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Track costs per man-hour and. 
per track-£ oot with steel ties 

D ETAILED costs have been an­
alyzed for Twin Tie Construc­

tion and boiled down into the man -
hour estimate form shown above. 

By substituting your local unit 
material figures and multiplying the 
man-hour time for various operations 
of Twin-Tie Construction by your 
local labor rate you can have a close 
estimate of the per foot initial outlay 

for this high class construction on 
your property. 

You will need the delivered price on 
Twin Ties at your job, which we will 
send on request, including with the 
quotation several blank man-hour 
estimate forms. 

Ask today for the delivered price on 
Twin Ties for your proposed work. 

The INTERNATIONAL STEEL TIE COMPANY 
Cle11ela11d, Ohio 

Look itup in your"Paved Track Note Book" 
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Contafct 
~ lN~y~ or .. 

Compensating Fingers 
are self-aligning. Regardless of 
the contour of the controller 
drum surface, Westinghouse 
compensating fingers automati­
cally adjust themselves to the 
position of maximum contact; 
they automatically provide an 
adequate contact area, within the 
capacity of the controller, to pre­
vent heating or burning. 
Study the illustration at the left; under the 
constant pressure of a long-lived coil 
spring the finger finds its own position. 
There can be no one-spot contact to heat 
or burn, even on badly worn controllers. 

A sk the Westinghouse salesman for 
further information and prices. 

\Vestinghouse Electric & Manufacturing Com pa ny 
East P ittsburgh Pennsylvan ia 

Salrs Officrs in all Principal Ci1irs of 
thr United Statr• and Forrign Countrir,- ,-,o<n>,_ 

RA 

estinghous~, 
. 
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Your Professional 
Shopper 

EASTER shopping is women's preroga­
tive. \Vitness her Paquin coat, Chanel 

frock and new-style cloche. .Joy on earth for 
her at this season means to buy and let buy 
with little regard for the day of reckoning. 
In the flush of Easter adornment, the bar­
gain instinct which usually serves to guard, 
guide and glorify the shopper is disregarded. 
Thus the buying flood carries prices up to a 
sharp seasonal peak. 

Demand in the railway field is seldom 
seasonal. In this industry, prices do not 
fluctuate 25 or 50 per cent before and after 
a holiday. But the costs of basic materials 
over a period do show distinct trends and 
variations. 

Each week ELECTRIC RAILWAY JOURNAL 
supplies the railway operator with a table of 
metal, coal and material prices, supplemented 
in the third issue, namely the Monthly 
Maintenance Issue, with data more varied 
and more extended. The alert manager and 
his purchasing agent will study the contents 
of these pages over a period of months, but 
unlike the Easter shopper will anticipate and 
avoid seasonal premiums. 

This market page, if preserved in file 
form, will serve as an indicator to the 
observer of price trends, as a guide to the 
buver of materials and as a valuable aid to 
economy in the year's operations. 

McGRAW-HILL PUBLISHING COMPANY, INC. 
Tenth Annue nt 36th Street, New York, N. Y, 

JUIES H. McGRAW, Pre1ldent C1blc Addreu : "M1cblnht, N. Y." 
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SAVING THE RAIL ' SAVES THE RAILWAY 

Beware of U ndulatory Wear 
alias corrugations: 

The whole world is researching the rail corrugation 
problem. 

Some day we'll all know all about this phenomenon. \Ve 
already know how corrugations play hob with track founda­
tions and rolling stock. We know that there is no infallible 
preventive that fits all cases. vVe know too that there is 
only one economic cure-constant grinding. 

It's far cheaper to keep grinding out rail corrugations than 
it is to do nothing toward removing them. 

And the only way to grind them out and restore true rail 
contour is by rubbing abrasive bricks back and forth over 
the rail until the undulations have been removed completely. 
Completeness of removal is essential. 

For such eradication of the evil, there 
~ever has been a more effecti\·e tool than 
the Reciprocating Grinder. 

This old standby ( used all over the 
world) and its _new big brother the 
20,000 pound heavy duty reciprocatin!! 
grinder will remove corrugations for less 
monev per foot removed than any other 
mean~ ever used. And cost per foot of 

• actual corrugations completely removed 
is the only sensible basis for figuring. 

A 'Word from you brings complete details and a quotation. 

-~~CG 
3132-48 East Thompson Street, Philadelphia 

Chester F. Gailor. 30 Church St., New York 
Chas. N. Wood Co .• Boston 
Jo:le<•tric Engineering & Mfg. Co .. Pittsburgh 

AGENTS 
H. F. McDermott. 208 S. La Salle St., Chicago 
Equipment & Engineering Co .• London 
Frazar & Co., Japan 

O.S·.T. 11160 

SAVING THE RAIL SAVES THE RAILWAY 
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up 
time to 
profit by 
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Results 

Marathon Ears 
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Catalog page 573 

Lock 
Hangers 

Catalog page 467 
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Splicer 

Catalog page 542 

Catalog page 579 
Write for detailed 

information 
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lilcrease Net Income 
By Reducing Up-Keep 

AL THOUGH passenger revenues continue to mount 
steadily, progressive properties are not depending en­

tirely on increased traffic for larger earnings in 1927. Many 
properties are realizing that savings in operating expense, 
every dollar of which equals the net income received from 
250 or more additional passengers, are possible-particu­
larly through the use of modern 0-B Line Materials. 

Take Marathon Ears, with service records of 350,000 car 
passes and more, ·as an example. Properties using Mar­
athon Ears report from two to three times the length of 
service formerly received per ear. Furthermore, line breaks 
have been reduced as much as 46 percent with the use of 
Marathons. The saving amounts to thousands of dollars 
yearly in some instances. 

Other 0-B Line Materials-Frogs, Cross-Overs, Hangers, 
Splicers,-effect similar worth while economies in operation. 
It is on the basis of their ability to increase net income by 
reducing operating expenses that 0-B Line Materials have 
won industry-wide recognition and usage. 

Take advantage of the Spring "Check-Up" by replacing 
worn out overhead materials with modern, long-life 0-B 
Materials. 

Ohio Brass Company, Mansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 

Niagara Falls, Canada 
3448 

rass Co(I 
PITTSBURGH CLEVELAND 

LOS ANGELES 

PORCELAIN 
INSULATORS 

LINE MATERIALS 
RAIL BONDS 

CAR EQUIPMENT 
MINING 

MATERIALS 
VALVES 

I 
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BASIC IMPROVEMENT 

W HEEL performance can be no better than 
the material of which the wheel is made. 

By using a special com position steel and heat­
treating it to develop unusual qualities, the 
Davis "One-Wear" Steel Wheel gives long life 
without maintenance. 

A new and different steel was necessary to 
make practical the "One-Wear" idea. Only the 
Davis Steel Wheel is made of this material. 

AMERICAN S TEEL FOUNDRiES 
CHICAGO ST.LOUIS 



A.priL 16, 1927 

7 

XEYSTONE TROL~EY CATCHERS 

GEAR.CASES =-

Lighting ·F. ixtures 

Pullman 1'YI'• 

SafetY 1'y1>• 

PHILADELPHIA 
17th and Cambria Sts, 

p1-rrsnURG II 
1123 Be••emer nulldln i: 

To· increase and effi . patronage add c1ency attra · 
your equi to your cars b cttveness 

Xeyston lment from the b y selecting 
e ar, Specialties. road line of 

Lighting p· 
The bri h ixtures 

. g t, stead provided b Y, well-cliff 

P

ract' y these ligh . used light 
1cal . tmg fi , cars M necessity in I xtu res is a 

· anuf we I- • 
standard of ~ct~red to the eqmpped 
tu res are bot~uahty, these lig~~ystone 
They add orn_amental and 1mg fix­
patronage attractiveness and . urable. . increase 

T o get co mp/ E . ete part. I quipment icu ars of K , send for Cat I eystone a og No. 7. 

NEVI yollK 
50 Church St, 

Illinois Merchants' Bank B\d,:;, 
DE'J'ROlT 

c;rnrra\ ~,otor~ U\\\\diol 

nosTO?I 
l!!I 11ro&d Slreel 

scl\A?-ITO~ 
3 16 ::,I. wash\ngton AV~-
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- Ameriean WN 
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~lereury•Ar~ Power Rectifiers 

II 
I 

:.-------------------------------~•· 

A book that t ells all about them 

T HE industry is interested in A merican Brown Bove_ri 
Mercury-A rc Rectifiers. M any are buying them. 

Many more are writing for the fuller information in our 
descriptive circular- No. 301. 

. 
That is what we invite you to do. These books are 
ready. W e are mailing them out every day in response 
to requests for copies. You should have yours and we 
shall be glad to see that you get it promptly. Its pages 
will clearly demonstrate the detailed reasons behind 
such claims as -

Efficiency high over the entire working range. Simple operation and 
minimum attention. No synchronizing. Very high momentary over­
load capacity and insensibility to short circuits. Negligible mainte­
nance. Low weight. No special foundations required. Noiseless and 
vi bra tionless operation. 

American Brown B.overi Electric Corporation 
165 Broadway, New York, N. Y. Camden, New Jersey 

922 W ithuspoon Bldg., Philadelphia 842 Summer St., Boston 230 South Clark St. , Chicago 

AMERICAN 
SROWN BOVERI 

9 
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Where . Specifications Agree 
For three years the Department of Street Railways of the City 
of Detroit has been making experiments and service tests to 
determine the proper type of double deck coach equipment for 
its requirements. Westinghouse Air Brakes were included on all 
test coaches, and following this actual operating experience, 
were included in purchase specifications for new equipment. 

Fleet Operators everywhere have quickly recognized the 
value of air brake control and purchase specifications now 
read-· "Air Brakes- by Westinghouse." 

