
toard admitted tha t one section of the 
city charter ha d not been complied with 
in their passage through Council. The 
Judge, who helped to write the charter 
a f ew years ago, ruled that this par­
ticular section of the city charter was 
mandatory and tha t the ordinances wer e 
therefore illegal. 

The most inter esting of all of t he 
developments in the hearing of t he case 
came when the court a t tempted to find 
out what the mys t erious "pla n " of the 
muncipal owner ship enthusiast s was. 
Chairman Henry Ashley , of the com­
mission which drafted the plans ; Coun­
dlman Harry Curtis , campaign man­
a ger for the bond ordinances ; City Serv­
i cEo Director David Goodwille, who 
headed t he valua tion commission, a nd 
other m embers of the municipa l own­
er sh ip commission were subprenaed by 
the court to help get at the fact s. 
Most of the city officia ls disclaimed a ny 
knowledge of a particular plan for the 
u sing of t he money. The traction in­
t erests claimed that ther e was an ul­
terior m otive in the efforts to put 
t hrough t he bond , issues. 

WOULD ABANDON M ANY LI N ES 

There are in the present system of 
t he Toledo Ra ilways & Light Company 
116 miles of t rack. Cha irman Ashley 
s aid his plan was to eliminate seven 
of t he present lines and t o have a sys­
t em containing only sixty-five miles of 
t rack. This he admitted would deprive 
thousands of people of service now fur­
nished by the Rail-Light. He said the 
pla n for limited trackage was based 
upon maps showing density of popula­
tion, but h e would not indicat e where 
lines would be buil t. 

He declared that t he present railway 
system would be dismembered t hrough 
condemnation proceedings. He indi­
c:ited that there were no more t ha n six-

teen miles of the present system that 
the commission would consider worth 
keeping in the municipal system. 

The so-called "system" was to have a 
series of radial lines in the congested 
districts of the city carrying passen­
g ers out to the one-mile or two-mile 
circles, and from these points to use 
buses for the completion of trips. The 
present city is plotted in some direc­
tions out as far as the eight-mile and 
ten-mile circles. Mr. Ashley proposed 
to have a five-minute service on the 
railway and a ten-minute service with 
buses . 

PLAN CALLED "FUTURISTIC" 

The real purpose of the ordinances 
became apparent when Mr. Ashley told 
t he court that the people had been 
brought up on the slogan of "millions 
fo r defense but not a cent for tribute." 
In 1914 the people ratified a plan to 
issue bonds for $8,000,000 to be pledged 
against the s treet car property. This 
plan was neve r carried out, but the 
ordinances still r emain. It developed 
tha t the municipal ownership plan might 
have in it' the use of $7,000,000 derived 
from general -credit bonds, the $8,000,-
000 authorized to be levied upon the 
traction property itself, and a scheme 
t o " ext end the credit of the city with­
out bonds" as Mr. Ashley put it. 

Passage of the Milner ordinance has 
been urged by Judge Killits, who main­
tains tha t in enacting the measure the 
city would be in the posi tion of offering 
a fair plan of settlem ent. 

Five-Cent Rise in St. Louis 
The Missouri Public Service Com­

mission, sitting a s a board of arbitra­
tion on the wage demands of the em­
ployees of the United Railways of St. 
Louis, ha s awarded an increase of 5 
cents per hour, retroactive to June 1. 
There is t o be no changes in hours and 
working conditions. This increase will 
m ake the schedule of platform wages · 
as follows: First year men, 55 cents; 
second year men, 60 cents; third year 
men, 65 cents. Extra men are guaran­
t eed a minimum of $100 a month pro­
vided they shall be a vailable for service 
at heavy loading points for collection of 
tickets and issuing of transfers, when 
r('quired. 

The wages of other employees for 
whom a specific rate per hour was de­
manded is to be increased 5 cents per 
hour. The payment of back wages is 
t•• begin on Aug. 1, and the company 

will have to Jan. 1, 1921, to pay the 
back wages. Counting the present in­
cl·ease as 10 per cent, the increase in 
street car men's wages since June 1, 
1918, • has been slightly more than 115 
per cent. 

Twin City Board Reports 
Arbitrators Recommend Higher Fare 

and Pay Increase in Minneapolis­
Council Takes Action Soon 

After a series of meetings lasting 
three weeks the arbitration board sit­
ting at Minneapolis, Minn., has made 
two sets of recommendations looking to 
settlement of the demand for increased 
wages by the trainmen of the Minne­
apolis Street Railway. The report to 
the City Council recommends sanction 
of increases of fare from 5 cents to 7 
cents , with four tickets for a quarter. 
The report to the company recommends 
increase of trainmen's wages 10 cents 
an hour, or to a maximum of 70 cents 
the increase to be retroactive thirt; 
days from date of sanction of an in­
creased fare by the Council. 

It was announced that an ordinance 
would be introduced July 30 for action 
by the City Council along

0

lines indicated 
in the board's report. Owing to the 
probability of objection by the seven 
soc ialist aldermen to an immediate sec­
ond reading of the ordinance draft 
postponement of action until Aug. 6 
i~ the outlook. 

The increases outlined in the board's 
wage recommendation to the company 
are as follows: 

Firs t year m en, 55 cents per hour; second 
year m en , 58 cent:;;; after two y ears 60 
cen ts. 'l'ra inmen working more than nine 
h ours a d a y to be paid for each hour or 
pa r t the r eof ove r n ine hours: First year, 
65 cents; second y ear, 68 cents; after two 
year s, 7IJ cents. All bonus men and extra 
~ en to l?e p a id not less than $4.30 a day. 
b xcep t . m e m ergencies, such as cases of 
fire, f a ilu r e of power, s t orms, etc., train­
m en s ha ll not be required to m ake addi­
tion a l trip:;; unless w illing to do so. 

Schedules wi ll be based as follows: 40 
pe r cent of runs to be completed in e leven 
hours; 20 pe r cent to be completed in twelve 
h ours; 40 pe r cent to be com pleted in thir­
teen a nd one-half hours. The company 
s h a ll furni:;;h e ight-hour runs to those who 
wis h t hem. 

Eve r y tra inman shall be a llowed vacation 
leave w ith pay at the rate of one day a 
m on t h f or each month of service from July 
1, 19 20 , month by month or at one time, as 
d esired , providing the employee h as worked 
fo r the company at least one year. 

Ot h er employee:;; working at hourly r ate 
s h a ll r eceive a 20 p er cent increase. 

E mployees receiving yearly compensation 
a re incr eased . as follows: Not more than 
$1,80 0 a y ear, 20 per cent; not more than 
$2 ,4 00 , 20 pe r cent on $1,800 and 10 per 
ce n t on a ll above that sum; not more than 
$3 ,6 00, 20 pe r cPnt on $1,800, 10 per cent 
on $600 a nd 5 per cent on remainder. 

W. S. Bemis, who has been chosen to 
make a physical survey of the St. 
Paul City Railway as a basis to dis­
cover whether the company is entitled 
to an increase in fare from 5 cents upon 
improving the service as ordered by 
the Council ordinance, has taken the 
preliminary figures to Chicago for con- . 
sultation with E. W. Bemis, who is the 
expert employed for this valuation. 

Meanwhile trainmen of the Twin City 
Rapid Transit Company are holding in 
abeyance their strike order dependent 
on prompt action by the Council of the 
two cities. 
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Buffalo Strike Averted 
Intervention by Governor Postpones 

Threatened Walk-out-State Board 
to Pass on Demands 

Danger of an immediate strike of 
platform men on the loca l a nd inter-· 
urban lines of the International Rail­
way, Buffalo, N. Y., has been averted 
by Gov. Alfred E. Smith, who has 
ordered an investigation into the fi­
nancial affairs of the company by the 
State Labor Board. The first session 
of the board was held in Buffalo on 
July 29. 

Although the stage had been set for 
a strike because of the f ailure of the 
a rbitrators elected by the men and the 
company to agree upon· an umpire to 
settle the wage question and other 
g rievances after almost two months, 
officers of the Amalgamated Associa­
tion refused· to call the walkout. " By 
striking we would be playing into the 
r.ands of the com'pany, which favors a 
strike to break the union a nd estab­
lish an open shop," said William B. 
Fitzgerald, international organizer of 
the Amalgamated. 

SETTLEMENT IN SIGHT 

The intervention of the State Labor 
Board in the dispute has had a sooth ­
ing effect upon the situation with the 
l'esult that it now is believed the two 
arbitrators can get together and agree 
upon an umpire. President Herbert G. 
Tulley of the International has with­
drawn his demand that only a member 
of the Public Service Commission should 
serve as umpire. 

The State Public Service Commission 
in a decis ion handed down by Chairman 
Charles B. Hill holds that it is with­
out authority to intervene in the s itua­
tion and no member or official of the 
commission could sit as umpire in the 
arbitration proceedings. President Tul­
ley contended that a ny increase in 
wages granted the employees by the 
a rbitrators should be passed along to 
the car riders in the form of increased 
fares because the additional revenue 
1eceived from the 7-cent fare already 
is being paid to the employees in higher 
wages. By voting to increase the wages 
of the company's employees, President 
Tulley believes that a n official of the 
Public Service Commission sitting as 
umpire in the arbitration proceedings 
would be in a position to know the com­
pany's financial condition a nd to give 
relief by having the commission grant 
another fare increase. 

RAILWAY'S FINANCIAL NEEDS 

A review of the financial condition 
of the International by the State Labor 
Board is expected to bring about the 
report that the company is not in a 
position to grant additional wage in­
creases at this tim e. The report of 
the board would be used by the com­
pany in making its application to the 
P ublic Service Commission for another 
fare increase, to which the municipal 
authorities say they will enter vigor­
ous objections because of the company's 
failure to enter into negotiations with 

the City Council for a service-at-cost 
agreement proposed by Mayor George 
S. Buck some time ago. 

CLOSED SHOP AN ISSUE 

The great question in dispute be­
tween the union platform employees 
~nd the railwa y is the "open shop." The 
company insists that it will never again 
sign a contract with the Amalgamated. 
The present contract expired May 1. 
President Tulley has told th e men he 
will insist upon the open shop prin­
ciple hereafter. The union originally 
remanded a wage increase for plat­
form men from 48 to 88 cents an hour. 
The company immediately raised the 
men to 60 cents an hour, an increase 
of 12 cents an hour. The union asked 
for an eight-hour day, but the company 
said no concession in hours could be 
granted. President Tulley has agreed, 
however, that if the men in the shops, 
carhouses and power houses express a 
desire for a n eight-hour day after the 
wage ques tion is settled, that provision 
can be written into the contract. 

Mr. Tulley on July 29 addressed to 
Lieutenant-Governor Walker, chairman 
of the State Labor Board, a letter out­
lining the company's position. Mr. 
Tulley stated that " the company is de­
s irous of establishing more direct con­
tact with its men, and will enter into 
no furth er contract which does not 
recognize and assure uninterrupted con­
tinuance of the open-shop principle." 

Labor Poll Concluded 
United States Chamber of Commerce 

Members Vote Against Public 
Utility Strikes 

The members of the Chamber of Com­
n,erce of the United States have voted 
almost unanimously against strikes be­
ing permitted on public utilities. It 
will be remembered that last month the 
chamber decided to take a referendum 
on two questions rela ting to anti-strike 
legisla tion for public utilities. These 
q-i;;estions, which were published on page 
1268 of th e issue of this paper for 
June 19, follow : 

( 1) Should strikes by e mployees of a ll 
public service co rpora tions performing pub­
li c s ervice essential to the lives, health se­
c urity, comfort a nd we ll being of the p ~ople 
by law be explic itly e njoined? 

(2) Should suitable tribunals be created 
by la w to adjudica t e diffe r ences; between 
the e mployees of publi c ser v ice corporations 
a nrl the ir emp1oyers, a nd the d ecisions of 
such tribuna ls be fin a l and binding upon 
both parties? 

On the first question the vote was: 
for, 1564; against , 97. 

On t he second question the vote was : 
for, 1571 ; against, 100. 

In addition to this referendum, one 
was conducted at the same time on in ­
dustrial relations in genera l, including 
the rig ht of open shop operation and 
the right of employers and employees 
to deal directly with each other without 
participation by outside interests . There 
were in a ll twelve questions in this 
referendum, and the vote gave over­
whelming approval among other things, 
t o the open shop, to the right for direct 
dealing, and to condemnation of a re­
striction of productive effort or output. 

\V age Increase Ref used 
Ohio Electric Unable Further t.o Raise 

Carmen's Pay - Men Asked 
Closed Shop Policy 

The Ohio E lectric Railway, Spring­
fie ld, Ohio, on July 24 returned to its 
motormen and conductors, unsigned, a 
new contract which the latter had pre­
sented a few days previously. J. H. 
McClure, vice-president of the com­
pany, in a letter to the men, said the 
company is not now in financial condi ­
tion to grant an increase in wages and 
called attention to the fact that in­
creases had been denied on several of 
the company's city lines. The only 
place where an increase has been given 
was on the Zanesville line, and this 
was only a slight advance. 

The company is now confronted with 
the question of a source of sufficient 
revenue to pay operating expenses and 
taxes and to maintain the property in 
proper physical condition for safe oper­
ation, he said, and he suggested that 
the present agreement be continued 
until a t least some of these difficulties 
a re out of the way. 

MEN ASKED CLOSED SHOP 

Demands made by the men include 
an agreement on the part of the com­
pany to meet and treat with accredited 
officers and committees of the union on 
::i.ll grievances; to refuse, after a thirty 
days' trial, to retain any one in its em­
ploy who proves unsatisfactory to the 
union; to employ only members of the 

• union and to see that those applying 
for positions shall first secure permis­
sion of at least two members of the 
executive committee. This would mean 
a closed shop contract. 

The proposed contract provided that 
the workday be figured on a ten-hour 
basis, all runs to pay for ten hours and 
all time over ten hours to be paid for 
at the rate of time a nd one-half. The 
wage scale demanded was as follows: 
For the first three months, 75 cents an 
hour; for the next nine months, 77 
cents an hour; for one year and there­
after, 80 cents; freight helpers, 55 cents 
and an additional 10 cents an hour for 
freight train crews. The men now re­
ceive from 41 to 50 cents per hour on 
the interurban lines a nd 38 to 47 cents 
on city lines. 

In addition the men asked for free 
a nnual transportation books for em­
ployees on city a nd interurban lines, 
trip passes for members of their fami­
lies on request a nd a vacation on pay 
for fifteen days at least once a year. 

Increases in Wages in Oakland 
The San Francisco-Oakland Terminal 

Rai lways, Oakland, Cal., has increased 
t he pay of its city trainmen as follows : 

Old Rat<' , 

First three months. 
Next nine months .. .... . . . 
Second year and therea fter ... . 