Progressive Coach Builders-whose engineers, in addition 
to forecasting future design trends, must consider the utility 
of every element in its relation to th_e reliability and economy 

' of the complete unit, and whose sales executives must provide 
a vehicle to meet operator demand, with distinctive sales 
features- have responded by adopting Westinghouse Air 
Brakes as standard factory equipment. 

Builders and Buyers specifications· now agree- Air Brakes­
by Westinghouse. 

WESTINGHOUSE TRACTION BRAKE CO. 
Automotive Division, Wilmerding, Pa. 



Astonishing 
E:iidurance . 
Proves the va1ue 
'!f Dayton Ties 

T RACK laid on Dayton Mechanical 
Ties has hung up astonishing records. 

We can't tell you how long such track will 
last, because s"ince its inception I 5 years ago, 
none of it has ever worn out or cost a penny. 
of maintenance. 

You know what it would mean to your 
property to so lift the burden of track 
maintenanc:;e and replacement. You know 
what permanently smooth track means in 
saving of rolling stock repairs. 

Cities all over the United States testify to 
the enduring smoothness of track laid on 
Dayton M echanical T ies. 

r}t;Da9ton 
Mechanical Tie Co., 

DAYTON, OHIO 



Eve,-y Blue Ti.e,-
a Dayton Installation -

See a Dayton Tie Installation 
For Yourself 

This map, which gets more crowded every day, 
shows the wide--spread use of Dayton Ties. 

There is an installation near you. Write us, 
and we '11 tell you the specific property and 
location. See it for yourself, and talk to the 
engineers. 

We're so certain of favorable testimony, we'll 
send you any number of names. 

The Dayton Mechanical Tie Co.~ 
Dayton, Ohio. 
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On April 15th, 1927 
THE NATIONAL PNEUMATIC COMPANY 

moved its New York oflices to the 

GRAYBAR BUILDING 
420 'Lexington Avenue, New York 

DHIS new building, shown above, is located in the 
heart of the Grand Central business section, 
adjacent to the New York Central Railroad 

Terminal and, by subway connection, to the Pennsyl­
vania Railroad Terminal. 

13 
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"The Cincinnati Cari 
weight car built todai • 

Our property is equippeC 

Front ,-estibule or operator's · cab 
of Cincinnati Lightweight double 

. truck Interurban Car operating in 
Lexington, Ky. 

• Interior ,-iew of same car looking 
toward rear end and smoking 
compartment. 

~ step ahead of the modem tr~nd 
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absolutely the best light-
i ·or electric railway service 
100% with Cincinnati Cars" 

We have emphasized previously the 
exceptionally satisfactory record 
made by Cincinnati Lightweight 
NEW cars on the Kentucky Traction 
& Terminal Company's lines. 

Now comes this further expression 
from Mr. Stuck, Superintendent of 
Equipment, with the statement that 
since these cars were put in operation 
the total cost of maintenance has 
been reduced from 3.2 cents per car 
mile to 1.3 cents per car mile. 

These figures bei,1g taken at . the 
beginning and end respectively of a 
five-year period, furnish convincing 
proof of the durability and J:Ontin'ued 
economy which may be looked for in 
modem BALANCED lightweight 
cars as built by Cincinnati. 

We will be glad to discuss in detail 
the reasons for Cincinnati's success in 
building truly modem cai:s, and the 
way in which they can produce 
equally satisfactory results on 
YOUR property. 

THE CINCINNATI CAR COMPANY 
CINCINNATI, OHIO 

15 
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PHONO-ELECTRIC OV ERH EAD IS A MEAS U RAB L E ECONOMY 

I 
I 

!, 

Phono Hi-Strength 
The Corrosion-proof Messenger 

Engineers engaged in the construction 
and maintenance of catenary overhead 
systems for interurban and electrified 
steam roads , soon realized that steel 
supporting wires bore a heavy tax to the 
demon of corrosion. 

Phono Hi-Strength was developed to 

of this wire been that the engineers for 
such outstanding electrifications as the 
N. Y., N. H. & H., the Virginian Rail­
way and the Norfolk and Western, have 
specified it for a large part or even all of 
the overhead construction. 

You will find this subject of strength, 
corrosion resistance and con­meet this condition. Immune 

t o corrosion, as all the Phono 
Wires are, it nevertheless has 
a tensile strength averaging 
130,000 lbs. per square inch. 
And so successful has the use 

Phono--­
Eledric 

ductivity in wires for modern 
overhead construction, ex­
haustively dealt with in the 
Phono Book. A copy will be 
sent on request. 

B ridgeport 
B r ass Co 

:Ille lripk_-wear 
Trolle!J Wire 

Bridgeport · 
Connecticut 

I 
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This Week-we accept a challenge 
''In the struggle to co-ordinate various vehicles into modern 
transportation systems, the electric railway manufacturer 
must meet the development and merchandising aggression of 
his competitors. The electric railway manufacturer must tell 
his story frankly, even bluntly, if he expects to move ahead 
under modern conditions ... Our big job is to develop and 
sell a product which will attract patrons." 

As car builders the St. Louis Qar Compa!'}y accepts this im­
plied challenge of Mr. Willis H. Sawyer spea~ing for th_e _ 
American Electric Railway Association. 

You'JJ Ii 
St. L ?d that 
C ou,s C 

ornPan . ar 
ing it y is do. 

s Part · answe • 1n ring 
cha JI en this ge, 

St.Lti'IIS CarC.o. 
-=~==...,,..,,.-,.,..:r----'t> 

,· 

17 
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• 

Cl 

oll{s ride in comfort 
Comfort _of riding in Fitzjohn bus bodies suffers 
nothing by comparison with other luxurious modes 
of travel. 

The deep seated, individual, costly luxury of the 
limousine-the cushioned panoramic vision of the 
Pullman- the lounging leg-room of the steamer 
chair-offer nothing to the restful relaxation of 
patrons who have once sensed the ease of bus 
riding in Fitzjohn parlor coach bodies. 

That's why the first ride is an open invitation 
for folks to ride again and again in a Fitzjohn 
body. And that's what builds patronage and pro 

Choose your bus body with the same care you 
choose your chassis. Look for attractiveness, 
beauty of line, appointments, individual passenger 
comfort-these physical factors draw passengers to 
your lines. 

Then demand ruggedness, freedom from costly 
repair and serviceability. 

You'll find Fitzjohn supplying all-for any 
chassis-for any type of service. 

And you, t will look to Fitzjohn to furnish 
the ies o r next bus order. 

COMPANY 
M u.t>k<29on· M ichig o.n 
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A New G-E Welding El~ctrode 

TYPE A 
recommended for 
cast iron. 

TYPEB 
for steel. 

TYPEF 
for general steel welding. 

They said: 
G-E Type "B" ~ great for automatic work, but a little fast for hand. 
"Give us a G-E .£lectrode with the same good features for hand work." 
And Type "F" G-E Welding Electrode was developed by General Elec­
tric. It has exceptional stability-an operator using it can work longer 
with less fatigue. Because of less dissipation it will deposit more metal 
to the work. 
Type "F" is a good bare electrode, chemically treated so that it has for 
hand welding the same characteristics that have made the Type "B" 
fluxed electrode a leader in the automatic field. Although primarily for 
hand work, it can be used on automatic welders. Write the distributor 
nearest you. 

Special Distributors for G-E Welding Electrodes 
American Steel En&. Co., 
10 South 18th St., 
Philadelphia, Pa. 

also 
601 Granite Bid&. 
Pittsburg, Pa. 
Bird-Potts Co., 
Atlanta, Ga. 
Capital Electric Co., 
Salt Lake City, Utah. 
Herron, Rickard & McCone, 
139 Townsend St., 
San Francisco, Cal. 
Robert M. Hartwell, 
353 East 2nd St., 
Los Angeles, Cal. 
Industrial Sup. Co., Inc., 
329 East Second St., 
Loo Angeles, Cal. 

Matthews Electric Sup. Co., 
1823 First Avc_.1 
Birminli:ham, Ala. 

The C. S. Mcrsick & Co., 
New Haven, Conn. 
National Wcldin11:Equip. Co., 
223 Main Street, 
San Francisco, Cal. 
Root, Neal & Co., 
Buffalo, N. Y. 
Joseph T. Ryerson & Son, Inc., 
Chica11:o, Ill. 

also 
Cincinnati, 0. 
Detroit, Mich. 
St. Louis, Mo. 

Southwest General Elcc. Co., 
Dallas, Texas. 

also 
Houston, Texas. 
Oklahoma City, Okla. 
Stron&, Carlisle Ill Hammond 

Co., 
Cleveland, Ohio. 
Union Iron Works, 
Spokane, Wash. 
Virli:inian Electric Inc., 
Charleston, W, Va. 
A. J. Wilson Co., Inc., 
120 Liberty St.1 _ 
New York, N. Y. 

W, A. Ramsey, Ltd., 
74 Queen St., 
Honolulu, Hawaii. 

Hendrie & Holthoff Mf11:. & 
Supply Co., 

Denver, Colo. 

Seattle Hardware Co., 
Seattle, Wash. 
Southern Electric Co., 
Baltimore, Md. 

Oliver H. Van Hom Co., Ioc:., 
522-534 Camp Street, 

P. F. McDonald & Co. 
17 Kin& Terminal, 
Boston, 27, Mau. 

also 
Charlotte, N. C. 
Norfolk, Va. 
Richmond, Va. 

New Orleans, La. 
Welding Service Co., 
50 Church Street, 
New York, N. Y. 

550.12 

19 

GENERAL ELECTRIC 
MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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The modem car is a real asset.· 
Through . its attractiveness and 
speed, it increases income; and 
on account of its lower main­
tenance and power requirements, 
it decreases outgo. 

' . 
. Oemzsylvania ~~· · · cJfewYorkD 

A loser for 16 years 
becomes a profit maker 

~ 
General Electric equipment has 
played an important part in 
the successful modernization of 
numerous roads. It has helped 
to make many of the operating 
records which have proved 
conclusively the value of the 
modern light-weight car. 

The Buffalo & Erie Railway earned in 1925 a profit for 
the first time since its completion in 1909. And this was 
accomplisheh in the face of a business depression in 
that locality. 

' 
The management attributes this transformation to the 
use of modern light-weight one-man cars, with which 
this company renders the utmost in attractive service. 
In addition, operating cost was reduced 14.4 per cent 
and gross revenue was increased 7 .5 per cent in the 
first 10 months. 

These new cars, equipped with four G-E 247 motors, 
K-35 control, and CP-27B compressor, are capable of a 
speed of 60 miles per hour. Energy consumption is less 
than 2 kw-hr. per car mile. A comparison of operating 
figures per car mile shows: 

Way and structures 
Equipment 
Power 
Transportation 
General and miscellaneous 

Total 

1924 (Old Cara} 
5.6¢ 
2.3¢ 
5.0¢ 

14.0¢ 
lo.6¢ 
37.5¢ 

1925 (NewCara} 

3.1¢ 
1.9¢ 
3.4¢ 

lo.7¢ 
9.8¢ 

28.9¢ 

GENERAL ELECTRIC 
GENERAL ELECTRIC COMPANY. SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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Patching When the Material Is Too Old 
to Hold the Stitches 

EVERY woman who does sewing knows well enough 
that it is a waste of time to put on a 1;>atch unless 

the material is strong enough to hold the stitches. 
Similarly, every electric railway manager should know 
that it is futile to build up a piece of special trackwork 
by welding when there is not enough rail left to hold 
the new metal. Unfortunately, however, that is just 
what some companies are doing. 

To take a specific case, a railway in an Eastern city 
has spent much good money patching up a right-angle 
double-track crossing that was worn out long ago. 
Welding has been done on this special trackwork on an 
average of once in two months for years past. The 
crossing is so old, however, that the repairs never 
last long. 

Every time repairs are undertaken it is necessary to 
transport the ";elding apparatus to the job, open up the 
pavement, weld, grind, close the pavement and take the 
aoparatus away again. A crew of seven men has usually 
been employed on this job-a foreman, two traffic flag­
men, a welder and his helper, and two laborers to take 
up and restore the pavement and operate the rail 
grinder. Always the work has been much hampered by. 
traffic and has taken many hours for completion. In 
its effort to maintain the old crossing, this company is 
spending considerably more every year for labor alone 
than the interest and depreciation charges on a piece of 
new special trackwork. 

Truly in this case it may be said that the railway is 
paying for new material without getting it. 

Repair Defective Cars 
Before They Break Down 

MECHANICAL men agree that higher standards of 
maintenance will improve performance. Many ex­

amples wh$?re records are kept carefully have shown that 
when once the equipment has reached a state of excellent 
repair, costs of the work are reduced considerably. The 
expense of putting the equipment in the condition de­
sired, however, has proved a serious obstacle on many 
railways. At the present time most electric rail­
way men are more alert to the need of high-class 
overhauling than ever before. Increased study is being 
given to maintenance problems and many railways are 
adopting higher standards with closer fits for wear­
ing parts. 

In the class of inspection work to prevent failure 
much can be accomplished, not only in reducing ulti­
mate maintenance costs but also in improving public 
relations through preventing failures in service where 

the public will see them. Defective parts should be 
renewed before they cause difficulties and equipment 
should be kept as nearly as practicable in its original 
condition. This requires a carefully arranged organ­
ization with work so laid out that it will not be done 
hurriedly and the workmen will have ample time 
to make sure that all parts are inspected and repaired 
where necessary. 

The great tendency where men are hurried and over­
worked is for them to slight parts which will continue to 
operate without producing an immediate failure. Fre­
quently complete breakdown will result before the car is 
due for its next regular inspection and then costs mount 
rapidly, for the damaged parts often cannot be re­
paired but must be replaced. 

Those responsible for maintenance of electric cars 
will do well to collect all the data possible regarding 
costs which result from repairing equipment after it 
fails, and present these to general managers in as con­
vincing fashion as possible. Such arguments as this are 
needed in order to put across any campaign for higher 
standards of repair work and improvements in car 
equipment so as to give the best service from the car 
rider's standpoint. 

Home-Made Tools 
Are Often Crude and Expensive 

ONLY one field remains that is not flooded with tools 
for every inconveniently located bolt or screw. 

That is the railway industry. In fact, the tool manu­
facturers have scarcely entered it. In the past each 
master mechanic made most of his own tools when he 
had a special application where a standard tool would 
not accomplish the desired results. This habit of 
making his own tools is expensive, for it requires a 
great deal of his time for supervision which should be 
spent in studying ways and means of improving main­
tenance conditions. When the home-made tool is com­
pleted it will have cost more in man-hours to make it, 
which will be charged to the maintenance account, than 
would a corresponding factory-made tool. Home-made 
tools are generally very crude. When questioned as to 
why the tool was made the usual answer is, "We needed 
it and did not know where to buy it." 

Since electric railway equipment is standard, if one 
master mechanic needs a special tool for a special ap­
plication it is almost certain that some other master 
mechanic would be glad to get the same tool if he knew 
such a tool was in existence. The tool manufacturers 
have a group of engineers who are trained in the design 
and application of special tools. These staffs of en­
gineers are available to assist in solving the tool prob­
lem in the railway field if they are consulted. Often it 

This is the issue in April that is devoted essentially to maintenance 
and construction subjects 
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may only be necessary to make a slight change in some 
existing tool to fit the special purpose. Even though 
it may be necessary to design and make the tool from 
the ground up, the manufacturer can do it cheaper than 
it can be made in a railway shop. If the manufacturer 
can be convinced that a special tool developed for one 
railway can be sold at a profit to a number of others 
the cost of development may be absorbed by him. 

By consulting tool manufacturers for all special tools 
two important things will be accomplished: First, the 
"Jack of all trades" is kept from wasting a lot of valu­
able time and material making some unnecessary tool 
just because he would rather do that than work at some 
productive job, and, secondly, if a tool manufacturer 
develops all special tools every railway operator can avail 
himself of these tools. 

In the Annual Maintenance Number and in this issue 
of ELECTRIC RAJLWAY JOURNAL a section is devoted to 
"Improved Equipment for Electric Railway Main­
tenance." Literature from these manufacturers should 
be obtained by maintenance foremen and kept on file 
for ready reference. 

The Public 
Likes Soft Seats 

WHERE, oh, where, is the man named Legi0n who 
argued that seats of slats or formed wood were so 

durable, so sanitary and so cheap to buy and main­
tain? Why provide shock absorbers in the seats, when 
kindly Nature had provided them in the passengers' 
anatomy? 

Oddly enough, these arguments were so unconvincing 
to the pushful automotive fellows that not one of them 
put out an automobile with springless seats. To them 
"seat" was synonymous with "cushion." The purveyor 
of the cheapest cars incased his springs with near­
leather; while the maker of cars "of the better kind" 
went to limp leather and over-stuffed cushions for the 
open cars and plush or velours for the closed ones. The 
very air itself was made to serve as down. 
· These improvements followed naturally, since the 
seat user was primarily the buyer of the vehicle, 
whereas in railway transportation the seat-user's choice 
was controlled by others. Now that almost everybody 
has enjoyed the experience of riding on air, the public 
utility carrier on rails is following in the wake of the 
personal carrier on rubber. 

Desirable and even vital to ride selling as this use 
of softer seats may be, two factors must not be over­
looked that make a direct, complete imitation of per­
sonal car standards unnecessary: First, a good car 
running over a good rail does not have as much jounce 
and bounce as the automobile. The simplest proof of 
this is the greater ease of reading. Second, a public 
transportation vehicle, especially in city service, cannot 
afford as much area per passenger as a personal car. 

So it appears that eminently satisfactory seats can 
be provided for trolley cars without too wide a depar­
ture from the shapes and over-all dimensions of stand­
ard cross-seats. It is to be expected that over-stuffed 
or air cushions and extra-padded backs may increase 
seat centers to the point where 44 seats of the old type 
allow room for only 40 seats of the new. This is per­
haps as large a concession as can sensibly be made. 

It hardly seems necessary to go to the extent of in­
stalling individual bucket seats or otherwise striving to 
secure the effect of a Pullman chair car. Such arrange-

ments are excellent for long-ride, interurban service, 
or for de luxe service, but are likely to prove rather 
confusing for the most expeditious handling of short­
ride, city passengers during the "standing" hours. 
Recent visits to cities with soft-seat cars leads to the 
conclusfon that the public is well pleased with standard 
cross-seats in the modern cushionings and is not likely 
to insist that its bread should be buttered on both side8. 

Perfection of Detail Differentiates 
the Artist from the Dabster 

FOREMOST among the qualities which have distin­
guished the great artists of all periods has been 

meticulous attention to detail. The painter does not 
execute his central figure with great care and then fill 
in the background in a hit-or-miss fashion. Perhaps 
it is a far cry from the painter with his palette to the 
painter of electric railway rolling stock, but the latter 
might profit by following some of the principles by 
which the former is guided. 