On the interurbans 

Cents 
48 
52 
54 

t he 

'rw Hat,,, 
Cents 

52 
55 
59 

increases 
were: Old Hatt- , 'Jpw Rate-, 

1 c- 11ts 1e11t.s 
First t hree months . . 50 5-1 
Ne xt nine months . . . . . . 53 57 
Src-oncl year a nd tlwreaft, r . 55 o I 
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Gas Situation Critical 
Leading Official of New York Company 

Summarizes Situation in Statement 
-Coal Question Grave 

The situation of the gas companies, 
as many readers of this paper know, is 
somewhat like that of the electric rail­
ways. They are faced with largely 
increased expenses for coal and other 
materials essential in the manufacture 
of gas, with consequent need for corre­
sponding rates. George B. Cortelyou, 
president of the Consolidated Gas Com­
pany of New York, recently summed up 
the situation in the following words: . 

The emergency is immed iate a nd far 
r ea'ching. It embraces t h e entire industry. 
The economic conditions-many of them of 
world-wide extent and influence-affecting 
the supply of coal, oil and other essential 
materia ls required in the m a nufacture of 
gas, of labor and of the funds ,needed to 
m a intain and deve lop our properties are not 
bog ies invented by the industry to secure 
prefe r ential treatment, excess1v_e rates or 
unwarrante d r;eturns upon investment. 
They are plain facts. . 

All ove r this land today gas companies, 
great a nd small, are rendering, of~en 
und er most adver se conditions, this s-erv1ce 
so vital to the welfare a nd comfort of our 
p eople. What they n ee<l a nd should have, 
in the inter est of t h e public, is the reason­
able certainty of adequa t e r a t es. a s uffi­
cient supply of coal, oi l a nd ot\1er n ecessary 
supplies a nd s uch m a nufacturing and op er ­
a ting conditions as w ill utilize a nd ~onserve 
these m ateria ls as well as contribute . to 
a ll othe r possible economies of product10n 
a nd distribution. 

Joliet Increase Accepted 
The Chicago & Joliet Electric Rail­

way, Joliet, Ill., effected a settlement 
with its car and shop men on July 1 on 
the basis of the orig inal offer of the 
company, the wage scale per hour being 
as follows: 
Main line, in terurban division ..... 65 cents 
L yon s, Lockport & Dellwood_ Park 

divisions of interurban l111 e ... 62 cents 

J 
0

¥,-ii!sfi\t/ ~~e~ onth s ......... . ... 56 cents 
Next nine months .............. 58 cents 
Second year and thereafter ..... GO cents 

Nine hours will constitute a day's 
work, with time and one-half for over ­
time. 

All other employees will receive cor­
responding increase of 10 per cent over 
the old scale. 

At a special meeting of the men, on 
June 30, eighty-five voted to accept 
the company's proposition against fifty­
six voting to reject the offer. 

B. R. T. Men Ask 30 per 
Cent More 

Demands for wage increases and im · 
proved working conditions were pre­
sented on July 28 to William S. Menden, 
general manager of the Brooklyn, 
(N. Y.) Rapid Transit Company, by a 
committee representing the three Brook­
lyn locals of the Amalgamated Asso­
ciation of Street and Electric Railway 
Employees of America. The committee, 
which was accompanied by P. J. Shea, 
International vice-president of the 
union, planned to submit similar de­
mands to H. Hobart Porter, vice-presi­
dent of the Brooklyn City Railroad. 

The committee demanded an eight­
hour day, with a limit of twelve hours 
for those on swing runs, and time and 
one-half pay for all overtime. Other 

demands a re: For surface motormen 
and conductors, from 84 cents to 92 
cents an hour, the present schedule be­
ing from 52 to 62 cents an hour; switch­
men and car cleaners, 55 cents an hour. 
For Sunday and holiday work, 10 cents 
extra an hour. A six-day week and a 
twelve-hour rest period after each day's 
work. 

For elevated conductors, 87 cents to 
90 cents an hour is asked. The present 
rates are from 54 cents t o 57 cents. F or 
guards on the elevated and subway 
lines from 82 to 85 cent s an hour is 
demanded, the. present pay being fro m 
49 to 52 cents an hour. The contract 
under which the men are n ow working 
will expire on Aug. 28. 

News Notes 

Japan Planning Electrifi cation.-A 
bill has been introduced by the govern­
ment in the Japanese Parliament cre­
ating the Imperial Electric Railway. 
The aim of the bill is to est ablish elec­
tric power supply for railroads and 
g radually to convert roads t o electricity. 

Arbitrators Meet at Alton.-A board 
of arbitration composed of L. C. Wal­
cott, David M. Walsh and C. E. Smith 
met on July 21 to consider the question 
of the wages to be paid the trainmen 
of the Alton, Granite City & St. Louis 
Traction Company, Alton, Ill. The men, 
who have demanded an increase in 
wages, are· now receiving from 46 to 
51 cents an hour. The present fare in 
Alton is 8 cents. 

Offers Fifteen per Cent Rise.-Clin­
ton Q. Richmond, general manager of 
the Berkshire Street Railway, Pit ts­
field, Mass., has offered the employees 
of the road a wage increase a m ounting 
to 15 per cent. The m en previously 
rejected an offer by the company for 
an advance of 10 per cent. Carmen 
now receive $4.50 for a nine-hour day. 
They ask $6.50 for a n eight-hour day. 

,v ages Raised on Interurban.-A 
wage advance of 15 cents an hour has 
bEen granted the t rainmen of the 
Rochester & Syracuse Railroad, Syra­
cuse, N. Y. The pay of shopmen and 
freight handlers has also been r a ised. 
The trainmen have been receiving 47 
cents an hour. They demanded 90 
cE:nts, but compromised on 6.2 cents. A 
request for an eight-hour day in place 
of the present ten-hour one wa s denied. 
The pay increase is retroactive to 
May 1. 

Will Arbitrate Newport Wages.­
Articles of arbitration have been signed 
by officials of the Eastern Massa­
chusetts Street Railway, Boston, Mass., 
and representatives of the carmen of 
the company's Newport, R. I. , division. 
Two members of the board of arbitra­
tion which will pass on the carmen's 

demands for higher wages and changes 
in working conditions have been named. 
H. Lloyd ·Rooney will represent the 
union, while Robert S. Goss of Fall 
River will represent the company . 

Ask 75 Cents in Memphis.-A de­
mand fo r an increase in wages_ to a 
scale of 75 cents an hour has been pre­
sent ed to T. H. Tutwiler, receiver for 
t he Memphis (Tenn.) Street Railway 
by t he company's employees. Under the 
present contract, which expires July 31, 
the men r eceive from 42 to 48 cents an 
hcur, depending on the length of serv­
ice. An important provision of this 
contr act is that if no agreement as to 
t he r a t e of pay for the ensuing year 
can be ag r eed upon by July 31 the men 
will rem a in a t work, and the scale of 
pay, wh enever it is agreed upon, will 
l·e retroactive to Aug. 10. 

Improvements Wait on Wages.­
CT ntil the wage scale reaches a mini­
mum of 52 cents an hour there will be 
no money spent on improvements to 
the syst em of the London (Ont.) Street 
Railway. The system is being operated 
b~ the Ontario Railway & Municipal 
Boar d, and the men are working for 48 
cents an hour, with the understanding 
that when the r eceipts warrant it they 
will receive a n increase in pay. Citi­
zens are dissatisfied wit}} the service 
and t he cars . In regard to the latter, 
many are declared t o be antiquated, 
and only a few of them are equipped 
wit h a ir brakes. But the men demand 
that they sha ll come first, and that all 
improvements must wait on the wage 
increase. 

Tramway Carmen to Compete.­
Partners, the magazine of the Dallas 
(Tex.) Railway, has been awa rding $1 
a month for t he best t r ue~to-life story 
submitt ed by employees. The Denver 
(Col. ) Tramway B ulletin in a recent 
issue says tha t it too is interested in 
what t he carm en do with their spare 
t ime. It will g o even further than 
Pa1·tners . Two prizes of $1 each will be 
offered to the t ramway employees. The 
firs t award will g o to the contributor of 
t he best true-to-life story and the sec­
ond prize will g o to th.e contributor of 
the funniest story. When possible the 
stories wil-1 be printed in the Bulletin, 
wh ether or not they are among the 
prize winners. 

Bus Hearings Continue.-The Board 
of E stimate in New York City devoted 
last Wednesday morning to hearing 
a r guments against a proposed general 
bus system. The principal spokesman 
wa ~ Arthur G. Peacock, counsel for the 
l nterborough Rapid Transit Company. 
Other s who appeared in opposition to 
t he bus were representatives of the em­
ployees of the New York Railways and 
of real estate interests and tax-payers' 
associations. An important protest was 
register ed by the Brooklyn Chamber of 
Commerce, which declared that a city­
wide bus system would further compli­
cate the existing transit difficulties and 
increase the discomfort of the public. 
D'uring the session Mayor Hylan denied 
he w~s committed to any plan of city 
tmn' -.1rtation. 
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Financial and Corporate 

,vest Penn Does Well 
Net Income Available for Dividends on 

Line in Pan Handle Increased 

consolidation the preferred stockhold­
ers have increased from about 1,400 to 
2,450. 

22 Per Cent 
A remarkable increase in earnings 

for the year ended Dec . 31, 1919, is 
shown by the W est Penn Railways, 
Pittsburgh, Pa., with a balance to sur­
plus of $678,693 after all dividends on 
both preferred and common pad been 
paid. This is an increase over 1918 of 
77 per cent. Passenger revenue in­
creased 13.7 per cent, and although the 
operating expenses increased 18.8 per 

Bay State Lines Losing 
All but one of the "home rule" dis­

tricts of the Eastern Massachusetts 
Street Railway, Boston, Mass., are fall ­
ing behind, according to t es timony pre­
sented by Homer Loring, chairman of 
the public trustees, before the board 
of arbitration which is hearing the 
demands of the system's employees for 
higher pay. All but Fall River have 

INCOME STATEMENT-WEST PENN RAILWAYS 
Year ended Dec. 31 ' J9j9 

Total railway revenue ..................... . ..... .. ........ . 
Total railway operating llxpenses .........................•.. 

Net operating revenue ..................... ... ............ . 
Taxes (excluding Federal income and profits t ax) ..... ........ . 

g~~1!~~!a{f;~%ed~~~.".".".".":::::::::::::::::::: ::: :.: : : : : : : : : 
Interest charged to improvement accounts ........ ...... ..... . . 
Gross income ................................ ... . .... .... . 

Deductions from gross income: 
Interest on funded debt ... .. .............................. . 
Interest on floating debt ................................... . 
Amortization of discounts ..................... ....... ..... . 
Dividends paid on stocks of subsidiary companies ........ .... . 

Total deductions from gross income ............... ....... ... . 

Net income ............................... . .... ........ .. . 
Federal income and excess profits taxes .............. ...... .. . 

Net income available for dividends ................. ........ . 
Dividends paid .. ........ ... .......................... : ... . 

Balance to surplus ................................... .... . . 

$ 10, 634,611 
6,801,227 

$3,833,384 
357,295 

$3,476,089 
452,256 
201,387 

$4, 129,732 

$1,916,3 48 
69,83 0 

113,750 
192,952 

$2,292,880 

$ 1,836,852 
192,686 

$1,644, 166 
965, 473 

$678,693 

1918 % Inc. O\'er 
1918 

$9,352,905 13. 7 
5,7·22,236 18. 8 

$3,630,669 5 . 6 
269,491 32. 6 

$3,361,178 3 . 2 
365,296 23. 8 

34,278 487 . 0 

$3,760,752 9. 8 

$1,708,442 12 . 7 
85, 390 - 18 .2 

. 160,079 - 28.4 
195,314 - 1.2 

$2, 149,225 6. 7 

$1, 61 1,52 7 14 . 0 
263,705 - 27.0 

$1,347,822 22 . 0 
965,473 0 . 0 

$382:349 77 . 5 

cent, the net operating revenue is on 
the increase with a percentage change 
of 5.6 over 1918. 

showed deficits since September, 1919, 
when the "home rule" plan was put 
in operation. 

The Fall River district showed a profit 
between Sept. 1, 1919, and April 30, 
1920, of $44,105. The deficits of the 

P. R. T. Application Fails 
Financial Relief Refused by Public 

Service Commission Pending Fix­
ing of Valuation 

The financial outlook for the Phila­
delphia (Pa.) Rapid Transit Company 
took on a graver form on July 26, when 
the State Public Service Commission 
issued a r uling suspending for the 
present the proposed increase in fare 
in thE;! shape of a 3-cent charge for 
transfers on the P. R. T. lines. The 
commission's order is made pending an 
appraisal of the P. R. T.'s property. 
The commission's action came as a sur­
prise, and for the present at least de­
prives the company of additional rev­
enue estimated at $3,000,000 annually. 

REVENUE NEEDED FOR WAGES 

The company had counted upon the 
additional revenue to meet the higher 
wages which were to have been paid 
the employees, but which the latter re­
cently waived following a statement by 
Thomas E. Mitten, president of the 
P. R. T., on the company's financial 
condition. The company had hoped to 
place the 3-cent exchange rate in effect 
on Aug . 1. As the commission will 
not sit again until September, there is 
little hope of a n increase before Jan. 1. 

The commission also rendered a de­
cision in which it refused to dismiss 
the demurrers fi led by the Northwest­
ern Business Men's Association attack­
ing the payment by the P. R. T. of 
rentals to its underlying companies. 
These rentals amount to $10,000,000 
annually and have been the subject of 
much discussion between the city and 
the company. The decision opens the 
whole subject to review, although there 
is some doubt as to the jurisdiction 
of the commission. The underlying 
companies were given ten days in which 
to file an answer to the suit and a 
hearing was set for September. The 
board of directors of the P. R. T. on 

The net income available for divi­
dends increased 22 per cent. This in­
crease is mainly due to the interest 
charged to improvement accounts being 
increased 487 per cent and the total de­
ductions increasing only 6.7 per cent, 
while the gross income increased 9.8 
per cent. 

STATISTICAL INFORMATION-ViEST PENN RAILWAYS 

NET INCOME INCREASES 

The passenger revenue increased to a 
greater extent than the car miles or 
car hours. The net income increased 
1.42 cents per car mile or 7.9 per cent 
over 1918, while it increased 16 cents 
per car hour, or 8.4 per cent. The 
operating ratio appears to be increas­
ing instead of decreasing, the increase 
being slightly over 4 per cent. 

The West Penn Railways and its sub­
sidiary railways own and operate 339-25 
miles of electric railways, largely in­
terurban, in Wes tern Pennsylvania, the 
Pan Handle of West Virginia and east­
ern Ohio. The company was created 
in May, :i.917, by a consolidation of a 
company of the same name, West Penn 
Traction Company and a number of 
other affiliated street and interurban 
railways in Pennsylvania whose lines 
formed a connected system. Since the 

Year ended Dec. 3 I 1919 19 18 
% Inc. over 

1918 
Miles of single track .... ................................ . . . 339. 25 339. 25 0 0 
Total car miles (passenger and express) ........... , ......... . . 
Total car hours (passenger and express) ....... . . .. .......... . 
Ratio CM to CH (speed m.p.h.) .................. ..... . .... . 
Passenger revenue ......................... ............... . 
Passenger revenue per mile of singl e track ....... . ........... . 

Statistics, per car mile: 
Operating revenue .. .. . ... .... .' ....................... . ... . 
Operating expenses (cents) ...... ........................... . 
Net income (cents) ............. . . ... . , ................... . 

Statistics, per car hour: 
Operating revenue .... . .......... .......................... . 
Operating expenses ....... .... . ... . ........ · ............... . 
Net income .. ............................ ..... . .......... . 

9,436,320 8,935,660 5. 6 
888,9 19 844,226 5. 3 

10. 6 I 0. 58 0. 2 
$10,634,611 $9,352,905 13. 7 

$3 1, 390 $27,600 13. 7 

$1. 127 $1. 046 7. 7 
72. 10 64. 20 12. 3 
19 . 47 18. 05 7. 9 

$1 1. 97 $11. 07 8. I 
$7. 65 $6. 78 12. 8 
$2. 07 $ I. 91 8. 4 

Operating rates-per cent ...... . .................. ........ . 63. 8 61. 2 4 2 

ether districts for the period of "home 
rule" operation were enumerated as fol­
l0ws: 

District Deficit 

Chelsea .. ....•.... .......... .... $373,313 
Lynn ...... ............ - ........ 138,606 
Salem ........................... 199,869 
Glouceste r .. ...... , ............. 130,589 · 
Lowt>ll . . . . . . . . . . . . . . . . . . . . . . . . . . 70,574 
Lawrence .... ................... 112,351 
Ha.verhill . . . . . . . . . . . . . . . . . . . . . . . 68,180 
H y cle Pa rk . . . . . . . . . . . . . . . . . . . . . 98,838 
Quincy ...... .....•............. 278,411 
Brockton .. ..................... 135,2 49 
Tmmton . . . . . . . . . . . . . . . . . . . . . . . . 86,637 
Hull -Hing ham . . . . . . . . . . . . . . . . . . 3,507 

July 26 elected Frank Buck, a large 
stockholder, a nd W. C. Dunbar, finan­
cial vice-president of the company, di­
rectors to succeed Horatio G. Lloyd and 
C. W. S. Packard, resigned. The seat 
vacated by E. T. Stotesbury, chairman 
of the board, was not filled. On 
Wednesday and Thursday of this week 
Union Traction stock on the P hiladel­
phia Exchange sold at around 23 and 
Philadelphia Rapid Transit stock around 
13. Four weeks ago Union Traction 
sold around 28 and P. R. T. around 18;);. 
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Public Service Shows Loss 
N et Income for June Drops to $4,114, 

Refl ecting Wage Increase of 
$150,~00 a Month 

In t he sta tem ent fil ed with t he State 
Board of Public Ut ility Commissioner s 
by the Public Service Railway of New 
J er sey covering operati on for t he month 
of J une, the effect of the voluntary 
wage increa se recently g r anted the 
company's employees is clearly seen. 
Net income dropped to $4,114 as com­
pared to $223,166 for the correspond­
ing month of 1919. The increase in 
wages amounted to $150,000 for t he 
month'. 

The financ ial s tatistics as compar ed 
to the corresponding month in 1919 
sh ow a n encouraging increase in gross 
revenue, but t hi s is m or e t han offset 
by the r ise in oper ating expenses 
caused by t he wage increase. 

The fina ncial statement for the 
mont h follows : 

.Jun,· 1920 1919 
Tota l o pe r a tin g n •\·e -

nue .. ... .. . . ... . $2 .24 2,992 $2,08 3,3 4 9 
Ope r atin g e x pen s es 

and taxes .. . .. .. 1 ,8 81. 392 1,4 37, 679 

OJ ,e r a tin g inc ome .. . $3 61 ,5 9 9 $ 64 5 ,66 9 
.:--on -o p er ati n g in com e 67 ,832 5,7 58 

(}ross in com e .... ... $ 4 29,4 31 $ 65 1, 427 
F ix ed ch a r ges ... . .. 42 5. 317 428,:!81 

Ne t income .. ... .. . $ 4,114 $22:.l.1 66 

The chief item of increase in the 
cost of operation was the wages of 
motormen, conductors and tra inm en, 
which incr eased from $458,335 to 
$628,015 during the yea r. 

Of t he passenger r evenue last 
month $2,120,736 was derived from cash 
fares and $68,198 from r evenue tra ns­
fers . During t he m onth the com pany 
carried 30,534,512 r evenue passenger s 
a nd 7,075,972 tra nsfer passenger s , or a 
total of 37,610,484. --------

San Francisco Reorganizat ion 
Hearing A ug. 30 

The California Railroad Commission 
has set A ug. 30 fo r a hearing on the ap­
plication of U nited Railroads, San 
Francisco, for approval of the r eorga­
nization plan. 

Of the $23,500,000 of 4 per cent bonds 
of 1927, h olders of $22,657,000 par 
value have assented to t he modified plan 
a nd deposited their securities. The hold­
er s of practically a ll the $5,200,000 
underlying bonds have also agreed to 
t he reorganization. 

The commission has had its engi­
neers at work checking up valuations 
and the h earing is for the purpose of 
a llowing objections to be m ade publicly 
if they develop. 

The r eorganization committee has ex­
pressed its int ention of issuing the new 
securities in exchange for present hold­
ings as r apidly as circumstances will 
permit, but this cannot be done until 
formal approval of the plan is g ranted 
by the commission. 

It is also the intention of the commit­
tee to pay on the new 6 per cen t cumu­
lative prior preference stock dating 
from April 1 last. The new prior pref-

erence stock will be g iven to present 4 
per cent bondholders t o the extent of 
50 per cent of par value of their hold­
ings. On this basis, bondholders are 
assured of interest at 6 per cent an­
n tia lly on $500 par value of this stock, 
for every $1,000 bond now in their 
possess ion. 

American Railways Reports 
Increase in Gross 

For t he fi scal yea r ended Dec. 31, 
1919, the combined income statement of 
the subsidiary an d a ffiliated companies 
of the American Railways, Philadelphia, 
Pa., showed an operating r evenue of 
$16,312,231. Operating expenses, in­
cluding a depreciation reserve, amount­
ed to $11,240,406. The operating ratio 
was then 69 per cen t. The net revenue 
was $5,071,824, a nd with the taxes , 
equal t o $744,808, t he operating income 
equaled $4,327,016. Gross income fo r 
the year was $4,365,270. . After deduct ­
ing interest, r entals, sinking fund and 
other charges the income fo r 1919 was 
$1,714,831. The American Railways is 
a holding company. It owns and con­
trols forty-five railway, light, power or 
g as companies distributed throug h 
twelve states. Of t his total number 
nineteen are railway or t r a ction com­
pa nies. 

Sees Brighter Outlook 
for Utilities 

Brighter prospects · for the holders 
of elect r ic railway and other public 
service securities a r e seen by the 
National Ci t y Ba nk, N ew York, N. Y. , 
which r eviews the uti lity situation in 
it ,: July bulletin. T he ba nk r egards 
the present a s a most opportune t ime 
to take advanta ge of low prices fo r the 
purchase of these securities. 

I n discussing the utility outlook in 
general a nd the traction outlook in par­
ticular, the bank says, in part , a s 
follows : 

June witnessed a rev ival of inte r est in 
pu b lic utili ty issu es, a nd n ew issues w er e 
prompt ly abso rbed by discrimin a ting in ­
\"es t o r s. H h as b een unfortun a t e tha t the 
inYes t ing public h as n eglect ed public ut ility 
iss ues durin g the pas t yea1·, la rgely as a r e­
s u lt o f the tra gic position in which w e fin d 
som e of ou r m a jo1· tracti on prope rt ies. In 
th e traction fi e ld, h ow ev er, ther e a r e m a n y 
s itua tion s which m er it c onfide n ce. T h e pres­
ent cen s u s is s h ow in g a n e n ormous inc r ea se 
in m ·ba n popula tion , but d uring the p a st d ec­
a de the r e h as been li ttle inc r eas e in tra ction 
m ileage. This h a s r esu lted in a great in ­
c r eas e in the numbe r of p a ssengers ca rrie d 
a nd e a rnings in m a n y cases have b eeri 
a d justed t o a profita ble l> a sis. Corpora tion s 
f urn ishin g p ow er a n d light a re en joying 
u n e qu a led prosperi t y. The insta lla tion of 
e lectric powe r in fact ory operat ions h a s 
r e sulted i n a n enormous d em a nd on the 
1,·owe r com pan ies t o s u pply curr en t . The 
la r g e central station s have d emonstrated 
the ir a b ility to produce a n d d is t r ibut e 
power a t such an e con omical unit cost that 
t h e ir- p osition is p e rman ently a ssured . The 
in creased d en s it y of p opu la tion is r e flected 
in t h e growin g d em a nd f o r light , a n d i t has 
been estim a t ed that t h e r e a r e now 14,000 000 
hom es in the U n ited Stat e s still to' b e 
suppli ed with e lectric lig ht. Bef o r e the 
war pub lic u tilities s ecu rities issu ed by cor­
po r a tions of undou bted s tren g t h bas ed on 
str ong values a n d ear ning powers, could 
be p urch ased at p r ices t o y ield from 5 per 
ce nt t o 5½ per cen t . Today, w ith la r g e ly 
inc r eased v a lues a n d in c r eased d em a nd fo r 
the ou tput, the sam e c lass of securit ies can 
be purcha sed at p rices to y ie ld 7 p e r cent 
to 8 p e r cent. 

T. H., I. & E. Improves 
Gross Earnings of Indiana Road 20 per 

Cent More Than in 1918-Traffic 
Increasing 

For the year ended Dec. 31, 1919, the 
Terre Haute, Indianapolis & Eastern 
Trac tion Company, Indianapolis, Ind., 
shows a gross earning from railway 
operations of $4,480,984. This was an 
incr ease of $749,677, or 20 per cent, over 
1918. Operating expenses for 1919 were 
$3,084,392, an increase of $612,173, or 
25 per cent. Net earings were $1,396,592, 
as compared with $1,259,067 in 1918, an 
increase of $137,525, or about 11 , per 
cent. In 1918 the taxes paid were 
$232,536, these payments increasing to 
$262,476 in 1919. This was an increase 
of nearly 13 per cent. 

The total maintenance charges for the 
year 1919 were $1,059,898, an increase 
of $349,038. Of this amount $946,122 
was expended on the railway property 
as against $622,307 in 1918. The inter­
ur ban lines carried 8,782,328 passengers, 
or an increase of 179,132 or 2.0 per 
cent over 1918. The city lines carried 
16,140,623 passengers as compared with 
12,984,413 passengers in 1918. This 
was an increase of 3,156,210 passengers, 
01 24.3 per cent over 1918. The com­
p~ n y handled a total of 138,019 tons 
oi freight and express. 

T he T erre Haute, Indianapolis & 
Eastern Traction Company has made 
a specialty of transporting live stock. 
Dur ing 1919, 1285 carloads of live stock 
were hauled to Indianapolis from the 
surrounding towns. This is an increase 
of 580 ca rloads, or 82 per cent over 1918. 
During 1919 a slight revision of freight 
rates was authorized by the Public 
Serv ice Commi ssion, which gave the 
company a small net increase. 

T he passenger rate of fare for the 
year was 2~ cents a mile, but the com­
pan y now has a petition pending before 
t he Indiana Public Service Commission 
ask ing that the rate be made 3 cents 
a mile. In the city of Richmond, the 
reduced rate tickets were eliminated, 
and the fare is now 5 cents with trans­
f er . Wages of conductors, motormen, 
section men, etc. , increased approximate­
ly 22 per cent during the year. 

Grand Rapids Deficit Continues 
The report of the Grand Rapids 

(Mich. ) Railway for the month of 
J une shows a deficit of $12,774 for the 
month. The gross income was $140,-
718. Operating expenses were $135,513, 
showing an increase of $9,886 over the 
same m onth a year ago. The total loss 
for the first six months of 1920 is 
$83,544. This is nearly one-third more 
than the loss for the whole of 1919. 
The r eport further shows that more 
pa ssengers are being carried since the 
7-cent fare and the rerouting went into 
effect . A total of 2,140,576 passengers 
were ca r ried during the month, show­
ing an increase of 123,287. The 7-cent 
fare w ent into effect June 24. Com­
pany officials estimate at least a 15 per 
cent increase in passengers because of 
the better service given. 
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Richmond Va Jue Fixed 
Engineers Place Value of $14,382,410 

on Local Lines of Virginia Rail­
way & Power Company 

A value of $14,382,410 has been placed 
on the Richmond, Va., lines of the 
Virginia Railway & Power Company 
by Stone & Webster, who are mak­
ing a valuation of the company's prop­
erties. Announcement of the engineers' 
findings was made by Thomas S. Wheel­
wright, president of the company, on 
July 21. The figure placed on the Rich­
mond property by Stone & Webster rep-

. resents the "reproduction new" cost. 
Historic value of the Richmond prop­

erties of the company, or the actual 
cash invested in the railway business 
under its control from the time the 
business was founded, is given by Mr. 
Wheelwright as $20,249,400. The latter 
figures represent the actual investment 
made in the property, including interest 
and deducting the return. 

The State Corporation Commission 
appointed representatives who have 
been following the work of the apprais­
ers as made in Richmond and the city 
of Norfolk has done the same, but no 
action was taken by the city of Rich­
mond, notwithstanding the company's 
open and continued invitations. The 
work at Norfolk has been completed 
and report has been made to the city. 
The work in Richmond has not been 
completed in all of its details. 

In commenting on the company's need 
for a higher return, Mr. Wheelwright 
said: 

In the statement of ea rnings a nd ex­
penses . . . the inter est char ges a r e es ti­
mated a t 5 per cent on less than $6 ,000 ,000, 
a nd these statements show the railway is 
not earn ing 5 per cent on this sum a lone, 
so that more than $8,000 ,000 of invested 
capita l on any basis on which the matter 
can be figured is n ot getting any r eturn at 
the rate of fares n ow in effect. 

Housing Corporation Disposes . 
of Road 

The Richmond & Seven Pines Rail­
way, the only road owned by the United 
States Housing Corporation, has been 
tentatively sold by the United States 
Housing Corporation to Oliver J. Sands, 
a banker of Richmond, Va. 

The price agreed upon when Mr. 
Sands came to Washington for a con­
ference with housing corporation of­
ficials and war-department officers was 
$90,000 for the electric line and $90,000 
for the houses. The agreement is that 
both are to be sold together or the deal 
is off. Mr. Sands originally offered $55,-
000 for the railroad and $45,000 for the 
houses. When tnis offer was turned 
down he increased his bid from time 
to time until $90,000 for each was 
agreed upon. 

The conference was held at offices of 
the United States Housing Corporation. 
~aptain Moran represented the War 
Department, which has · an interest in 
the houses. The Housing Corporation, 
which owns the railroad outright, 
agreed to the prices for both the rail­
road and houses. Captain Moran ac­
cepted the price on behalf of the War 

Department, but it was understood he 
would have to obtain approval of his 
superiors before the deal could be 
definitely closed. 