Frequently the effect of a really creditable car design 
is marred by the intrusion of a few inharmonious 
elements. Take, for example, a car interior where the 
seats have been upholstered in leather, the floor has 
been covered with linoleum and the woodwork finished 
like fine furniture. After taking these steps to make 
the car comfortable and attractive, it is a pity to cover 
nearly all the available flat surfaces with the railway's 
prohibitions and warnings. Yet this often is done. A 
single de luxe car has been placarded with these several 
notices: 

No smoking. 
Spitting is unlawful. 
Watch your step. 
Do not talk to the operator. 
Passengers are allowed to ride on front platform. 
Variations of these themes, as well as many other 

ones, can be found in countless cars. At best the effec­
tiveness of such stereotyped notices is extremely doubt­
ful. Every one knows that smoking and spitting are 
forbidden, yet a certain number of passengers persist 
in doing these things despite the signs. Riding on the 
platform and talking to the operator are matters that 
can be controlled without plastering notices on the 
bulkheads. If the railway management really wants to 
attract the motorist by furnishing transportation a·p­
proximating the private automobile in comfort, he 
should avoid covering the inside of his vehicle with 
notices and warnings that detract from its appearance 
and irritate the passenger. 

Temporary Repairs 
Are a Source of Danger 

S OMETll\IES, due to a shortage in the working force 
or to an abnormal number of crippled cars, tem­

porary repairs are made in order to allow the car to 
re-enter service immediately. The intention in some 
cases is to bring the car into the shop the following 
day and make permanent repairs. However, in many 
cases the following day's work schedule is fiiJed com­
pletely and the car is allowed to continue in service. 

The necessity for making permanent repairs promptly 
cannot be over-emphasized. Experience has proved that 
delayed repairs are uneconomical. They make the ulti­
mate repairs more expensive, both in actual cost and 
in the length of time that the equipment must be with-
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held from service in order to make them. Frequently 
breakdowns that result on the road cause delays and 
inconvenience to passengers. In order to foster a good 
feeling with the public, delays in service must be kept 
to a minimum. This can be done by immediate care 
of repairs and frequent 'inspection which should cover 
all details thoroughly, even to small and seemingly un­
important parts. 

Principles and Methods of 
Rate Regulation 

JUST about the time that the decision was announced 
in the St. Louis & O'Fallon Railroad case there ap­

peared the April issue of the Yale Review, with an 
article "Principles and Methods of Rate Regulation," 
by Arthur T. Hadley. This article, like the decision, 
has been widely quoted. Dr. Hadley's presentation is 
a brief but learned discussion of the matter. He goes 
back to the earliest times and says that for more than 
2,000 years there has been a conflict between traders 
and philosophers as to the basis of value. His idea is 
that a reasonable rate is one that can be justified on 
grounds of public policy. It must not be so high as to 
place an unfair burden on the people who require the 
service, nor so low as to inflict an unfair disability 
on the people that render it. 

To the leading electrical men in the United States 
Mr. Hadley pays a tribute by saying they have known 
how to avoid some of the difficulties into which the 
railroads have fallen. They have grasped the principle 
that the interests of the public service corporation are 
closely identified with those of the public which it 
serves, and they have done a great deal to make the 
people grasp it. They have taken the authorities into 
their confidence. They have consulted them in advance as 
to matters of financial policy. They have not been con­
tent with avoiding legal action; they have tried to avoid 
grounds of suspicion. The consequence is that public 
service commissions have generally been friendly to the 
electrical industry, and as a secondary consequence there 
has been more rapid and more varied development of 
electric service in this country than anywhere else, and 
the public has obtained its current at comparatively 
cheap rates. This is a nice compliment. On the whole, 
it is well deserved. 

Where freedom is abused the abuse can be prohib­
itive, but a few abuses should not be made a reason 
for abolishing freedom. Seven principles are cited by 
Mr. Hadley as having been proved by experience but 
ignored by governments at their peril. He holds to 
the opinion that the use of cost of plant, and especially 
original or historical costs, as a rate base is wrong in 
principle and often dangerous in practice. He says that 
the true basis for judging whether rates are reason­
able is comparison with those of other companies work­
ing under similar conditions. If the rate is low in 
comparison with what prevails elsewhere, and has 
developed traffic to an unusual degree, profits from that 
traffic have been well earned. 

An important need, as he sees it, is to give public 
service commissions an opportunity to study the his­
tory of past attempts at regulation and the economic 
principles which have determined their success and 
failure, and to encourage them in such study. It is 
his idea that they should not be so overwhelmed with 
specific cases and complaints as to have no time for 
dealing with general questions of economic policy. 
They should be regarded and should regard themselves 

as expert advisers of the courts, the legislatures and 
the public on matters of vital importance to the coun­
try's future. His doctrine certainly is sound that the 
question of rate regulation lnust be considered from 
both ends- producers' and consumers'. And the conclu­
sion is inescapable that it is quite as important for all 
parties to secure a supply equal to the demand at any 
given price or rate as it is to ·have that rate fixed as 
l~w as possible. There will be general agreement, par­
ticularly among utility men, with the ob:iervation of 
Mr. Hadley that politicians find it easier to concur in 
a widespread popular error than to decide for them­
selves what will prove best in the long run. It cer­
tainly takes a good deal of firmness and a good deal of 
economic and historical knowledge on the part of a 
commission or a court to protect the interests of the 
future against the loud-voiced demands of the present. 

Massachusetts Companies . 
Work in Concert 

T ESS attention in railway circles than it deserves ap­
L pears to have been received by the operating agree­
ment entered into recently by the New England Trans­
portation Company, bus operating subsidiary of the 
New York, New Haven & Hartford Railroad, and the 
Eastern Massachusetts Street Railway. Under the 
terms of the arrangement between the companies the 
electric railway will receive from the bus company 18 
cents for each passenger transported between East Wal­
pole and Boston and Boston and East Walpole on the 
run from Attleboro to Boston. · 

The route covered by the buses encroaches upon terri­
tory served by the electric railway. The sole issue be­
fore the Massachusetts Department of Public Utilities 
in the case was whether public convenience and neces­
sity required the operation of motor vehicles over the 
proposed route. The commission thought that it did. 
It ruled on this point, and this point alone. It volun­
teered the opinion that "however unjustifiable and un­
warranted the payment to a street railway of a portion 
of the fare received by the transportation company may 
be, it does not affect the question which presents itself 
on this petition." And that question, as previously in­
dicated, was one of public convenience and necessity. 

The participation issue appeared to be clear cut. The 
transportation companies apparently found it not only 
expedient but mutually advantageous to enter into the 
agreement they did. All the points are not plain to 
the outside commentator, but it is not difficult to see 
that the disposition the companies made of the matter 
was advantageous to the public. Competition in the 
territory, if it received state sanction, which is unlikely, 
is unthinkable and not in the best interests of the pub­
lic or the company. On the other hand, one of the com­
panies involved was in a position better than the other 
to give the service, and it seems only sensible that the 
utilities of their own volition should conclude between 
them an arrangement satisfactory to each other. Cer­
tainly the end achieved seems on its face to be much 
more salutary than other so-called solutions resorted to 
in the past. If some such arrangement as this could 
have been amicably worked out in another Eastern state, 
to mention just one instance, recourse would not have 
been necessary there to the courts with all that such ac­
tion implies of a struggle to the bitter end. It would not 
do to say that any compromise is better than such a 
contest, but it does appear in the Massachusetts case 
that compromise was much better than contest. 
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Fig. 2-Sheet from job list 

' for cable work, which is 
Class 3. 

Fig. 3-The material sheet 
shows the quantity of each 
item needed to do the work. 
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Fig. 4-Fonn of sheet used to work out details of 
estimated cost. 

Fig. 5- The authority for expenditure gives a sum­
mary of labor and material items. 

Fig. 6- Items to be made in the department shop 
a re requisitioned on a shop order. 

Fig. 7-The work order is the actual authority for 
beginning construction work. 

Fig. 8- Summary of cost is given on completed work 
order sheet. 

Fig. 9- The total cost sheet gives much valuable 
information. 

Fig. 10-Unit costs are figured and entered on a 
separate sheet. 

Fig. 11-The condensed record of unit costs makes 
comparison easy with other similar jobs. 



In pulling in lead-cov• 
ered cable, particular 
care is used not to 
injure the sheath 

Careful Organization of Force 
Stimulates Effort 

By Dwight L. Smith 
Electrical Engineer Chicago Rapid Transit Company, Chicago, Il l. 

To complete work speedily and make sure 
that finished jobs will be done in a manner 
to minimize service interruptions the elec­
trical department must be organized 
thoroughly and be provided with many 

labor-saving tools 

W
ORK in the electrical department of the Chicago 
Rapid Transit Company includes the operation, 
construction and maintenance of all electrical 

equipment except for rolling stock, signals and inter­
locking. It includes third rail, cables both underground 
and overhead, telephones, lights, bells, overhead trolley, 
pole lines, track bonding, storage batteries and such 
substations as are owned by the company. Maintenance 
of the system requires about 50 men, and work which 
can be classed properly as construction requires about 
50 more. 

This organization includes a centralized control, a 
definite and logical routing for all work, and specialists 
for each step in this routing. No step is begun before 
each preceding one is completed and checked, so that 
the personnel responsible for each step can proceed 

with fu ll assurance that everything previous is in readi­
ness, and entire attention can be devoted to doing each 
part with the utmost efficiency and dispatch. 

2 

3 

INITIATION OF J06 
l>y Elec.tric.al Engineer 

GENERAL PLAN 
Asst. Electric.al Engi~er 

GENERAL ESTIMATE 
E ineerin Staff 

SCHEDULING AND SUPER• 
4 VISING OF ENGINEERING 

Office En ineer 

DETAILED ENGINEERING 
5 AND ESTIMATE 

by En ineer 

6 MATERIAL ASSEM6LY 
E lee tric,al Materials Man 

7 CONSTRUCTION 
Foreman and Men 

& COSTS 
l>y Work Order Clerk 

ADMINISTRATION DETAILS 
9 OF COMPLETION 

l>y Office Engineer 

10 PHYSICA\. RECORDS 
En ineer 

INCLUSION IN 
BUDGET 

CHECKED 
by 

Superiors 

MATERIA\. 
DE\.IVERY 

SUPERVISION 
by Supt. 