The p lan of the Government to dis­
pose of the property was noted in the 
ELECTRIC RAILWAY JOURNAL for May 
29, page 1115. 

June 30, 1920, and for the same period 
$40.13 a share was earned on the com­
mon stock outstanding. For the first 
half of the current year earnings ap­
plicable to the common stock amounted 
to $45.66 per share. 

Equipment Trust Certificates Offered. 
- The Chicago (Ill.) Trust Company, 
as trustee, is offering for subscription 

-;;;;::::::::::::~=;.._::::;;._.;:;;;;;::::::::::::::::::::::::::::,71 an issue of 7 per cent equipment trust 

Financial 
News Notes 

Time for Deposits Extended.-A 
very large amount of the first mort­
gage 5 per cent sinking fund thirty­
year gold bonds of the Albany (N. Y.) 
Southern Railroad has been deposited 
pursuant to the terms of the deposit 
agreement dated March 1, 1920. In 
order to g ive the non-depositing bond­
holders an opportunity to participate in 
the benefits of the exchange plan, the 
time within which bonds may be de­
posited has been extended to and in­
cluding Aug. 2. 

Will Run Huntington Lines.-The 
stockholders of the Huntington (N. Y.) 
Traction Company, Inc., voted at their 
organization meeting on July 20 to in­
corporate under the laws of the State 
of New York with the par value of the 
stock at $80,000 and to purchase the 
property of the defunct Huntington 
Railroad. The following directors were 
elected: Henry A. Murphy, Jack Hirsch­
feld, Edward McNally, W. A. Dempsey, 
E. B. Hawkins, E. T. Dempsey, R. H. 
Hunt, Frank Willette and Phillip S. Mc­
N ally. Edward T. Dempsey was elected 

· president, W . A. Dempsey vice-presi­
dent and Henry A. Murphy secretary 
and treasurer. 

Will Abandon White Plains Line.­
Supreme Court Justice Joseph Mor­
schauser has granted to Leverett S. 
Miller, r eceiver of the Westchester 
Street Railway, White Plains, N. Y., 
permission to join in a declaration of 
abandonment of a portion of the Mam­
aroneck line from the band stand in 
that village to the town line, and he 
has also ordered that the Shore Line 
Electric Railway show cause before 
him at Poughkeepsie on Sept. 11 why 
the corporation should not be dissolved. 
These decisions are in connection with 
the suit of the Farmers' Loan & Trust 
Company against the Westchester Street 
Railway to foreclose a mortgage. 

Cities Service Shows Gain.- The re­
port of earnings for the month of June 
for the Cities Service Company shows 
gross to have been $2,137,241, an in­
c1ease of $536,224 over June a year ago. 
Net income, after interest and other 
charges, amounted to $1,922,442 , a gain 
of $542,937, leaving a balance of $1,-
533,962 available for reserves, common 
stock dividends and surplus. Preferred 
stock dividend requirements were 
earned 4.33 times for the year ending 

certificates covering the purchase by 
the Trenton & Mercer County Traction 
Corporation, Trenton, N. J., of forty 
one-man safety cars from the J. G. 
Brill Company. The issue, which has 
already been authorized, will close at 
$155,000. The certificates of this issue 
represent 65 per cent of the purchase 
price of the cars, the balance having 
been paid in cash and junior securities. 
Coupon certificates are offered in de­
nominations of $1,000 and $500, regis­
trable as to principal and at prices 
ranging from 98.76 and interest to 96.07 
and interest. 

Charleston Lines Losing.- A state­
n,ent of the earnings and expenses of 
the Charleston (W. Va.) Interurban 
Railway has been filed with the state 
Public Service Commission at the re­
quest of City Solicitor Donald 0. Blagg, 
who is representing the city in protest­
ing against a rate increase applied for 
by the company. For the last four 
months the income on the city lines 
has been $108,521 and, deducting oper­
a ting expenses, interest on money bor­
rowed, depreciation and costs of new 
equipment , the company contends that 
it is $4,703 behind. Last year during 
the sam e period it lost $22,246 on the 
G-cent fare t hen in effect. I ts total 
revenue on all lines, city and suburban, 
during the first six months of 1920 
was $431,312. 

Sale Attacked ; Receiver Asked.- R. 
A. Forsyth of Birmingham, Ala., a 
stockholder in the railway and lighting 
properties at Gadsden, Ala., taken over 
several months ago by the Alabama 
Power Company, has filed a bill in 
chancery in which he asks for a receiver 
for the local railway lines, the lighting 
plant and the ice plant. Mr. Forsyth 
charges that the sale of the property 
of the Alabama City, Gadsden & At­
talla Railway and the Gadsden Railway, 
to the Alabama Power Company, was 
not a genuine one a nd that the price 
named in the deed was less than one­
fifth of the actual value of the prop­
erty. His petition is also in the form 
of a bill of discovery which seeks to 
declare all terms of the contract for 
t he sale of properties illegal and to 
make them null and void. The petition 
names as defendants to the action the 
Gadsden Railway, the Alabama City, 
Gadsden and Attalla Railway, the Gads­
den Ice & Coal Company, the Gadsden 
Railway, Light & Power Company, and 
t he Alabama Power Company. It asks 
that the Alabama Power Company and 
the Gadsden Railway, Light & Power 
Company be restrained from claiming 
a ny share or interest in the property, 
r ights, etc., of the concerns transferred 
t0 the Alabama Power Company. 
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Traffic and T ransportatiori 

Higher Fare Promised 
Com mission, After Hearing Connecticut 

Company's Plea, Announces It ,vm 
Grant Immediate Relief 

At the close of an all-day hearing at 
Hartford, Conn., on J uly 29, the State 
Public Service Commission announced 
that it would issue an order on t he 
following day granting relief t o t he 
Connecticut Company, New Haven, in 
the shape of a higher fare. The ra t e to 
be fixed by the commission would, it 
was ·reported, be 7 cents straight. The 
commission stated that its or der would 
be t emporary in character. Chairman 
Richard T. H iggins said that this tem­
porary means of r elief would be made 
permanent only if it proved to be a fair 
policy on a f ull trial. The whole matter 
would be adjourned to a not distant date 
he said, when it would come up for final 
action. 

DRASTIC ACTION NEEDED 

Judge Walter. C. Noyes, chairman of 
the Federal trustees of the railway, 
rnade the s tatement to the commission 
that in view of the fact that the com­
pany had lost $87,000 during the period 
from June 1 to July 15, the measure of 
relief would have to be large and it 
would have to come quickly. The $87 ,-
000, he said, was only a small part of 
the actual loss of the company, as it 
did not include rentals, interest, taxes or 
other items. He predicted that without 
relief the road would have to shut 
down within six or eight weeks. 

Judge Noyes sketched the recent hi~­
tcry of the company and said that he 
did not believe that a "wholesale" rate 
was in accord with sound railway 
economics. Such a rate was applied by 
the commission in the recent zone fare 
matter when commutation tickets were 
ordered for certain suburban com­
munities. Both Judge Noyes and Presi­
dent Lucius S. Storrs of the company 
stated to the commission that the sale 
of these tickets had been negligible. 
"Commutation passengers on a street 
railway mean a loss to the road," Judge 
Noyes said. "They come at the peak 
hour when the road doesn't want them. 
There can be no justification for the 
wholesale distribution of commutation 
privileges." 

ZONE PLAN A FAIL URE 

Thomas J. McGreevy, an auditor of 
the company, presented a mass of 
fig-ures to show that the distance tariff 
scheme which the commission ordered 
in effect on May 9 had riot been success­
ful. A previous distance tariff system 
inaugur ated by the company on Nov. 2 
of last year raised the operating reve­
nues greatly, but both schemes had 
failed to provide sufficient money to 
pay taxes and rentals, let alone divi­
dends, he said. The Bridgeport division 

had an excess of operating expenses 
over operating revenue of $50,000 dur­
ing the month of J une,. Mr. McGreevy 
stated, the rest of the system fallin g 
behind $65,000 during that period. 

Under the proposed plan of the com­
pany, Mr. Storrs stated, a person could 
travel to any point wit hin three mil es 
of a city's traffic center for 7 cent s. On 
the second 7 cents a person could trave l 
from 2.2 to 2.8 miles, the company not 
yet having decided as t o the length of 
the second zone. All suburban zones, he 
said, would be laid out on the basis 
of 3 cents a mile. Expressing doubt 
of the company's abilit y to oper a te a 
7-cent fare he said: 

If the 7-cent fare does not b r ing in more 
money, we shall have to get 8 cen ts, or 
curta il service, which we s ha ll h;we to do 
immediately under the present far e sys­
t em. W e know' that if we cut ou t certain 
unprofitable country a nd city lines tha1. w e 
can make the prop€rty pay, bu t we don't 
care to do that and we don't think the 
commission or t he r~eople want us to give 
up any of the lines. 

E. A. Clark, of Hamden , one of the 
lawyers appearing in opposition to th e 
company's petition, asked Receiver 
Harrison B. Freeman of t he Hartford & 
Springfield Street Railway, who was 
attending the hearing, if it was not a 
fact that his company had lost patron­
age by raising fares. Mr. Freeman re­
plied that under a 10-cent fare system 
now in operation on the lines of his 
road, the revenues had increased con­
siderably over what they were when 6 
cents was the basic fare. 

JITNEY SERVICE COMPLEMENTARY 

There are 8,250 jitney "seats" in the 
state, Mr. Storrs stated, dismissing the 
jitney idea with the statement t hat jit­
neys should act as a service com ple­
mentary to that given by the electric 
railway, He stated that whether t he 
proposed increase in fare would cause 
the jitneys to increase in number, the 
company did not know. But he was 
certain that the situation of the com­
pany had become so bad that it would 
make little difference what the jitneys 
charged. 

The hearing has firmly established 
the pr ecedent set by the 'commission at 
the close of the last zone fare hearing 
of having rates of fare fixed at the out­
set by the commission . The Connecticut 
Company installed rates of fare on 
previous occasions without asking per­
mission of the commission, and the 
commission acted only when it received 
a protest from the individuals or com­
munities. Since the commission im­
posed a fare method of its own devising 
on the company last May, however, the 
Connecticut Company officials felt that 
they should present their petition to 
the commission before changing the 
rat e basis. Thus the commission is 
n ow more powerful than at any previ­
ous t ime in its history. 

Public's Co-operation Asked 
Bethel Selectmen Appeal to Citizens to 

Aid Local Railway, Threatened 
with Shutdown 

Candidness in laying its financial con­
dition before its patrons has secured 
for the Danbury & Bethel Street Rail­
way, Danbury, Conn., the official in­
dorsement of the town of Bethel. The 
Bethel Board of Selectmen has issued 
a n appeal to the public to co-operate 
with J . Moss Ives, receiver of the com­
pany, in his effort to keep the road in 
ope,ation. 'J. i-1e board points out that 
the welfare of the community would 
be jeopardized by the discontinuance of 
electric railway service. 

" OPEN DOOR" POLICY 

Mr. Ives some time ago adopted the 
policy of keeping the public advised of 
t he company's condition through adver­
tisements in the Danbury newspapers. 
H e stated frankly that, unless the road 
wer e a ble to increase its revenue, serv­
ice would be suspended. Recently he 
announced an increase in cash fare to 
10 cents, stating that even with the 
higher r ate the road might be unable 
t o continue operation much longer if 
j itney competition remained unchecked. 

The a ppeal of the Board of Select­
men follows: 
To the P eop le of B eth el: 

Poss ibly every on e in B ethel r ea d the 
s tatem ent mad e in the Evening Neivs , Sa t­
urday n igh t, by the r eceivers of the Da n­
bm·y & B ethel St reet R a ilway. If s o, they 
und erstand what Bethel is threaten ed with 
- the loss of its t rolley service unless there 
is b etter patron age of the roa d within the 
coming month . Perh aps a ll do not r ealize 
wh a t this would mean t o Bethel as a town. 
During the past f ew m onths B ethel h a s 
had a r eal es t a t e boom g r eat er tha n ever 
befo1·e in the history of the town. While 
som e of the sales h ave been to local p eople, 
many n ew fa mili es have come h er e to 
locat e permanently. Will outs iders con­
tinue to com e h ere if they learn tha t the 
i:own is such a back number tha t ·it h as 
lost its trolley service? 

TROLLEYS C ALLE D ESSENTIAL 

New indus t r ies have com e into the town, 
and these fac tor ies are g iving employ m ent 
to large numb ers of per sons who are earn­
ing higher wages tha n ever before in their 
lives. Everyon e is busy, there are no un- · 
occup ied h ouses , stores or f actories ; in fact; 
Bethel is booming as never before. Do 
we wan t t his to continue or do w e want 
to step over on the downward path a gain, 
for the loss of the trolley will mean a de­
preciation in the value of property 

The j itneys a r e r un independent of any 
1·estrcitions; on their own time and when 
and h ow they please. It has been said 
that were the trolley service a bandoned in 
Bethel, the people of this town would pay 
m ore tha n 10 cents to go to Danbury and 
u ndoubt edly this is true. Another advan­
t age of t h e trolley over the jitney is in 
spac:ous car s with plenty of ventilation 
a nd vehicles fr ee from toba cco smoke, for 
w hile som e of the jitneys h a v e signs inside 
t h e buses calling on smoker s to respect the 
ladies, it frequently happens that the driv­
ers them selves a r e puffing on cigarettes 
or c igars , w hile if a smoker boa rds their 
bus nothing is said to him if he does not 
see fi t t o d iscard the weed. 

SERVICE I M PROVEMENT SEEN 

There is n o a ttempt on the pa rt of the 
trolley compa n y to d eny that there has 
been ground for compla int .of the s ervice 
on the par t of the people, but the trolley 
service h as b een entirely r eorganized and 
better service is promised ; the d elays at 
the railroad crossing here are to be d one 
away w ith, as the men operating the cars 
are n ot t o leave their cars; the tedious 
waits on switches will also be overcome by 
the use of the four one-man cars which will 
b e operat ed on a t en-minute headway all 
day b et ween Wooster Square, D ll;nbur;v, 
a n d the Gr eenwood Avenue crossmg m 
Bethel. . 
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Bridgeport Rides in Motor Buses 
Connecticut· Company Stops All Local Service- Buses Flock from 

Nearby Cities-Good Weather Assists J itney Men 
Bridgeport, Conn. , has been without trolley service since 12 :01 a.m . on July 26 

because of the failure of a city ordinance rest ricting jitneys to st and the t est of 
the Sta t e courts. The Connecticut Company had agr eed to continue service 
pending the hearing on the jitney men 's inj unction , but a fter the injunction was 
sustained gave notice it would cease ser vice Sunday night, which it did. Jitney 
and bus drivers from every cit y in t he State flocked to Bridgeport during Sunda y 
evening and night and for the first three days helped their Bridgeport brethren 
handle the crowds, rush a nd lean hour, a nd on fa ir ly wel! regulated schedules. 
However, t he huma n weakness element of such service is getting in its work . 
There wer e approximat ely 500 buses in service on Monday and Tuesday. On 
Wednesday some of the visiting jitneys had started home, and by Thursday it 
was stated that the number of buses was dwindling toward 300. 