Elec.~trud 

AUTHORITY 
FOR WORK 

OPERATION 
l>y Power 

Supervisor 

Fig. I-Plan followed in 
routing a construction 
job by the electrical de­
partment of the Chicago 
Rapid Transit Company 
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The general plan of routing construction work is 
shown on Fig. 1, Construction Job Routing. As a large 
engineering staff is employed, the construction organiza­
tion does not even hear of a job until the engineering 
is completed, the work laid out for it in the smallest 
detail, all materials on hand and ready for delivery to 
the job, necessary permits obtained, and accompanying 
work by other departments arranged for; in fact, until 
there is nothing for the construction forces to look after 
but to do the physical work as planned. Frequently the 
actual construction work is the smallest part of the job. 
As an illustration of the methods employed, a job re­
cently completed of making the cable connection to a 
new substation will be referred to in detail. 

Most items of work initiate within the department, 
although certain items become necessary because of 
work of other departments. The greater part of a 
year's work is decided by inclusion in the budget at 
the beginning of a calendar year. As soon as the bud: 
get is approved all such known items are listed on a 
job list, Fig. 2. Such a list is made for each class of 
work, cable work being Class 3, and each individual job 
is given a number the first digit of which indicates its 
class. This job number is the office reference, and in a 
file identified by this number all information on the job 
is kept together. 

The job list provides: (1) A ready record of the jobs 
which must be completed during the year; (2) a quick 
reference of the estimated time required for each job, 
and (3) a running record as to the status of each job, 
i.e., whether it is still untouched, under construction or 
completed. 

At the commencement of each year the job list is first 
used to make a survey of labor and material require­
ments. The man-hour figures are based on unit man­
hour costs for past work of a similar nature. The 
estimates as included on the job list are of course 
rough, for no details of the coming jobs are yet known, 
but are sufficiently close to make estimates of the total 
amount of labor for each class. These totals indicate 
the number of men required to complete all work in 
the year's program. This property has found that for 
the average cable job a gang of six men and a foreman 
is the most efficient and the total man-hours thus indi­
cates the number of gangs necessary. 

The job list is a continuous one. It is not closed 
until the end of the year and then any unfinished work 
is transferred to the next year's list. When work 
unforeseen at the beginning of the year develops it is 
entered, given a number and placed at the bottom of 
the list. There is always a certain amount of this addi­
tional work and so any estimate for man strength must 
make the necessary allowance. 

Material requirements are also estimaied at the be­
ginning of each year, considering the items of major 
material on similar jobs in the past. It is not possible 
to estimate exactly all minor material, but this is a 
small part of the total. Estimating the major items 
gives the purchasing department an opportunity to buy 
on favorable markets and to order in ample time to 
have the material on hand when needed. Deliveries are 
specified throughout the year in accordance with the 
work program, sufficient leeway being allowed to make 
sure of receipt but allowing delivery at the same rate 
as that of use, thus keeping the storekeeper's amount 
of stock as Jow as possible. 

The number of construction gangs having been deter­
mined, a job schedule is next made for each of them, 

showing the order in which each job will be started, 
and, from the man-hour estimate and the number of men 
at work, the actual date for starting. The order in 
which the jobs are scheduled is, in general, determined 
by the degree of necessity. In making the schedule the 
correlated work of other departments must be con­
sidered, and they are consulted and necessary compro­
mises made to suit best all those concerned. The job 
schedule also gives information as to the progress of the 
work and references to allied work, status of authorfty. 
layout and material. 

Jobs are assigned to the-engineering staff for layout 
in the same order that they appear on the job schedule 
and from one to six months in advance of the time set 
for commencing the construction. Up to the time of 
assignment only the most general information on them 
is known, as a few preliminary sketches, correspond­
ence and the general plan dictated by the department 
head. This information has been kept together care­
fully in the job file and is turned over and explained to 
the engineer. 

In almost all jobs there are several ways of accom­
plishing the same result, but it is part of the engineer's 
work to determine the best and most efficient way. 
However, to assist the engineer as well as the con­
struction forces, types of construction and kinds of 
material adopted as standards are used whenever pos­
sible. These are got up in standard circulars and 
standard prints. Each foreman is provided with a 
loose-leaf binder containing a complete set, so that 
when the engineer decides to make use of a certain 
standard he has only to indicate on his layout its num­
ber and the foreman will know exactly what is wanted. 
' The duties of the e~gineer are: (1) To make detailed 
drawings of the installation; (2) to make a detailed list 
of the kind and quantity of every item of material 
necessary for the job; (3) to make a detailed estimate 
of cost, and ( 4) when the job is completed to make or 
revise the permanent records. 

For the substation connection job referred to, the 
engineer's first work was to determine the number and 
size of cables required. An annual survey made under 
heavy winter load conditions gives ampere loads and 
voltage conditions on each feeder section of the Chicago 
Rapid Transit system. This becomes a permanent rec­
ord in the power supervisor's office and reference to it 
indicates the cable capacity necessary. 

A field survey showed an underground duct line as 
the best method of carrying the cables from the sub­
station to the right-of-way. With this determined, loca­
tions for manholes, grouping of cables in ducts and in 
laterals, location of laterals and disconnect switches were 
decided. On this job, second-hand lead-covered cable 
was to be used and the engineer had to check his re­
quired cable lengths carefully and tabulate them against 
lengths on hand to insure the minimum wastage. 

While a part of each construction job can be covered 
by standards, many items cannot, and it is the duty of 
the engineer to lay these out in detail and provide the 
proper material. For instance, in the job illustrated, 
while the switch boxes are standard, the method of 
mounting is not, and necessary iron brackets had to 
be designed to fit the location. 

A small shop is operated by the department, to build 
small special items of this sort; standard items and 
large quantities of special items can be bought from 
commercial sources more cheaply than they can be made 
outside of the organization. 
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The layout completed, showing in detail what was 
proposed and where and how it was to be done, and 
every method and material used plainly indicated, the 
next step for the engineer is the preparation of the 
material sheet illustrated in Fig. 3, showing the quan­
tity of each item, both special and standard, needed to 
do the work. This must cover everything necessary, 
even to bolts, nuts and washers, so as to prevent any 

delay to the construction forces from lack of proper 
and sufficient material. 

Special authority must be obtained for each con­
struction job and the cost e&timate for this authority 
is a part of the engineer's work. These are shown in 
Figs. 4 and 5. The material sheet needs only to be 
priced from material costs on record in a card system 
in the office, or obtained through the purchasing depart­
ment for special material. Labor cost estimates are made 
by reference to previous unit costs, carefully checked br 
comparing the work into component parts and by mak­
ing independent estimates of each part. Adding the 
proper per cents for stores expense, engineering and 
contingencies a total cost is obtained. The care used in 
making these is such that most job costs come within 
a few per cent of the estimates. All planning and esti­
mates made are then checked carefully and approved by 
the department head and authority for the work is 
requested. 

The proper authority obtained, material sheets are 
gone over and compared with blanket orders, material 
not already on order is requisitioned, and items to be 
made in the department ,shop are requested by a shop 
order as shown in Fig. 6. Appropriate notes are maae 
on the material sheet. Work to be done by contractors 
or other departments is arranged for. The material 
sheets are sent to the electrical materials man. Fol­
low-up checks are made from week to week to insure 

Above-Shop operated by the electrical department to build small special items 
Below-Special brackets used for mounting are made in the blacksmith shop 
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The splicer's cart is a handy piece of equipment 
brought to the job . 

that all material will be in readiness when the schedule 
starting date arrives. 

An interesting and necessary link in this depart­
ment's organization is the electrical materials man, a 
stores department employee who devotes his entire time 
to handling material used by the electrical department 
and whose function is to furnish the necessary material 
delivered at the job, when and where needed. His 
duties include both the physical handling of this mate­
rial and the clerical work necessary to account for it, 
as well as supervising the transportation necessary for 
its delivery. 

The material sheet is received weeks, even months, 
before a job is scheduled to start. A reasonable length 
of time in advance he commences to gather together the 
material for a job. The smaller items are assembled in 
a material container, a box equipped with a standard lock 
to which each foreman has a key, and larger items are 
assembled in a bin, each of them as well as the containers 
being tagged with the job description and number. This 
assembly is simple, as all electrical material is kept in one 
storehouse, and its storing in steel cases with unit piling, 
each item identified by a lot number, makes it easy to 
find and count quantities. The items made in the de­
partment's own shop are also picked up and assembled 
with the balance of the material. • 

If repeated checks, as the commencement of the job 
approaches, show that certain items may not be received 
in time, it may be necessary to send after and pick up 
this material from local stocks on emergency orders, or 
to substitute obtainable items. 

The material sheet shows the approximate date the 
material for each job is to be delivered, and the mate­
rials man plans to have it ready a few days in advance. 
In every case, however, the foreman advises by tele­
phone the exact date when it is wanted and it is deliv-

-ered only on receipt of this advice. 
A truck has been found the cheapest and most effi­

cient means of delivering practically all materials, and 
this company finds that one H-ton truck, intelligently 
handled, can ordinarily keep the entire force supplied 
with material. This requires consolidation of deliveries 

In pulling overhead cables with a winch truck, it is 
necessary to anchor the cable reel 

to different gangs working in the same area, and elimi­
nation of waste time. The truck is loaded in the late 
afternoon and is started out the next morning in time 
to arrive at the job when the construction force 
commences work. Even the smallest items of material 
are delivered by truck, the workmen being forbidden to 
come into the storehouse for any reason. . 

In delivering material, the truck driver takes with 
him two copies of the material sheet, one of which is 
signed by the receiving foreman, who retains the second 
copy of his list. 