T HERE is no doubt that the firs t 
two da ys of the week found 
Bridgeporters getting a good 

t ransporta tion ser vice. The j itney m en 
had voluntarily obligat ed t hemselves in 
their own associa tion t o m a intain 
schedules and charge no m ore than 5 
cents, and they lived up to their agr ee­
ment. The rush-hour traffic was han ­
dled, but the state law that r equires 
that a jitney shall carry only t wo more 
passengers than its designa t ed seating 
capacity was smashed to smithereens 
in the supreme desire of the jitneys to 
make good . Notice from the st a t e 
motor vehicle authorities that this pr o­
vision must be enforced r ig idly cau sed 
some dismay. 

JITNEY R ULES ENFORCED 

It was this dual problem of h aving to 
start on schedule whether the bus was 
filled or not, and to limit rush-hour 
loads to the legal r equirem ent, tha t 
caused the jitney m en of New H aven , 
Waterbury and Hartford to start back 
home W ednesday night. News of the 
situation from the jitney men's st and­
point, coupled with the expense a nd 
difficulty of registration in Connecticut, 
was apparently the reason why the 
Massachusetts and New Jersey buses 
did not a ppear in the _numbers antici ­
pated. 

The second day of the fair fi eld fol' 
the motor bus saw m any of the jitney 
men late. Buses being individua lly 
owned, each operator is his own ulti­
mate boss, and those who had w orked 
from twelve to sixteen hours on Mon da y 
wer e too tired to show up early on 
Tuesday morning . Attempts were made 
to wor k out a plan of havin g the 
jitney operators work in two shifts, 
but no definite arrangement had been 
announced on Thursday. 

By Wednesday evening jitney m en 
found that handling the rush-h our load 
was a st rain under which they were 
breaki ng down and a n appeal came t o 
the business m en of Bridgeport fo r the 
co-operation in the form of st aggering 
the closing hours. J ohn G. Schwartz, 
pr esident of the Bridgeport Bus Asso­
ciation, sa id, "We do not propose t o 
t ell t he business m en or the manufac­
turer s how to r un their b·usiness, but 
it is a fac t that we have rece ived not 
one iot a of co-oper a tion from either of 
them in a ttempting to ha ndle the 
transpor t a tion of the city thrust su d-

denly upon us." H e then suggest ed 
cer t a in st agger ed hours. 

B USES G IVE GOOD SERVICE 

St r eet traffic under the jitney-bus-no­
street~car t ransportation system has 
been satisf ~ctory. The bu ses have been 
requested t o hug t he curb, a llowing 
m ore r ap idly moving privat e motor 
vehicles to u se the m iddle of the street . 
Congestion a nd crowd:ng have been less 
in many cases than with the electric 
cars. One t raffi c officer who commented 
on t his said tha t every t ime a street 
car stopped forty or fifty motor ve­
hicles would pile up behind it while it 
was unloading and loading, and then 
he would ha ve a heavy t raffic g roup to 
pass over h is corner. W ith the buses 
he cla imed great er flexibility and fre e­
dom , a nd that his t raffic units came in 
sma ller groups. . 

Ver y f ew complaints have been re­
ceived from t he public with r ef erence 
t o the buses, except that ther e have n ot 
been enoug h of them for r ush-h our 
transporta tion . There has been over­
crowding, a nd a few jitney operators 
have disobeyed the fare limit and 
charged 10 cents . 

There is no intimation a s to when or 
whether the Connecticut Company will 
r esume ser vice in Bridgeport. It was 
a t first anticipated that the city would 
pass an ordinance in line with the 
su ggestion con ta ined in th e decision of 
Judge Banks upholding the jitney m en 's 
injunction, but indica tions Thursday 
wer e that the company might not 
r eceive any fur ther leg isla tive help 
from the city. Unexplained orders in 
the carhouse of t he Connecticut Com­
pany called the trainmen t o duty on 
Sa turday, July 31, t o be a ssig ned runs 
effective Aug. 2. The compan y has 
made no statement on this, bu t som e 
of the t r olley men say it m er ely mean s 
an ext ension of som e shore service out 
of New Haven which runs into the 
Bridgeport division. 

ALL EYES ON BRIDGEPORT 

The situation in Bridgepor t is being 
watched closely by a ll of the other 
cit :es in the State, numbers of whom 
have held " town 'meetings," from which 
t he various councils are trying to g et 
opinions and data from which to base 
any possible jitney r estricting leg isla ­
t ion . On the whole the a t t itude of 
these m eetings, as well as newspaper 
ed ·tor ia l comment over the Sta te, ha s 

been that the electric rail service can 
not be dispensed with , and that it is 
only fair t hat the motor buses be placed 
under restrictions similar to those 
placed on· the electric rail system s,· or 
that t hey be restricted to service which 
is supplementary, or at least which is 
not actua lly compet itive. In the com­
ment of the sam e papers and of peo­
p le wh o support the above a r g uments 
there was a well defined attitude that 
the Connecticut Company h as t aken an 
unwarrantedly drastic st ep in Bridge­
port, and a step not in consonance with 
the att itude of Bridgeport expressed 
by its attempt to pass a restricting law. 
T he criticism is that t he Connecticut 
Company discontinued service before 
Bridgepor t could possibly have enacted 
a legal ordinance withou t the Mayor's 
having ca lled a second emergency meet­
ing of the Council. 

In An sonia, W a t erbury, Hartford and 
New H aven ther e was during the week 
a noticeable decr ease in t he number of 
jitneys oper a ting, and this was at­
tributed in one of t he " town meetings" 
by one of the jitney m en's representa­
t ives t o the fact that t he jit neys had 
gone to Bridgeport. This pr oved some­
what of a backfire in his argument as 
to the dependence the public should 
place upon the jitney service. 

The experience of Bridgepor t so far 
this week and the discussion in the 
other cities in Connecticut have failed 
to produce anything very conclusive as 
to the final outcome of the trolley­
motor bus controversy in Connecticut , 
with t he exception of a more or less 
well form ed public sentiment a s out­
lined above. 

Seattle Increase Effective 
Failure t o file a referendum petition 

befo re noon on J uly 17 calling upon t he 
City Council of Seattle, Wash., to sub­
mit t o popular vote the proposition of 
increasing the fare on t he lines of the 
Municipal Street Railway has caused 
the 10-cent cash fare to go into effect. 
Owing to the delays in manufacture 
of t he 61-cent token s, t he advanced 
:(ares did not become effective until 
July 24. During the thirty days t hat 
had elapsed since the bil! was approved 
by Mayor Caldwell, pet it ions had been 
c· rcula tecl asking for a r eferendum 
vote on the subj ect. Filing of such a 
petit ion would a utomatically have pre­
vent ed the ordinance becoming a law 
until it was vot ed upon by the people. 

The new fare tokens , providing for 
fo u r r ides for a quarter, ha ve been 
placed on sa le on a ll cars of the 
municipal l ines, at t he railway offi ce, 
an d on busy cor ners in various part s 
of the c·ty. Nearly 500,000 t okens 
wer e sold t he first clay of their use. 
T he tokens are to be sold on the cars 
permanently, according t o t he present 
pla n. The new fare schedule provides 
for a cash fare for one of 10 cents; 
ca sh fare for t wo. 15 cents; fou r 
t okens fo r 25 cents; eight tokens for 
50 cents; 16 tokens for $1. Transfers 
a r e issued on fares paid with cash or 
with t okens. 
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Birneys in Baltimore 
One-Man Cars Making Good on 3.4-Mile 

Belt Line Around Business Dis­
trict-Many Transfer Points 

Standard Birney cars w er e placed in 
operat ion on the F remont Avenue r oute 
of the United Railways & E lectric Com­
pany, 0 Baltimore, Md., on July 1. The 
line is completely equipped with the 
new cars and t hey have proved very 
successfu l. The Fremont Avenue r oute 
skir ts t he congested center of the city, 
acting as a belt line around two sides 
of t he business district . The r oute in­
tersects and transfer s to and from 
twenty-four of t he important lines of 
the system on a r un of 3.4 miles and 
has twenty-four compulsory stops, in­
cluding twenty-two track intersections. 

HEAVY TRANSFER I NTERCHANGE 

The non-rush hour r unning time is 
twenty-four minutes each way, with 
twenty-six minutes for t he rush hours, 
morning a nd night. There is rather 
heavy transfer interchange at many of 
the intersections, and hence it was felt 
t hat t his route would give an "acid 
test" to t he use of this type of rolling 
s tock in Baltimore. The cars were pur­
chased from the J. G. Brill Company 
and deliveries began during May. 

Preparatory to operating cars, in or­
der to provide as far as possible against 
delays a nd operating trouble, t he track 
and overhead were gone over and put 
in g ood condition and two additional 
electric switches were installed to fa­
cilitate operations. There is a loop at 
one end of the line, but at the other 
end, where heavy loading is encoun­
tered during evening rush hours, it has 
been necessary to station a terminal 
man to help handle the cars and assist 
the operator. At certain points the 
s tops were changed from -"near side" 
to "far side" to minimize interference 
with other lines. 

The newspapers were kept informed 
of the plans of the company a nd were 
afforded an opportunity to inspect the 
new cars and operating methods before 
the cars were actually put on for pub­
lic use. When the time came, however, 
to put the cars on the street no special 
publicity was employed, outside of a 
news item in the paper. The entire 
service was changed over at one time. 

THOROUGH PREPARATIONS MADE 

The company in 1919 began to study 
the possibilities of operating safety cars 
of the Birney one-man type. Careful 
investigation was made of installations 
a lready in operation. The officials of 
the company went over the matter on 
the ground in a number of different 
cities. They also had the benefit of the 
advice of the representatives of manu­
facturers who have been making a ser v­
ice and transportation study of this 
new car. An investigation was made 
of t he different lines in the sys tem, and 
it was finally decided to purchase 
thirty-t hree cars for the Fremont 
A venue route. 

Careful consideration was given t o 
the standard safety car then being 

built for g eneral use around the, coun­
t ry. Th er e wer e a number of things 
which t he engineers of the company at 
Baltimore considered desirable to in­
corporat e in the n ew cars, , but it was 
found, du e to quantity production m~th­
ods of manufacture, t hat if the stand­
ard des ign was changed it would in­
crease materially t he expense of the 
car s a nd w ould slow down their de­
livery. Hence t he standard Birney car 
was purchased without alterations in 
equipment or des ig n. 

I NSTRUCTION FOR OPERATORS 

As soon as ca rs began to arrive from 
t he builder they were operated on an 
unused stret ch of t rack on off hours by 
t he crews of t he Fremont Avenue line. 
This line had previously had hand-brake 
sing le-truck cars on it; and the men had 
to be instructed in the use of the a ir 
brak e, in addition t o the other new de­
vices on the new cars. Great care was 
taken to g ive these men sufficient time 
to qualify. Due to th e frequent inter­
change of passengers it was particular­
ly necessary to drill the motorman in 
handling transfers a nd fares. The pains 
and time given to t his f eature of th e 
work were amply rewarded, because 
every man but one out of approximat ely 
fifty-one was able to qual ify. 

With the old equipment nine cars on 
the base schedule and twenty-one in 
rush hours provided t he service, the car 
seating thirty, with a maximum allowed 
capacity of fifty-seven. In place of 
these a new schedule pr oviding f our­
teen safety cars on the base and 
twenty-nine in the rush hours was 
started. The new service was a ug­
mented approximately 45 per cent over 
the old, as measured in car-miles per 
day. This service is better than any 
previously furnished on this r oute and 
has been of help to t he company in 
gaining the co-operation and approval 
of the riders. Due to the shor t time 
the new equipment has been in service, 
it is not yet feasible to draw any con­
clusions as to operating or financial re­
sults. 

Ten Cents in Tacoma 
The State Public Service Commission 

in a decision handed down on J uly 27 
ordered a 10-cent cash fare placed in 
effect on July 28 on the Tacoma, Wash., 
lines of the Tacoma Railway & P ower 
Company and the Pacific Traction Com­
pany. The companies were ordered t o 
sell tickets at the rate of twenty-five 
for $2. The new rates will remain in 
effect for a period of six months. 

Provision was made in the commis­
sion's order that, should the city relieve 
the companies of the 2 per cent gross 
earnings tax, free transportation of 
policemen and other city employees , 
and from the terms of the franchises 
requiring the street paving, t ickets are 
to be sold at t he rate of fifteen for $1. 
The order, from all indications , pre­
sages a war between local jitney bus 
assoc iations and the r ailways. Several 
members of the City Council are ad­
mit t edly in favor of jitney operation 
un der conditions of r egulation. 

City's Case Closed 
Chicago Makes Final Appeal to Com­

mission for 5-Cent Fare-Mayor 
Wants Safety Cars 

Chester E. Cleveland, Mayor Thomp­
son 's special traction counselot, com­
pleted argument before the Illinois 
P ublic Utilities Commission last week 
in the effort of the city of Chicago to 
f orce a return to a 5-cent fare on the 
Chicago Surface Lines. The substance 
of the argument was that if that part 
of the contract between the city and 
the Surface Lines which specifies good 
service at a 5-cent fare is invalid, then 
t he entire contract should be invalid. Or, 
if those portions of the contract which 
permit the company to operate on the · 
st reets and the city to share in the net 
proceeds to the extent of 55 per cent 
ar e valid, then that portion which speci­
fi e.s the 5-cent fare should be valid. 

MAYOR "WATCHES STEP" 

In view of this position, Mayor 
Thom:[)son has vetoed ordinance:;; per­
mitting the extension of lines as pro­
vided under the 1907 contracts and has 
r efused to accept the 55 per cent of 
t he net proceeds which has been ten­
dered to him by the Surface Lines, on 
advice of counsel that to do these things 
would put the city in the position of 
acquiescing in the validity of the con­
tract , while it has taken the position 
that the contract was forfeited when 
t he rate of fare was increased above 5 
cents. 

The city administration has sent 
out several r epresentatives to vari­
ous points in the country to 
m::ike a hurr ied study of safety cars, 
presumably for the purpose of deter­
mining whether the Chicago companies 
should take advantage of the economies 
offer ed by this type of equipment and 
ther eby make possible operation at a 
lower fare. The investigation by the 
cit y is being conducted thi:.ough Mayc,r 
Thompson's traction commission, of 
which Corporation Counsel S. A. Ettel­
son is chairman. 

R. F . Kelker, Jr., transportation 
Sl? pervisor for the city, was sent to 
Kansas City, Mo., to make a similar 
survey , and T. E. Flanigan, his assist­
ant, was sent to Gary, Terre Haute 
and Fort Wayne, Ind. 

SAFETY CARS FA VO RED 

While in Terre Haute Mr. Flanigan 
asked the opinion of Mayor Hunter 
or. this type of equipment, and his 
Honor responded with the following 
s t~t ement. 

As Mayo r of T erre Haute, and r esid-ent 
of Terr e Haute for forty-eight y ears, I 
take great p leasure in r-ecommending to 
any c ity in need of street car s ervice the 
o ne-man cars. They h av-e proven to be 
ver y satisfactory in Terre Haute, and 
the public would n ot car e to change back 
to the o ld style. They are quick to stop 
a n d quick to s tart and no danger of a._ny­
on-e g etting hurt by ge tting on and off 
t h e car. as the door does not open until 
t h e car stops, a nd the· car does not start 
unti l the door s close . ·rhey don't seem 
to have a ny troubl-e in making change 
quick or issuing transfers. We have 
a bout fifty of them in operation in T erre 
H a ute, and they are giving good satisfac­
t ion a n d good se rvice and w-e have no 
comp la ints from the public. 
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Transportation 
News Notes 

Town Council Authorizes Regulation 
of Buses.-The Town Council of West­
erly, R. I., has authorized Chief of Po­
lice Thomas E. Brown to regulate the 
operation of buses in competition with 
the Shore Line Electric Railway from 
Westerly to Watch Hill and Pleasant 
View. 

Fare Raise Unopposed.-An applica­
tion of the Wallkill Transit Company, 
Middletown, N. Y., for permission to 
increase its fare from 5 cents to 7 
cents was unopposed at a recent hear­
ing before the Public Service Commis­
sion for the Seco~d District. The com­
pany operates in Middletown and its 
suburbs. 

Ten Cents Straight on Narrow 
Gage.-The Boston, Revere Beach & 
Lynn Railroad, Lynn, Mass., has re­
ceived permission from the State De­
partment of Public Utilities to charge 
a straight 10-cent fare on its narrow 
gage line in Winthrop. The .sale of 
commutation tickets has been ordered 
discontinued. 

Jitneurs Ordered from Streets.­
Thirty-one jitney drivers of Bayonne, 
N. J., were ordered by the municipal 
authorities to cease operation on July 
16. The jitney men had failed to com­
ply with the provisions of a new State 
law requiring the filing of $5,000 bonds 
by all operators. Sixty-four jitney 
licenses are held in Bayonne. 

Seven Cents in Halifax.-Halifax, 
N. S., is now paying a 7-cent fare. The 
Nova Scotia Legislature recently au­
thorized the Nova Scotia Tramways & 
Power Company, Ltd., to raise its cash 
rate from 5 cents to 7 cents, and to sell 
tickets in books at the rate of seventeen 
for $1. Twenty workmen's tickets are 
sold for $1. 

Six Cents in Danville.-The Board of 
Aldermen of Danville, Va., has passed 
an ordinance empowering the Danville 
Traction & Power Company to raise its 
fares from 5 cents to 6 cents. The City 
Council some time ago undertook an in­
vestigation of the local lines, with the 
view to the possibility of taking over 
the railway system. 

I. C. C. Order Stands.-The Inter­
state Commerce Commission has re­
fused to rescind its former action per­
mitting the Washington, Baltimore & 
Annapolis Electric Railway to increase 
its one-way and round-trip fares be­
tween Washington and points in Mary­
land on that line. The new tariff be­
came effective on July 11. 

Would Charge More in Santa Bar­
bara.-Applica tion has been made to 
the California Railway Commission by 
the Santa Barbara & Suburban Rail­
way, Santa Barhara, for permission to 

charge an 8-cent cash fare on its 
Santa Barbara lines. The company 
proposes to sell tickets at the rate of 
five for 35 cents and school tickets at 
the rate of 2~ cents each, in books of 
forty f9r $1. The company also seeks 
to raise the rate on its bus lines. 

Higher Fare in Gulfport.-The Gulf­
port & Mississippi Coast Traction Com­
pany, Gulfport, Miss., has been author­
ized by the municipal authorities of 
Biloxi, Gulfport and Pass Christian, 
Miss., to raise its fares on its lines in 
these cities from 6 cents to 7 cents in 
each zone. This company has granted 
its employees a wage increase , to a 
scale of 40 to 50 cents an hour. 

Wants Rise on Suburban Line.-Ap­
plication has been made to the State 
Public Service Commission by the 
Wheeling (W. Va.) Traction Company 
for an increase in rates on its line be­
tween Weirton and Moundsville and in­
termediate points. Reasons for the 
proposed increase are the cost of fuel, 
labor, and all necessary materials for 
the maintenance of proper service. 

Upholds Interstate Advance.- The 
Interstate Commerce Commission has 
issued an order permitting the Wheel­
ing (W. Va.) Traction Company to 
raise the fares on its line to Steuben­
ville, Brilliant, Bellaire and Martins 
Ferry, Ohio. The fare from Wheeling 
t" Bellaire becomes 10 cents. The city 
of Martins Ferry has brought court 
action to oust the company from the 
c;ty streets. 

Fare Zones Rearranged.-The collec­
tion of fares based on a 2!-cent zone 
was discontinued on the lines of the 
Connecticut Company, New Haven, 
Conn., formerly operated by the Shore 
Line Electric Railway, Norwich, Conn., 
on July 15. The collection of fares is 
now based on 5-cent zones. At the same 
time the use of the Rooke cash register 
was discontinued. Overhead clock regis­
ters are now being used. ' 

"Jay Wal king" Banned in Knoxville. 
-"Jay walking" is now punishable as 
1 misdemeanor in Knoxville, Tenn. An 
ordinance barring the practice through­
out the city took effect on July 12. 
Under the terms of the new law pedes­
trians in crossing streets are required 
to move in the direction of vehicular 
traffic, and are forbidden to cross 
streets or highways except at the regu­
larly designated crossings and then at 
right angles only. 

Six Cents in Richmond.-An ordi­
nance has been passed by the Common 
Council of Richmond, Va., authorizing 
the Virginia Railway & Power Com­
pany to charge a 6-cent fare on its 
lines in that city. The company is now 
charging a flat 5-cent fare. Its appli­
cation to the city authorities for finan­
cial relief encountered lit.tie opposition. 

Will Fight Scranton Increase.-City 
Solicitor Houck of Scranton, Pa ., has 
been directed by the City Council to take 
i;;teps to protest against the proposed 
increase in fare by the Scranton Rail­
way from 7 cents to 10 cents. The city 
authorities have been urged to carry 
the case to the United States courts. 

New Bus Law Proposed.-A new or­
dinance has been introduced in the 
City Council of Philadelphia, Pa., grant­
ing permission to the Philadelphia 
Transportation Company to operate 
motor buses on Broad Street from Ol­
ney Avenue to the Philadelphia Navy 
Yard. The ordinance specifies no fare 
n:,te. Mayor Moore recently vetoed a 
measure previously passed by the 
Council which would have empowered 
the bus company to operate at a 5-cent 
fare. 

Interurban Raises Rates.- A new 
schedule of fares became effective on 
the line of the Pennsylvania-Ohio Elec­
tric Company, Youngstown, Ohio, be­
tween Youngstown and New Castle, Pa., 
en July 20. The rate between Youngs­
town and New Castle becomes 50 cents 
and between Youngstown and Lowell­
ville 20 cents. An advance of 10 cents 
has been made from all points between 
Lowellville and New Castle to Youngs-
town. · 

Denies Jersey Increase.-The State 
Board of Public Utility Commissioners 
has dismissed the petition of the Atlan­
tic Coast Electric Railway, Asbury 
Park, N. J., for permission to increase 
the present rate of fares from 6 to 8 
cents in each of its zones. The board 
has signified its willingness to approve 
a 7-cent fare in each zone. The com­
pany operates in Asbury Park , Bradley 
Beach, Neptune City and adjacent 
municipalities along the New Jersey 
coast. 

Wants Ticket for Workmen. - S. 
Wiley Wakeman, general manager of 
the Fore River Plant of the Bethlehem 
Shipbuilding Company, in a communi­
cation sent to Forrest I. Neal, chairman 
of the home rule committee of the 
Quincy Chamber of Commerce, urges a 
special workingman's ticket entitling 
the worker to a reduced fare on the 
Eastern Massachusetts Street Railway 
in Quincy. The railway has recently 
increased its fare about 33! per cent on 
strip tickets and 100 per cent on 
straight fares. 

Seeking Eight-Cent Fare in Bellaire. 
-Bellaire, Ohio, car riders after Sept. 
l next may be paying an 8-cent cash 
fare or 65 cents for a ride oil a ticket. 
In a communication to City Council 
C. P. Billings, general manager of the 
Wheeling Traction Company, says that 
a new rate schedule for fares has been 
filed with the Public Utilities Commis­
sion providing for those cash fares and 
ticket rates. The company is willing 
te, accept the franchise passed by City 
Council recently, provided the rental 
clause is dropped and some minor 
changes made. 

Hearing on Portland, Me., Fares.­
The petition for a 9-cent ticket fare 
a nd 10-cent cash fare was the basis for 
a hearing on behalf of the Cumberland 
County Power & Light Company oper­
ating the Portland (Me.) Railroad, be­
fore the Public Utilities Commission. 
It was brought out that the deficit for 
the past year, so far, was $147,000. 
An additional burden, at least $100,000, 
would be occasioned on account of wage 
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increases granted by the board of arbi­
trat ion. Judge Cleaves, chairman of 
the Commission, said that the company 
owed it to the public, as well as to the 
commission, to clear up the situation 
with respect to all rumors and intima­
tions in connection with the financing 
of the company. 

Hearings on California Rise.-Hear­
ings on the application of the Pacific 
Electric Railway, Los Angeles, Cal., 
for a general increase in its rates began 
before the State Railroad Commission 
on July 15. An application of the city 
of Pasadena and other municipalities t o 
have the petition dismissed was refused. 
The company introduced testimony tc 
show that it had been operating at a 
heavy loss, the total loss up to May 31 
last having been $12,189,780. It was 
testified that the loss during 1919 was 
$2,767,726, and that in 1918 the loss was 
$1,778,191. It was further sh own that 
wages for 1919 had been increased 
$2,621,162. 

Ten Cents in Galesburg.-The Gales­
burg Railway, Lighting & Power Com­
p~ny, Galesburg, Ill., has been au­
thorized by the Illinois Public Utilities 
Commission to increase its fares from 
7 cents to 10 cents, and to sell ten 
tickets for 75 cents. The Danville 
(Ill.) Street Railway & Light Company 
has been authorized by the commis­
sion to increase its fares from 5 cents 
to 7 cents. The Tri-City Railway has 
been granted a 10-cent fare in Rock 
Island and Moline, Ill., and in adjacent 
towns to Moline. The commission has 
issued an order continuing in effect the 
6-cent fare now being charged by the 
Kankakee Electric Railway on its lines. 

Eight Cents in Rock Island.-Eight­
cent fares went into effect on July 20 on 
the Rock Island, Moline, East Moline 
and Silvio, Ill., lines of the Tri-City 
Railway. The increase from the former 
7-cent rate was authorized as an emer­
gency measure by the State Public 
Utilities Commission, pending action on 
the company's petition for permission 
to install a permanent fare of 10 cents 
on its Illinois lines. By the terms of 
the commission's order the fare for 
children less than twelve years of age 
becomes 4 cents. The company r ecent­
ly raised the wages of its employees 
from 60 cents to 70 cents an hour. 

,Yants Higher Rates Continued.­
Argument was started on July 22 be­
fore the Interstate Commerce Commis­
sion on the application of the Hudson 
& Manhattan Railroad, New York, N. 
Y., to make permanent the temporary 
fare schedule of 10 cents uptown and 6 
cents downtown, which has been in 
force for several months in the tubes 
between the city of New York and New 
Jersey communities. James C. Car­
malt, counsel for the railroad, declared 
the increase in fares was necessary if 
the company was to continue to pay the 
interest on its bonds, which amount to 
::i bout $79,000,000. As an alternative, 
he said, the company was willing to fix 
a flat rate of 8 cents. 

Eight Cents in East St. Louis.-The 
Illinois Public Utilities Commission on 

July 23 authorized the East St. Louis 
& Suburban Railway, East St. Louis, 
Ill., to increase its fare from 6 cents 
to 8 cents effective July 26, tt> provide 
additional revenue necessary to meet 
the recent wage award. The company 
had petitioned for a 10-cent fare. The 
commission in entering the order stated 
that a 6-cent fare would be confiscatory 
and a 7-cent fare would not meet oper­
a ting expenses and pay a fai.r return 
on the lowest estimated value of the 
company's property. The 8-cent fare is 
the only solution to the present high 
cost of operation. 

Commission's Rate Authority Up­
held.-J ustice Curran . has dismissed 
with costs the case of the city of Win­
nipeg vs. the Winnipeg (Man.) Elec­
tric Railway, challenging the right of 
the company to increase fares fixed by 
contract. This decision was reached on 
the grounds that the court of King's 
bench is without jurisdiction to question 
the validity of an order made by the 
Public Utilities Commissioner. Judge 
Curran rules that the P ublic Utilities 
act is constitutional and wholly within 
the legislative authority of the prov­
ince to enact, but while it constitutes 
the Public Utilities Commission a court 
of record, it does not make it a superior 
court. 

Commends Bluefield Service.- Fol­
lowing receipt of the report of W. B. 
Hall, assistant engineer of the State 
Public Service Commission, on an in­
vestigation of the complaint of the city 
of Bluefield, W. Va., of inadequate 
service furnished by the electric rail­
way lines of the Appalachian Power 
Company, City Attorney John R. Dil­
lud has asked for a public hearing. Mr. 
Hall reported that the car supply is 
adequate for the transportation of pas­
sengers within the corporate limits of 
Bluefield; that conductors and motor­
men on all cars were giving very good 
service considering their experience, 
and that while some of the cars were 
old and needed painting badly and a 
few minor repairs, as a whole the city 
is better equipped and is receiving bet­
ter service than many cities of the 
same size. 

Asks More on Bus Lines.-Following 
the application of the Pacific Electric 
Railway to the California Railroad 
Commission for an increase in its pas­
SEnger and freight rates, auto stage 
l::nes operating out of Los Angeles to 
all points in Southern California, as 
well as operating between Los Angeles 
and San Francisco and way points, have 
applied to the State Railroad Commis­
sion to increase their fares . The Rail-
10ad Commission controls the regula­
tion of these auto stage lines as to 
rates of fare, operating .schedules and 
routes. Exhibits filed by the Motor 
Transit Company, operating the bus 
lines , show that its total operating ex­
penses for January, February and 
March, 1920, were $281,245, while its 
recvenue from all sources was $253,350. 
'I·he number of passengers carried for 
this three-month period totaled 561,721 
a nd the car-miles operated amounted to 
1,401,764. 