After each large order for material has been filled, 
or at intervals of one month or less, the stock of all 
items of standard material is checked against an indi­
cated minimum quantity and orders are placed for all 
those which have fallen below the minimum. All the 
steps detailed herein have been taken before the con­
struction force has even heard of the job. This force 
consists of a varying number of gangs, each in charge 
of a foreman, who reports directly to the electrical 
superintendent. 

About a week before each job is scheduled to start 
the necessary information for the foreman is assembled. 
A numbered work order, illustrated in Fig. 7, is the 
actual authority for the construction. It refers to the 
job number, gives a brief description of the work, refers 
to the blueprint numbers of the details~ indicates the 
auditor's charge number for the work, shows the meas­
uring unit to be used by the foreman in making his 
report, and also shows the estimated man-hours for do­
ing the job. 

Six copies are made of the work order, one for each 
of the job foremen, electrical superintendent, electrical 
materials man, cost clerk, power supervisor and super­
intendent of maintenance of way, the latter to keep 
in touch with the department most interested in co-ordi­
nating work with the electrical department. 

Accompanying the foreman's copy of the work order 
are blueprints of all drawings pertaining to the job and 
copies of all material sheets. Since construction gangs 
have no headquarters other than on the job, corre- • 
spondence with them is by U. S. mail to the foreman's 
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homes, and they use the same means to send their time 
slips and reports to the office. 

Within the next few days the foreman takes several 
hours away from his current job and goes to the location 
of the next one to study it there and plan his procedure. 
On that visit the superintendent accompanies him and 
explains and settles any details not clear. 

Arriving on the site of the new job with men, tools 
and material, the foreman is at once ready to com­
mence work. The material must be checked and c·om­
pared with the lists. No matter how carefully work has 
been laid out and material computed, as the work pro­
gresses different or additional material becomes neces­
sary. This is obtained by a telephone order from the 
foreman to the materials man and is likewise delivered 
by truck within 24 hours. Changes. in plans may be­
come necessary, in which case the engineer goes out to . 
the job and approves them before they proceed. 

In the substation connection job used as an illustra-
. tion more than 10,000 ft. of underground and overhead 
cable were to be installed, in sizes of 1,500,000 and 
2,000,000 circ.-mil. Cable is pulled in with a power 
winch truck, which is ordered by the materials man 
when wanted. The special tools· required for this work, 
such as cable grips, manhole guards, I-beam cable 
sheaves and steel pull line are sent out by the materials 
man from the tool storage room. 

The splicing of the underground lead-covered cable 
is done by the cable splicer and helper, who are sum­
moned by the construction gang foreman when he is 
ready. Splicing tools and equipment are contained in 
the cable splicer's cart which is brought to the job. 
When the splicing, training and racking are completed 
all cables are protected by wrapping with ¼-in. hemp 

Small items are placed in a box and locked­
all are tagged carefully • 

rope over which a sand and cement mixture is plastered, 
a protection sufficient to confine the damage of a burn­
out to the one cable in which it originates. All cables 
are identified by tagging in each manhole, at the dis­
connect switches and in the substation with aluminum 
tags on which is stamped the individual cable number, 
such as "71 C," the "71" being the feeder section num­
ber and the letter the reference to the particular cable 
on that section. 

The foreman is responsible for the performance of 
his gang. In the job illustrated the duct line ran 
under an alley. While cable pulling was in progress the 
foreman learned that paving of the alley would start 
within two days. Since this would have blocked his 
pulling completely, it was necessary to work fourteen 
hours a day for two days to get out of the way, and 
although this increased the cost by overtime work, the 
result was better than being completely blocked from 
work for a time. 

In cutting over cables and making them alive, the 
power supervisor is consulted on each move, as he is the 
man directly responsible for the operation of the power 
system. The construction work completed, it is in­
spected by the superintendent, who then approves the 
work order. The foreman makes notes of the date of 
completion and the quantity of the measuring unit of 
material used, and returns the work order to the office. 
All surplus material and scrap are returned to the store­
house for credit and the gang moves on to its next job. 

The duty of the cost clerk is to keep detailed costs 
of each job and so summarize them when work is com­
pleted that he can tell instantly how much the job costs 
in man-hours or money, total or per unit. This work 
also furnishes an accurate record of dates, material, 

All electrical material is kept in a storehouse with steel. 
shelves arranged for unit pilin.r 
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special charges and credits. In fact, it becomes the 
highly condensed record of that job. The unit costs 
are further tabulated by groups for reference in esti­
mating future jobs of like nature. 

The cost system is a simple method of bookkeeping. 
An account sheet is opened for each work order. On 
this are entered the labor items as listed in the "Labor 
Distribution" sheet kept by the timekeeper, material 
charges, cartage charges, special charges and credits. 

The job completed and the foreman's copy of the work 
order returned is the cue to the cost clerk to close up 
that account, price out his items, total and summarize 
them. These summaries are shown in Figs. 8, 9 and 10. 
The measuring unit shown on the work order is the 
appropriate one of a number of standard units each of 
which has a page in the condensed record of unit costs, 
and on this page, shown in Fig. 11, are entered the unit 
costs of this job for comparison against all jobs of a 
similar nature. 

There remain to complete the job the making or 
revision of records by the engineer who handled it and 

Truck Sands Bus Routes 
BY A.)\L LINDSAY 

Superintendent of Rolling· Stock Montreal Tramways, 
Montreal, Canada 

MANY heavy grades which must be negotiated in 
Montreal make it necessary during the winter 

months, with an abundance of ice and snow, to take 
every precaution available for safety. The slippery 
conditions make it necessary to sand bus routes not 
only on the grades themselves but frequently, under 
very icy conditions, over the greater part of their length. 
To carry out this work quickly and economically, the 
Montreal Tramways built the sand truck illustrated. 

The equipment for this sand truck came from dis­
carded parts of bus equipment. An overhauled chassis 
,was taken, and an engine and sand hopper were added. 
The sand hopper will hold 2½ tons of sand when filled. 
Under the forward part of this hopper there is room 
for two compartments, which are used for tools, shovels, 
etc. The interior sides of the hopper have a slope of 

Sand-spreading truck as used on bus routes by the Montreal Tramways 

the administrative details of completion such as notifi­
cation to the auditor, general storekeeper and valuation 
engineer. 

The entire scheme is nothing but an application of 
specialization, one man or a group of men to do each 
step in the work, and the whole so co-ordinated that 
each confines his work to his specialized portion. The 
advantages which result from this method of organiza­
tion are several: Each job is given individual attention 
and occupies a very definite place in the year's program; 
all details of each job are settled before work is com­
menced; all work of similar character is done in a 
similar manner according to standards which have been 
found best; the gang foreman is provided with full 
instructions so there is no chance for guesswork by 
him; working efficiency is very high because the fore­
man and his men can devote their entire time to the 
actual construction, unhampered by the necessity to 
provide material, run errands or tend to other details. 
As a result all jobs move along faster, more jobs are 
handled during the year and the efficiency of the depart­
ment is raised to a point that is hard to excel. 

1 in 3 toward the rear end of the truck, which has the 
distributing valve. The inside is sheet metal. 

Sand is spread by a saw-steel disk which rotates in a 
horizontal plane at the end of an extension shaft. This 
shaft is inclosed completely and runs on ball bearings 
which are mounted in a steel pipe. An Evinrude Super­
Elto outboard marine motor operates the sand-spreading 
mechanism. Sand or ashes is delivered from the control­
ling slide valve through a flexible hose to the spreading 
disk. The .top of the disk is provided with eight small 
hardened steel radial ribs ¼ in. high. These have been 
found sufficient to give the distribution required. 

The width of the road surface which is to be covered 
can be altered by adjusting the speed of the engine, 
the height of the radial ribs and the point of delivery 
on the disk of the sand supply. Cooling water for the 
Elto en.gine is drawn from the truck engine radiator 
and has been found to assist the circulation in the latter. 
To dampen the exhaust of the spreading engine a large 
muffler is provided, and to steady the engine under 
the unusually light load it is made to drive a rotary oil 
pump against a fixed pressure in the closed return pipe. 



Remodeling, Repainting and 
· Overhauling Methods in l(ansas City 

By R. S. Neal 
Superintendent of Equipment Kansas City Public Service Company 

Kansas City, Mo. 

Rattan seats covered, rubber tiling laid over floor, skirts 
added to car body, visor over front vestibule center 
window, new paint scheme applied, weather stripping 
added to ~indows, complete overhauling for trucks 
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E
XTENSIVE remodeling and overhauling of equip­
ment is now being carried out in the shops of 
the Kansas City Public Service Company. The 

program includes work on 45 cars. Folding doors are 
being installed at the front and treadle-operated doors 
at the rear. Safety air equipment is combined with 
the electrically operated rear doors. Seats which were 
previously covered with rattan are being overhauled 
and maroon Kemi-suede is placed over the rattan. Win­
dow latches, lifts and other car fittings are being nickel 
plated. A floor covering of rubber tiling is being laid 
and a metal wear-proof flexible matting added in the 
body of the car. In the vestibule a metal-rubber 
floor will be installed. Special skirts, Celotex lined, 
are being attached to the base of the car body to im­
prove the appearance and decrease noises from motorE> 
and trucks. Lamp shades of a special type are being 

used in connection with car lighting changes. A swing­
ing gate and a special metal visor are to be installed 
on the front vestibule. Cars will be painted inside and 
out, using a new paint scheme. 

The work is being done on a twelve-car-a-week sched­
ule, so that two cars are completed each day. The 
program for the work includes the placing of the cars 
in position in the erecting shop for overhauling. Trucks 
are removed and sent to the truck floor for general 
overhauling. Special attention is given to gears, bear­
ings, gear cases and other parts so as to eliminate noise. 
Springs and side and center bearings are being checked 
up so as to maintain a standard step· height. 

In connection with the body overhauling the lower 
right-hand front vestibule sash are removed and used 
for replacement and a special sash is installed in this 
position in conjunction with a Hunter "Enter-Front" 
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sign. Other sash are removed from the car, stenciled 
a nd then sent t o the glazing bench in the mill. After 
repairs have been made they are sent to the paint room 
for cleaning and repainting. The sash are reinstalled 
in the car during the final trimming by the erecting 
department. Body curtains are removed and sent to 
the curtain bench for thorough cleaning and repairing. 
From there they go to the paint shop to be installed 
when cars are trimmed. Old type khaki motorman's 
curtains are removed and replaced by new pantasote 
curtains. 

To reduce noise and also to provide greater warmth 
in the cars weather stripping is placed between the 
sash, as indicated in an accompanying illustration. All 
cars are being equipped with Faraday push buttons, 
and for this installation the pilasters are sent to the 
mill for reboring. Car roofs are inspected carefully, 
as it is found that about 25 per cent require recovering. 

The practice of the railway is to use monel metal for 
heater resistors. Where this wire has already been 
installed in th

0

e heaters they are left on the seat frames, 
but if they are not so equipped they are removed and 
sent to the electric shop for this change. Seat frames 
are removed and the backs and cushions stripped from 
t hem. Frames are marked with position and car num­
ber and sent to the paint shop for painting, after which 
they are ready to be installed in the car when it is 
trimmed. Seat backs are sent to the erecting depart­
ment and cushions are thoroughly dusted and cleaned. 
Spring plates on the longitudinal seats require consid­
erable care, as many of them are broken. An accom­
panying sketch shows the method of reworking these 
plates. Cattle-hair felt ½ in. thick is installed over the 
rattan and over this a covering of maroon Kemi-suede 
is placed. 

All car trim items such as sash locks, lifts, seat back 
corner castings, light sockets, etc., are removed, tagged 
with the car number and sent to the electric shop, where 
t hey are nickel plated, buffed and lacquered. Seat back 
corner castings are returned to the upholstering bench, 
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A t the front end of the car a spe~ial window is installed 

for use with signs and a visor is placed 
over the front center window 

wher e t hey are installed. in the backs as they are 
upholstered. ,Other parts are sent to the paint shop. 
Body stanchions 11r e removed and sent to the pipe bench 
to be cut t o size for fro nt-entrance use. Controller s 
a re removed a nd pipes, valves, etc., installed for the 
use of new safety a ir equipment . The safety air adapt­
ers are installed on t he heads of the controllers when 
t hese are overhauled. 

Motorman's and conductor 's railings are removed and 
sent to the pipe depart!D_ent for necessary repairs. Fare 

box brackets are added to the large post on the front 
railing. Also, when stripping the vestibule floor, the 
individual seat at the right-hand corner of the car is 
removed. Floor strips in the walkway, in the center 
of the car body floor, are removed and level floor laid 
in their place. This requires resurfacing of the trap­
doors. If the floor under the seats is very rough, uneven 
or weak it is replaced. All floor is placed in shape to 
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Method used for upholstering seats and cutting down 
broken spring plates 

make a good surface on which the composition flooring 
can be laid. An accompanying floor plan ~hows the 
arrangement. . 

The front door, door posts and operating mechanism 
are removed and all except the doors scrapped. The front 
door header is removed and sent to the mill for clear­
ance cuts for the upper door shaft arms. This header 
is reinstalled in its original position. Four new doors 
equipped with ·rnfety rubber buffers are fitted. Front 
doors are operated by one door engine located on a 
steel ba -e plate mounted in cabinets over the front door. 
Rear doors and shafts are removed from the cars and 
shafts are stripped from the doors and sent to the weld­
ing and machine shops for lengthening. Doors are sent 
to th z mill for repairs and reworking. A door engine 
cabinet, practically the same as that used over the front 
doors, is installed over the rear doors, in which two 
rloor engines are mounted on base plates. The rear exit 
f tep is equipped to operate in connection with a treadle 
device which is installed in the vestibule floor just 
inside of the exit doors. The rear doors are electri­
cally controlled and air operated. 

After the overhauling work is completed the car is 
placed over a pit in the rear of the paint shop and 
the composition flooring is laid. At the same time body 
ekirts are installed. They are made of No. 16 gage 
steel lined with Celotex and hinged to the car bodies. 
The:e skirts improve the appearance and decrease truck 
and motor noises. The metal visor which is installed 
over the center vestibule window is made of No. 20 
black iron and is installed when the cars are trimmed. 

Cars remain six days in the paint shop. The first 
day they are washed inside and out, scraped and sanded. 
The second day they are primed and puttied on the out­
s ide and the ceiling and hoods painted on the inside. 
The third day they are sanded and touched up on the 
outside and the first coat of enamel for the inside and 
outs ide is put on. The fourth day the second coat of 
enamel is applied both inside and outside. The fifth 
day the outside is blocked up for numbers and striped. 
The inside is touched up and switches and numbers 
a re put on. The next' day the car is trimmed for serv­
ice. An accompanying diagram shows the painting 
scheme used. 



Track pavement on Whitney Ave­
nue, New Haven, laid with 
granite block stretchers forming 
the flangeways 

Extensive Annual Track Reconstruction 
Done by Connecticut Company 

W ay maintenance is co-ordinated with municipal 
paving program. T-ra il is standard. Flangeways 
are formed by granite blocks set in rich concrete. 
Pavement between rails has extremely low crown 

By M. M. Johnston 
Division Engineer Connecticut Company, New Haven 

BELIEVING that careful maintenance of the 
· permanent way is an essential of good electric 

railway service, the Connecticut Company has 
adopted a policy of extensive annual track reconstruc­
tion. During the past six years 133 miles of track has 
been rebuilt, a yearly average of slightly more than 
22 miles. Last year 21.33 miles of city track and 9.73 
miles of interurban track were reconstructed, or slightly 
more than 31 miles in all. This was the largest amount 
done in any one year of the company's history. The 

:!'.III,EAGJ<; OJ<' THACK REBUILT BY THI<; CONNECTICUT 
COJ\IPA:-:Y, BY YEARS 

Year 
1921 
1922 
1923 
1924 
1925 
1926 

City 
12.81 
27.73 
17.89 
14.69 
11.17 
21.a3 

Total .•••...••..••.•••••.•••.•. 105.52 
Average ................•....• 17.69 

Interurban 
6.02 
2.91 
2.19 
5.04 
2.83 
9.73 

27.72 
4.62 

Tota.I 
17.83 
30.64 
20.08 
19.63 
H.00 
31.06 

133.24 
22.21 

total mileage reconstructed by the Connecticut Company 
in 1926 was second only to that of the Chicago Surface 
Lines, the largest urban electric railway in the world. 

The track rebuilt by the Connecticut Company has 
varied somewhat from year to year, as shown in the 
accompanying table. 

Under the laws of Connecticut an electric railway is 
required to pave only 8 in. on each side of the rail. 
However, if trackwork is done separately from general 
paving, the entire cost of removing and relaying the 
pavement in the track area must be borne by the rail­
way. Where there is double track, this sometimes 
means paying for a strip of pavement 19 ft. in width. 
For this reason the Connecticut Company makes every 
effort to co-ordinate its track reconstruction with the 
paving programs of the various municipalities through 
which its lines run. 

When a paving project is proposed the railway investi­
gates the age and condition of its track in the street 
and decides whether or not it will last the life of the 
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I 
ll 

Template used for shaping fiangeways 

new paving. If it 
is thought that 
the existing struc­
ture will last that 
1 en gt h of time 
j o i n ts are in­
spected, tightened 
and welded, defec­
tive ti es are re-

Sketch Showing Plan of Form placed an d the 
track put in thor­

oughly good• operating condition. When it is believed 
that the old track will not last the life of the new paving 
the entire structure is renewed. 

Methods of track construction vary somewhat on the 
different divisions of the Connecticut Company. Those 
used on the New Haven division are typical of the gen- _ 
eral practice on the company's large city divisions. At 
Hartford, however, the soil conditions require a special 
type of construction. 

A 

B 1-,..--.--/l"----~ 

In track reconstruction the first step after the removal 
of the old material is to roll the sub-grade. This can 
be 'done, of course, only when the old ties are replaced. 
Whenever new rail is used all old ties are removed and 
new ones laid. If the old rail is put back only question­
able ties are renewed. 

Chestnut or oak ties 6.in. x 8 in. x 8 ft. are used in 
the present standard city track on the New Haven 
division. Last year the ratio was approximately 70 per 
cent chestnut ties and 30 per cent oak. They are ob­
tained from VirginJa and Pennsylvania as well as locally 
to some extent. Average cost at the present time is 
about $1.10 per tie. Treated ties are not used by the 
Connecticut Company as experience has shown that un­
treated ties in permanent pavement will last as long in 
the sandy soil of this region as does the rail. At Hart­
ford steel.ties are used thoroughly tamped. with crushed 
stone supported on a special concrete mattress designed 
to suit the unusually difficult soil conditions. 

Tie plates with an inward cant of 1 in 20 to increase 

k-----/Z"-----~ 

k----12"'···--·,..J 

CL:-~ l" 
.•6"-KJCJ-/h, re¥il - ¼ Crown 

C 

D 

k------ll 11---->-l 

k -- -1211---->1 
Standard types of low-crown pavement used by the Connecticut Company 
(A) Asphalt with granite block stretchers. (B) Asphalt with concrete ftangeways. 

(C) Asphalt with shaped ftangeways. (D) Concrete with shaped tlangeways. ' 
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the area of wheel contact on the rail are used with new 
rail. A feature of these plates is the staggered notch­
ing of the spike holes. An article on this subject was 
published in ELECTRIC RAILWAY JOURNAL April 5, 1924, 
page 537. 