Motor Bus Regulation in St. Louis.­
The Board of Aldermen on June 29 
passed a motor bus bill providing that 
companies operating motor buses in St. 
Louis, Mo., must pay an annual license 
of $25 per bus, and must pay into the 
city treasury 3 per cent of their gross 
receipts. The measure fixes the maxi­
mum fare as 10 cents, requires that 
each company give a bond of :po,ooo 
to the city and puts bus schedules under 
the regulation of the Board of Public 
Service. A fine of from $25 to $500 is 
f.xed for the violation of any of the 
terms of the bill. . Outside of the mu­
nicipal buses operated in Forest Park, 
the only buses being operated in St. 
Louis are the eleven of the Missouri 
Bus Company, which run on fixed 
schedules between Sixth and Locust 
Streets and Delmar and Hamilton 
Avenues. 

May Raise Rates Again.-Unless the 
books of the Cincinnati (Ohio) Traction 
Company show a gain in receipts for 
the month of July there will be· an in­
crease in fare of ½ cent, making the 
rate 8 cents flat on Sept. i. Despite 
the fact that the fare was raised to 
7~ cents by ticket or 8 cents cash on 
J une 1, there was a deficit for June 
of $13,601. Under the terms of the 
franch ise, when the receipts are less 
than the operating cost for any two 
calendar months, the fare may be raised 
½ cent, provided fifteen days' notice of 
the fact is given previous to the day on 
which the proposed increase becomes 
effective. This notice will likely be 
given to the patrons of the company 
Aug. 15. The operating revenues of 
the company for June, according to its 
report, were $763,871. Operating ex­
penses for the same periotl were $507,-
401. Rentals, taxes and sinking fund 
a nd interest charges, the report shows, 
made the total expenditure in excess · 
of the receipts. For the six months 
ended June 30 there was a deficit of 
$141,108. 

Commission's Power Upheld.-Re­
strictions on the powers of the cities . 
of Utah, imposed by the public utili­
ties law, to control by franchise utili­
ties operating within their boundaries, 
were defined by the Supreme Court of 
Utah in deciding the case of Murray 
City against the Utah Light & Trac­
tion Company and the Utah Power & 
Light Company. The suit was brought 
by Murray to test the legality of the 
Public Utilities Commission's ruling 
with regard to zone systems, the order 
of the commission being in violation of 
the Murray franchise. It was alleged 
by the city that, in the matter of fares 
and zones, and · also in various other 
particulars, with regard to the repair 
and grading of · tracks and crossings, 
the franchise had been violated by the 
traction company. The court points 
out that in a similar case it held that 
the State, by reason of its right as a 
sovereign, retained the power to modify 
or annul a rate or fixed charge for 
services rendered by a public utilities, 
and that any order made by such a 
commission is a regular and binding 
order. 
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Personal Mention 
II 

Rochester's New Director 
C'. R. 'Barnes, Who Will Manage Local 

Lines; Will Have Wide Powers-
, Takes Office Aug. 1 

· The appointment of Charles R. 
Barnes, electrical expert for the Public 
Service Commission of the Second Dis­
trict to be the first Commissioner of 
Railways of Rochester, N. Y., was 
announced by Mayor Edgerton on July 
20. The selection of Mr. Barnes to 
supervise the operation of the lines, in 
the interest of the city, under the new 
"service-at-cost" plan approved by the 
Mayor and the Common Council for the 
local division of the New York State 
Railways_ was noted in the ELECTRIC 
RAILWAY JOURNAL for July 24. 

As Commissioner of Railways Mr. 

C.R. BARNES 

Barnes will have the duty of enforcing 
the ten-year temporary contract, which 
supplants the old agreement with the 
company. • As the arbiter of disputed 
questions as to the character of the 
service he will fix the rate of fare and 
will determine the character and scope 
of the alterations and improvements to 
be made. No claims for damages 
against the company involving an ex­
penditure of more than $100 will be 
settled without his consent. In short, 
he will · be responsible to the city for 
the character of . the service. 

Mr. Barnes is familiar with the 
operation of the Rochester railway sys­
tem. As expert for the Public Service 
Commission, he has made many studies 
of the problems there and most of the 
betterments made in recent years have 
beeri in accordance with his sugges­
tions. Operation of the lines under Mr. 
Barnes's direction will begin on Aug. 
1. The fare will be 7 cents until Mr. 
Barnes is able to show earnings enough 
to decrease it, or, on the other hand, he 
may· be constrained to raise the fare. 

Mr . Barnes was born near Spencer­
port, N. Y., in 1853. He entered the 
employ of the New York Central Rail­
road when a boy. He was t elegraph 
operator at the Spencerport village sta­
tion for four years and then was 
appoint ed ticket agent a nd freight 
agent for t he Rochester & Stat e Line 
Railroad, now -the Buffalo, Rochester & 
Pittsburgh Railroad. In 1880 he be­
came superintendent of the fi re-alarm 
t elegTaph office for the cit y and held 
that post until 1898, when he resigned 
to · become e1ectrical expert for the 
State Railr oad Commission. Later this 
body was merged into the Public Serv­
ice Commission, but Mr. Barnes re­
t a ined h is post. 

W. A. Dempsey has been elect ed vice­
president of the Huntington (N. Y. ) 
Traction Company. · 

Henry A. Murphy has been elected 
secretary of the Huntington (N. Y.) 
Traction Company. 

C. P. Westlake has been appointed 
·supervisor of equipm ent of the Eighth 
A venue Railr oad and the Ninth A venue 
Railroad, New York, N: Y. 

C. V. Peeling, who resigned some 
time ago as manager of the Cornwall 
Street Railway, Light & Power Com­
pany, Cor nwall, Ont., has become con­
nected with t he Palmetto Power & 
Light Company, Florence, S. C. 

Edward T. Dempsey has been elected 
president of the Huntington (N. Y. ) 
Traction Company, organized to t ake 
·over and operate the lines of t he 
defunct Huntington Railroad. 

Russell G. Carter, Belfast, has been 
appointed superintendent of the Belfast 
.district of the Penobscot Bay Electric 
Company, a subsidiary of Maine Power 
Company, to succeed H. P. Blodgett, 
who has been transferred to the Rock­
land District. 

Bryant White has succeeded Graham 
Claytor as general superintendent of 
the light and power departments of the 
Roanoke Railway & Electric Company, 
Roanoke, Va. Mr . White was former ly 
a power engineer in the employ of the 
Public Service Electric Company, 
Newark, N .. J. 

John F . Stevens, · a trust ee of the 
Boston (Mass.) Eleva ted Railway, has 
been made president of the new1y 
organized H yde Park Transportation 
Department, formed to take over and 
operate on behalf of the city of Boston 
the Hyde Park · lines of the Eastern 
Massachusetts Street Railway. 

Charles D. O'Donnell, who was re­
cently appointed superintendent of the 
Southbridge division of the Worchester 
(Mass.) Consolidated Street Railway, 

-was presented by his fri ends with a 
·gold watch and fob on July 16. 

Will Run City's Lines 
Joseph S. Goodwin Nam.ed General 

Mana ger of Detroit's New 
Municipal Railway 

Joseph S. Goodwin, formerly man­
ager of the Bridgeport (Conn.) lines of 
t he Connecticut Company, has been se­
lected for the position of general man­
ager of the Detroit (Mich.) Municipal 
Railway, the personnel of which is now 
being organized for the construction 
and operation of city-owned !ines under 
t he t erms of the municipal bond issue 
approved by the voters of Detroit at 
an election on April 5. The plans 
sanctioned by the voters call . for the 
const ruction of 101 miles of new t rack 
and for the equipping of this trackage 
with 400 motor cars and 150 trailers, as 
well as for the taking over of 55.5 
miles of line now being operated by 
the Detroit United Railway. The t otal 
trackage provided for the city system 
is 156.5 miles of north and south and 
crosstown lines, with two routes open 
to the heart of the cit y. . 

Since resigning h is posit ion with the 

J. s. GOODWIN 

Connecticut Company early last June, 
Mr. Goodwin has been associated with 
the firm of Charles E. Morse, Inc., of 
Boston, with headqu~rt ers ' in Hartford, 
Conn. Mr. Goodwin was born in 
Beverly, Mass., in 1877. He enter ed 
railway work in 1895 as a mot orman ·on 
the Gloucester, Essex & Beverly ·Street 
Railway, now a part of the E astern 
Massachusett s St reet Railway system; 
H e·was subsequently employed as a m o~ 
torman for a short time by t he Rhode 
Island Company, Providence, R. I. 

In 1901 Mr. Goodwin entered the 
employ of the Hartford & Sprirtgfield 
Street Railway, Warehouse Point, 
Conn., as a motorman . He was later 
appoint ed a dispatcher of the company. 
In 1906 he was advanced to t he posi~ 
tion of chief dispatcher and served in 
that capacity until February, 1914, 
when he was made secr etary and super-­
intendent of the system. He was sub­
sequently made general manager of the 
company. Three years ago he resigned 
to become manager of the Bridgeport 
'lines of the Connecticut Company. · 



Manufactures and the Markets 
DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE MANUFACTURER, 

SALESMAN AND PURCHASING AGENT 

ROLLING STOCK PURCHASES BUSINESS ANNOUNCEMENTS 

Strong Market for Asbestos 
Insulating Material 

Electric Railways Ordering in Larger 
Quantities-Deliveries Fair in Spite 

of Raw Material Shortage 

Asbestos products as used in electric 
insulation are in such shape as to 
induce an optimistic view of the situa­
tion, according to inquiries instituted 
in this field. Demand for this mate­
r ial at present is not only strong but is 
increasing. Most of the call is for 
repair work purposes, with central sta­
tions the strongest buyers, although 
electric railways are now buying better 
than has been the case during the past 
three or four years. 

Deliveries are in pretty fair shape, 
and although transportation difficulties 
for asbestos producers have as yet 
g iven no evidence of easing up, on the 
item of asbestos board, for instance, 
deliveries can be made on large orders 
in about t hirty days. 

Production at present is said to be 
above normal, in spite of the fact that 
some shortage of raw material is ex­
perienced, which again is induced by 
the freight situation rather than be­
cause of an actual scarcity of raw ma­
terial. Even here the situation is not 
characterized as "bad." The cost of 
asbestos fiber is very high, however, 
and bids fair to go still higher. 

Prices on the finished material are 
ru ling strong, with a tendency appar­
ently to increase if any change comes 
about. 

Increasing Foreign Demand 
for Trolley Line Material 

Domestic Buying for Maintenance ,v ork 
Only-Shortage of Castings Length­

ening Deliveries as Prices Stiffen 

Domestic activity in the field of over­
head trolley line material is not espe­
cially marked, although orders for 
maintenance work are in fair volume. 
This demand, however, is more or less 
spasmodic. In some quarters it is said 
that inquiries are increasing, but elec­
tric railways are closely watching their 
actual needs for ears, hangers, cross­
ings, splicers, etc., and little or no new 
construction work of this sort enters 
the market. Foreign demand seems to 
be picking up, however, rather active 
markets being reported in South Amer­
ice, Mexico and Switzerland, Australia 
and New Zealand. 

Delivery quotations show a wide vari­
ance, several producers quoting from 
four to eight weeks. One company is 
in a position to ship in about ten days, 
with delivery up to the railroads; still 

another producer touches the opposite 
extreme in being unable to promise de­
livery under three to four months. 
Reasons g iven for these delays cover a 
wide range; in the case of some manu­
facturers it is raw material with a 
dearth of castings that is impeding pro­
duction, and with others, who report a 
normal output with no labor troubles , 
embargoes are g iven as the cause of 
delay. 

In the majority of cases stocks of 

fini shed goods are rather flat, but here 
and there a condition characterized as 
"good" or "fair" can be found. Gen­
eral price increases ranging from 6 to 
15 per cent came into effect on July 1, 
but the higher price level apparently 
caused no orders to be canceled. Pres­
ent demands are for the most part 
really to sat" sfy the most urgent needs. 
Collections on sales of this material are 
reported at this time in a favorable 
condition. 

Current Fuel Needs of Utilities Secured 
Regional Priorities Act Virtually as an Embargo on Coal Exports 

-Home Competition and Foreign Buying Tend to 
Force Prices Up 

Relief may be expected in the coal 
situation now that the Department of 
Justice, the Interstate Commerce Com­
mission and the Senate special com­
mittee on reconstruction are all de­
voting their attention to it. The three 
parties are attacking the problem from 
independent angles in accordance with 
their r espect:ve power to act, i e., prices, 
transportation and legislation. 

Evidence introduced at recent hear­
ings indicates that the present situa­
tion is critical. A shortage of coal 
stocks a nd of coal cars had to be faced 
by the coal producers and users. The 
mine owners contract for only a per­
centage of their output and sell the rest 
on the open market; the large con­
sumers contract for an excess tonnage 
to secure a storage supply and to make 
sure of sufficient deliveries. When a 
shortage of cars a nd of production oc­
curs, the mine owners reduce both the 
coal supplied on contracts and also the 
spot coal. 

ELEMENTS TENDING TO INCREASE PRICE 

When the contract coal users do not 
receive their full quota of coal they go 
into the open market and try to get the 
spot or free coal under competitive price 
conditions. This competition forces 
prices up and a further element in in­
creasing the prices is introduced by the 
fact that foreign countries are in the 
market for coal at any price, and also 
that some dealers and speculators have 
manipulated markets by reconsigning 
coal cars until conditions were tight. 

John W. Lieb, vice-president of the 
New York Edison Company, in his 
testimony before the Senate committee 
on reconstruction gave a good picture 
of the situation for his specific case. 
The Edison and affiliated companies 
have a coal contract for the year which 
includes all the coal to be used and a 
storage of about 250,000 tons. The 
prices on this contract coal run from 

$4.25 to $4.75 at the mine. Since Aug. 
1, 1919, the "contract" coal received 
was only about 52 per cent of the con­
tracted amount, with the result that the 
companies went into the market and 
purchased "free" coal at an average · 
price of $10 per ton. The companies 
were thus compelled to purchasi:: about 
30 per cent of their coal in the open 
market or quit business. As these com­
panies use about 4,000,000 tons per 
year this means, on a 30 per cent basis, 
that they are paying about $7,000,000 
a year more for coal than they would 
need to pay if conditions were such as 
to permit contract deliveries. 

LABOR MAKING NEW CLAIMS 

Another element in the situation is 
now appearing and that is labor. The 
previous wage adjustments were made 
on a normal coal price basis, and now 
that the men see the high prices ob­
tained for "free" coal they are claiming 
a share in the extraordinary profits. 
The operators, however, say the wage 
scale was fixed by the government for 
a year and they cannot change it. The 
result has been a strike of laborers in 
Illinois, Indiana and Ohio, which only 
further decreases production and boosts 
the price of free coal. 

The Interstate Commerce Commis­
sion has ordered all open cars to the 
mines and has given priority on assign­
ments to public utilities and to certain 
geographical sections, particularly New 
England and the Northwest. This will 
relieve the situation for the utilities as 
regards their day-to-day consumption 
but will not permit any reserve storage 
for emergency conditions. It does, at 
the same time, amount to what is 
virtually an embargo on coal exports, 
besides an emergency use of rail equip­
ment and a very decided increase in 
coal production. 

A decrease in coal prices need only 
to be expected when there is eith~r a 
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greater supply on the market or a 
smaller demand from consumers. The 
fact that there are no reserve stocks 
of domestic coal, combined with a na­
tion wide propaganda, encouraged by 
government bureaus and coal operators, 
to the effect that there is a coal short­
age, has created an almost hysterical 
demand for coal. The situation should 
be very much improved in the next 
thirty days due to the recent orders of 
the Interstate Commerce Commission. 

Transformer Market Contin­
ues in Active State 

Raw Material Stocks Fair - Power 
Transformers Quoted on Five to 

Eight Months Shipments 

Transformer manufacturing plants 
are busy filling back orders and taking 
on new business, although some dimi­
nution is noted in the volume of inquir­
ies and extent of so-called proposition 
work, compared with earlier in the 
year. Not much difference can be seen 
in the character of buying, both power 
and distribution transformers being 
sought in about the same proportions. 
The passage of the national water­
power act has opened the door to larger 
sales, sure to be r~alized more and more 
as these resources are developed. As 
yet it is too early for this legislation 
to exert a substantial effect on orders, 
but considerable business is looked for 
from Wes tern sources as projects long 
imprisoned on paper are released for 
construction. 

MATERIALS SITUATION SHOWS 
IMPROVEMENT 

An improved material situation as 
regards the heavier items used in trans­
former manufacture features present 
conditions. Manufacturers are less 
worried today over the supply of copper, 
magnetic steel and sheet iron than dur­
ing the past winter. Railroad conges­
tion has given cause for anxiety all 
through the year, but by strenuous 
efforts necessary stocks of the fore­
going raw material have been accumu­
lated in sufficient amount to permit 
i;.teady production to be assured for 
some time. The chief difficulty has 
come in connection with the supply of 
such items as long-fiber cotton, shellac, 
enameled wire for primary coils, por­
celain and grain alcohol. 

Difficulties still exist in connection 
·with the cotton supply, these being 
heightened by the large purchases of 
this material by the automobile in­
dustry. It has become necessary, in 
some cases at least, to buy shellac 
abroad before shipment to the United 
States in order to forestall complete 
absorption of imports on arrival. Facili­
ties for local manufacture of enameled 
wire and porcelain will soon be estab­
lished in at least one representative 
transformer-making plant, so that 
these materials will cause less trouble 
in future from the shortage standpoint. 

Deliveries of distribution transform­
ers now average about eighteen 

weeks, a lthough occasionally much 
shorter shipments can be made. On 
power transformers classed as 200 kva. 
and over shipment can be made in from 
five to eight months. There are prac­
tically no factory stocks in hand of 
either type. Labor conditions are fairly 
steady and prices have been quiet but 
firm since the last advances, which took 
place in the late winter and in the 
spring. 

Every effort is being made through 
quantity production and by pushing the 
standardization program to hold prices 
close to present levels, which are still 
far below the advances attained in 
many other lines of commodities. If 
pig iron advances further this summer, 
it seems likely that transformer prices 
may have to undergo another upward 
readjustment, but there is little cer­
tainty at present about this. A bright 
spot in this branch of the industry is 
found in the results of rating standard­
ization, which pave cut the sale of 
specials to one-third that of four years 
ago and reduced the number of stand­
ards to about 40 per cent of the old 
figures. 

Long Island Car Purchase 
in Abeyance 

Decision of Public Service Commission 
on Application for Increased Rates 

Will Affect Purchase of 100 Cars 

On Aug. 2 the Public Service Com­
mission, First District, will hold a hear­
ing to pass upon the application of the 
Long Island Railroad for an increase in 
passenger rates. Involved in the out­
come of the proceedings is the fate of 
100 new passenger cars which the com­
mission recently urged the Long Island 
Railroad to buy in order to · care for 
growing passenger traffic. Replying to 
the request of the commission for the 
immediate purchase of these cars, in 
order to insure delivery by the summer 
of 1921, President Ralph Peters of the 
Long Island Railroad said that the 
financial ability of the company to pay 
for the cars depended upon its ability 
to earn the interest on the money which 
must be borrowed to purchase this roll­
ing stock. As the likelihood of earning 
sufficient capital to meet the interest in 
turn depends upon the railroad's appli­
cation for increased rates being 
granted, the hearing on Aug. 2 will 
have a special significance. 

President Peters estimated that 100 
new cars at present prices would cost 
about $3,000,000. This is the second 
installment of cars which the Public 
Service Commission has requested the 
Long Island Railroad to buy. Nearly a 
year ago the first notification was fol­
lowed by contracts being placed for 100 
passenger cars, apportioned between 
two builders in amounts of seventy and 
thirty cars. These were ordered in 
December, 1919, and delivery was sup­
posed to be made in time to meet the 
summer traffic of 1920. Up to a recent 
date but two of these cars had been de­
livered, with eight more reported on the 
way. 
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Rolling Stock ] 
The city commissioners of Calgary, 

Alberta, Canada, decided to call for bids 
on sixteen new motors for cars of the 
Calgary Municipal Railway. 

The Springfield (Mo.) Traction Com­
pany is expecting shipment shortly of 
eight safety cars from the Cincinnati 
Car Company. 

The Laconia (N. H.) Street Railway 
Company has purchased two safety cars 
from the Wason Car Company of 
Springfield, Mass., and delivery of the 
cars has been made. 

Eastern Massachusetts Street Rail­
way, Boston, Mass., lost t wenty electric 
e:ars recently in a fire which swept the 
car barns at Nort h Abington and de­
stroyed four buildings. -The total dam­
age is estimated at about $75,000. In­
c1uded among the cars which burned 
were nine of the double-truck type, 
three small cars, a sand car , flat car, 
a line wrecker and five snow plows. 

The Burlington (Vt.) Traction Com­
pany is putting into operation two new 
18-ton pay-as-you-enter cars, purchased 
from the government, which had in­
tended them for use in transporting 
shipyard workers. The cost will be 
$10,500 each, but certain necessary 
modifications of the cars will raise this 
amount to $12,000 each. Seats are pro­
vided for sixty passengers. 

Franchises 

Portland Railway, Light & Power 
Company, Portland, Ore.-Franchises 
have been granted by the city and coun­
ty for the construction and operation 
of the line on Jersey and Emerson 
Streets and proceedings have been 
started to widen the county road to 70 
ft. Application will be made to the 
Public Service Commission to require 
the Portland Railway, Light & Power 
Company to operate the line as a part 
of the city's traction system. The 
length of the extension is approximate­
ly 1 mile and the cost will approximate 
$35,000. 

Track and Roadway 

Alabama Power Company, Birming­
ham, Ala.- A survey is to be made of 
the car line of the Alabama Power 
Company in Gadsden to determine 
what improvements will be found 
necessary. 

Pacific Electric Railway, Los Angeles, 
Cal.- Plans are under way for the con­
struction by the Pacific Elec tric Rail­
way of a line to Sylvan Park and the 
University of Redlands. The line will 
run up Br ockton Avenue to University 
Street and then down t o Colton A venue. 
The work, it is estimated, will cost 
about $7 ,000. 

Los Angeles (Cal.) Railway.-Work 
on extending the electric line to Holly-
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wood has been started by t he Los An­
geles Railway. One-half mile of 
couble track will be laid to connect with 
t he present Wes tern A venue line. This 
new improvement will cost about $50,-
000 and is part of the extensive pro­
gram of $150,000 which the Los Angeles 
Railway has under way. 

Palmer, Mass.-The street r ailway 
company of Palmer, which is part of 
the Springfield Street Railway Com­
pany, is relaying its track on North 
Main Street in preparation for the ce­
ment roadway which is expected to be 
built this summer. 

Detroit (Mich.) United Railway.-The 

Professional Note 

The California Engineering Company, 
consulting civil, mechanical, electrical, 
hydraulic and marine engineer, an­
nounces the opening of its offices at 131 
Leidesdorff Street, San Francisco, Cal. 
Paul B. McKee is president of the com­
pr,ny: Paul R. P arker, vice-president 
and chief engineer, and Byron H. Hurd 
secretary. 

Trade Notes 

Detroit United Railway plans an ex- The Bussman Manufacturing Com­
tensive construction program in Flint iiany, St. Louis, Mo., has purchased 
and Pontiac, Mich., for this year. The · t he fuse department of the Appleton 
work in Flint comprises 10~ miles of Electric Company, Chicago. 
t rnck and in Pontiac it comprises about 
6 mi les of s ingle track. The Economy Electric Devices Com-

pany, Old Colony Building, Chicago, 
lnterborough Ra pid Transit Com- announces that the Grayson Railway 

pany, New York, N. Y.-The Powers- Supply Company, St. Louis, Mo., has 
Kennedy Company was · the lowest bid- been made its representative in the 
der for the construction of column southwest territory. 
foundations and embankment for stor-
age yards for the Brooklyn service of Herman L. Wittstein, recently works 
the Interborough Rapid Transit Com- m.anager of the Chapman Valve Manu­
pany. Bids were opened July 19 by facturing Company, Springfield, Mass., 
Transit Construction Commissioner has been appointed production manager 
John H. Delaney. Seven contractors of the Morris Metal Products Company, 
submitted bids, the lowest bid being Bridgeport, Conn. 
$407,000. In the steel construction for The Locke Insulator Manufacturing 
the same s torage yard there were five Company, Victor, N. Y., announces the 
bids submitted, the lowest being that resignation of B. A . Plimpton as sales 
of Bigelow & Nicholas for $387,400. manager, effective Aug. 15. D. H. Os­
This yard will be one of the largest borne is serving as acting sales man­
in the transit sys tem. The steel con- ager. 
struction mu st be completed within The National Carbon Company of 
eight months and the column founda- Cleveland and San Francisco has re­
tions within eighteen months. cently increased the scope and efficiency 

Power Houses, Shops 
and Buildings 

Los Angeles (Cal.) Railway.-Two 
new rotary converters will be installed 
at one of the main downtown sub­
stations. This will approximate an 
expenditure of $65,000. 

Toledo Railways & Light Company, 
Toledo, Ohio.-The Toledo Railways & 
Light Company has closed contracts 
for the construction of a high-tension 
transmission line belting the city of 
Toledo and adjoining that of the Toledo 
Terminal Railroad. The cost of this 
work will be approximately $1,000,000. 
The matter of preparing plans and se­
curing right-of-way h_as been in prog­
ress for almost a year. 

Interborough Rapid Transit Company, 
New York, N. Y.-A new subway sta­
tion in Forty-second Street, between 
Fifth and Sixth A venues, is planned as 
part of the Queensboro extension. The 
Forty-second Street Property Owners' 
& Merchants' Association is pushing 
forward this project, which will mean a 
line running west from Park A venue. 
It will a fford a connection with the west 
side subway and with the B. R. T. The 
station will have. entrances at the east 
and west end, that is, one near Fifth 
Avenue and -:the other near Sixth 
Avenue. , ,. · 

of the Columbia data sheet service 
for users of motors and generators 
in r egard to c.orrect brushes for thes 
n·achines. 

The Stoker Manufacturers' Associ­
ation announces the appointment of the 
following officers and executive com­
mittee at a meeting held recently at 
Lakewood, N. J.: Sanford Riley, pres­
ident; M. Alpern, vice-president; A. C. 
Prat t, treasurer; S. A. Armstrong, H. 
A. Hatton, and J. G. Worker, secretary. 

The Indiana Service Corporation, Fort 
Wayne, Ind., formerly called the Fort 
Wayne & Northern Indiana Traction 
Company, has placed an order with the 
Economy Electric Devices Company, 
Chicago, for E conomy meters for a com­
plete installation on the remainder of 
its interurban cars. The Fort Wayne­
Decatur division has been equipped for 
about a year. 

The Gate Coil Company, Boston, 
Mass., ha:;: acquired property and a fac­
tory on Willard A venue, Providence, 
which is to be remodeled for the manu­
facture of electric coil-winding machin ­
ery. The company is a subsidiary of 
the Universal Winding Company, Prov­
idence, R. I., and is capitalized at $100,-
000. Robert A. Leeson, 95 South Street , 
Boston, is president, and Frank N. 
French is treasurer. 

The Blaw-Knox Company announces 
a change in the name of Hoboken, Pa., 
the home of the Blaw-Knox Company, 

to Blawnox. The Blaw-Knox Company 
wa s first established in Hoboken, Pa., 
about five years ago, at the same time 
operating another plant at Wheatland, 
Pa . About two years ago the latter 
plant was removed and added to the 
Hoboken works, which has since been 
enlarged. 

The American Jobbers' Supply Com­
pany, Woolworth Building, New York 
City, as the Eastern associated company 
of the Joslyn Manufacturing & Supply 
Company, Chicago, has taken over the 
exclusive sale in the East of the Linds­
ley Brothers Company, producer and 
distributor of Western red and North­
ern white cedar poles. R. D. Patterson, 
formerly Eastern representative of the : 
Lindsley Brothers Company, is now 
associated with the American Jobbers' 
Supply Company. 

The Roller-Smith Company, 233 
Broadway, New York City, announces 
crrt a in recent changes in its sales or­
ganization as follows: G. L. Crosby, 
previously sales manager, is now gen­
eral sales manager at New York City; 
M. Frankel, previously assistant sales 
manager, is now Western sales man­
ager a t Chicago; W. J. Shire, previously 
a sales engineer, is now Eastern sales 
manager at New York City; C. G . . 
Kahant, previously a sales engineer, is 
riow export manager and district sales 
manager at New York City. F. R. Ryan, 
J. E. Wood and H. D. Baker remain 
district sales managers respectively of 
the Chicago, Cleveland and Detroit ter­
ritories. In addition to the above C. 
M. Hunt is a sales engineer in the New 
York office, and M. B. Mathley is a 
sales engineer in the Chicago office. 

New Advertising Literature I . 

Switching Apparatus.-The Union 
Switch & Signal Company, Swissdale, 
Pa ., has issued bulletin 93, describing 
its style "M" electric switch movement. 

Arc W elding.-The Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., is distributing re­
print No. 85, entitled "Analysis of Arc 
Welding Principles and Processes." 

Wood Preserver. -The C-A-Wood 
Preserver Company, St. Louis, Mo., is 
getting out a series of letters, which 
will be continued, on the preservation 
of timber, poles, etc. 

Ball Bearings.-The F afnir Bearing 
Company, New Britain, Conn., has pub­
lished booklet No. 20 covering its ball 
bearings for electrically driven and 
other machines. 

Controllers.-The National Electric 
Controller Company, Chicago, is dis­
tributing price list No. 10, descriptive 
of National controllers, etc. 

Condulets.-Crouse-Hinds Company, 
Syracuse, N. Y., is circulating bulletin 
No. 1000N, on "Con,dulets, Mogul Ob­
round Series." 

Machine-Tool Control.-The Cutler­
Hammer Manufacturing Company, Mil­
waukee, Wis., has issued a forty-eight 
po.ge boo'k, entitled "Machine Tool · Con­
trol-C-H Controller." 