Rail used on the city divisions is standard 6-in., 
100-lb. A.R.A. section except in the Hartford division, 
where grooved girder rail is used on account of franchise 
provisions. Both thermit and seam welded joints are 
used. The cost is approximately the same, about $6.50 
per joint. Base plates are used with seam welded joints, 
as told in the article already referred to. Thermit 
welded joints are unsupported. In paved track no ex­
pansion joints are provided exc·ept at special work. 

Pavement used with the standard city construction is 
of five types: (a) Asphalt with granite stretchers on 
each side of the rail, (b) asphalt with a concrete strip 
on each side of the rail, (c) solid asphalt laid up to 

Asphalt paving with 8-in. concrete strip on each side 
of rail. Flangeway is made by means of tem­

plate shown on preceding page 

the rail, (d) solid concrete laid up to the rail, (e) solid 
granite block laid up to the rail. Because of the narrow­
ness of the strip the cost does not vary greatly except 
in the cost of the granite block construction that aver­
ages about $2.35 per foot of single track, this cost repre­
senting four strips 8 in. in width. An article dealing 
with.certain features of this construction was published 
in the ELECTRIC RAILWAY JOURNAL Jan. 31, 1925, on 
page 194. 

When granite blocks are used to form a flangeway, 
as in structures (a) and (e) of the preceding para­
graph, they are set in a dry mixture consisting of one 
part cement and two parts sand. The blocks are thor­
oughly rammed home. Between the block and the gage 
side of the rail a 1-2-3 mixture of concrete using very 
fine stone is placed. This mixture is thoroughly 
rammed between the block and the web of the rail and 
is plastered with a wet mixture consisting of one part 
sand and two parts of cement. Finally the whole strip 
is sprayed with water from a hose, which sets up the 
sand and cement cushion under the blocks and prepares 
them for grouting. 

Sometimes the granite blocks are grouted all the way 
to the top, and at other times only half way up, depend-

ing on the amount of vehicular traffic using the street. 
Unless this is extremely severe, the grouting is carried 
only half way and the remaining space is filled in with 
pitch and gravel. From the railway viewpoint this 
method is considered preferable as it tends to seal up 
the track structure better and maintains the bond be­
tween rail and pavement. 

When asphalt or concrete is used without granite 
block stretchers the flangeway is made by shaping this 
material. It is tamped under a special curved template 
shown in an accompanying sketch. This work is done 
in 12-ft. sections. A considerable amount of pavement 
has been laid in this manner and has given satisfactory 
service. 

Only a -1-in. crown is given to the pavement between 
rails. Drainage depends largely on the longitudinal 
grade. At low points, and elsewhere as needed, track 
drains are installed. These are of cast iron shaped to 

\ Granite blocks -are used for pavement 3 ft. each side of 
track drains regardless of how remainder of 

street is paved 

fit the flat crown. Approaches to these drains are paved 
with granite block for 3 ft. on each' side regardless of 
the general street paving. 

During three years experience no trouble has been 
encountered with dirt or ice in these flangeways. Auto­
mobiles trying to turn out of tracks do not slew or skid. 
There is less wear on the pavement on account of Jess 
impact caused by vehicles crossing the tracks at right 
angles. There is also less wear because the flangeway 
is too narrow to permit wheels to drop down between 
rails. The low crown design has proved popular with 
the public in general because it has made the pave­
ment smoother in the track area. 

Data on Painting Car Roofs 

T HE time between paintings of car roofs was founa 
to vary between six to eighteen months on several 

Southern railways. New Orleans paints once in eight­
een months, Atlanta, Knoxville, Memphis and Birming­
ham paint once a year and Mobile paints twice a year. 
Dallas is using Gilsonite paint and has tried Valdura 
and Asphalt paints. The life of canvas roofs was found 
to vary up to a maximum of ten years. 



Turning and Slotting of Commutators" 
Modern railway motors are slotted. Mica should be 
removed carefully from the sides of the slot or the 

beneficial r esults from slotting will be lost. Depth 
of slots should be from 3/ 64 m. to 5/ 64 m. 

By Jesse M. Zimmerman 
Renewal Parts Engineer Westinghouse Electric & Manufacturing Company, 

East Pittsburgh, Pa. 

DIFFERENCES of opinion will always exist re­
garding the resurfacing of the commutator face 
by grinding or by turning. Each method has 

its advantages as well as its disadvantages. The great­
est advantage of turning the commutator face is that the 
time required is very short. The kind of tool to use is 
not important and each machinist has his favorite tool 
for each different line of work. However, a diamond 

*This Is the eighth of a series of artlrles on commutators for 
railway moto1·s. The others were: Choosing l\laterlals for Rail­
way l\lotor Commutators, published Aug. 21, 1926; Important 
Considerations in Replacing Commutator Bars, published Oct. 23, 
1926; Accurate Machining of the V's of Assembled Commutators 
ls Essential, published Nov. 20, 1926; Mica V-rlngs and Bushings 
Have Important Functions In Commutators, published Dec. 18, 
1926; Methods and Equipment for Efficient Assembling of Com­
mutators, published Jan. 16, 1927; Soldering of Railway Motor 
Commutators, published Feb. Ill, 1927, and Preventing Flashovers 
ls an Important Part of Commutator Maintenance, publlshecl 
March 19, 1927. 

Undercutting machine made 
in the Homewood shop of the 
Pittsburgh Ra ilways 

pointed tool slightly cupped at the top and set so that 
it will have sufficient clearance between its side and the 
commutator face will give very satisfactory results. 
The cutting edge of the tool should be located slightly 
above the center line of the armature. One can always 
feel that the commutator will have a smootli finish if 
the chips of copper curl up while machining. During 
the machining the commutator should run at its max­
imum operating speed. If the speed is too slow the 
tool will cut the copper deeper than the mica. In order 
to remove as little copper as necessary the cut should 
be made very light. 

The final finish given the commutator is usually re­
moval of the tool marks by No. 00 sandpaper. This 
should be done after the undercutting operation. Some 
repairmen have found that by running the commutator 
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at a high speed, using a file to remove the tool marks 
and later finishing with No. 00 sanci,)aper, a very smooth 
finish is obtained. Extreme care must be exercised 
when using the file not to bear on it too heavily, as 
it has a tendency to cut very rapidly. This method has 
the disadvantage of removing too much copper from 
certain spots, making the commutator surface uneven. 
Both the sandpaper and the file have a tendency to cut 
the copper deeper than the mica. 

The commutator face may be ground with a special 
carborundum stone which fits in the tool post of the 
lathe. It will remove a minimum amount of copper in 
resurfacing because the cuts made by the stone are very 
shallow. The last cut will produce a polish without 
need for file or sandpaper and give a true, smooth sur­
face. The disadvantage of the grinding method is the 
length of time required. Some operators take a rough 
machine cut across the commutator surface when it is 
badly cupped and then use a carborundum stone for 
finishing. Other railway operators object to the use of 
the carborundum because the grit from the stone im­
beds itself in the copper, causing the brushes to wear 
rapidly. Careful inspection of the commutator face will 
show whether this is so. 

If the commut~tor is properly undercut and brushes 

of the correct grade are used it will 
soon take a natural polish if the 
brush surface has an average finish. 

A cleat! undercut commutator re­
duces the burning of the copper 
bars, increases the life of the brushes 
and practically eliminates flashing 

At left, undercutting a commutator 
with a motor-driven saw at the East 
Pittsburgh Works of the Westing­
house Electric & Manufacturing 
Company 

Center view, protecting commutators 
while the armatures are in storage 
in Homewood shop of the Pitts­
burgh Railways 

At bottom, undercutting commutators 
with a power-driven saw mounted 
on a lathe head 

because it prevents high mica, which is caused by the cop­
per wearing the more rapidly so that the brushes will ride 
on the mica strips. This causes a burning action be­
tween the copper and the brush, which wears away the 
contact surface. If the burning action continues grooves 
will be burned completely around the commutator. 
When the mica is high at one part of the commutator 
only this burning action will eventually cause a flat spot, 
which w]l grow until it will be necessary to resurface 
and undercut the commutator. 

Undercuttin'.r is done after the armature has been 
soldered and banded and the commutator face and neck 
resurfaced. It should never be done before the com­
mutator has been soldered, as the undercut slot is liable 
to fill up with solder. Four essentials should be fol­
lowed when undercutting a commutator. First, it is 
important that none of the mica remains in the slot. 
This can be prevented by using a saw which is at least 
0.005 in. larger than the mica strip. After the under­
cutting a heavy hack saw blade should be drawn through 
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Lathe tool holder and carborundum stone for 
grinding commutators 

each slot to remove any mica which may remain in it. 
In order to undercut the entire face of the commutator 
without cutting into the neck the saw must be as small 
as possible, yet it must be large enough to undercut · 
the commutator to the proper depth. 

Commutators should be undercut with a high-speed 
carbon saw operating at approximately 2,000 r.p.m. 
This saw should be drawn toward the operator so that 
he can guide it when starting to cut. It should revolve 
so that the teeth will strike the bo~tom of the slot first. 
This will leave a clean slot on the brush surface. 

An undercut commutator should operate from one 
heavy inspection period to the next. The maximum 
and minimum depth should be -h in. and -h in. re­
spectively. However, the depth can be -increased or de­
creased according to conditions. Should the armature 
be removed 'for minor motor repairs the commutator 
·should be inspected carefully and if the mica is getting 
flush with the copper it should be undercut. 

Undercutting is done by either a motor-driven or a 
belt-driven saw. Where only a few armatures are to 
be undercut a special knife or a hack saw is sometimes 
used, but this method is inefficient and slow. On the 
other hand, where many armatures are to be slotted 
the undercutting is usually done on a special machine. 

An efficient undercutting outfit made in the shops of 
the Pittsburgh Railways is shown in the accompanying 

Armatures are rotated by belt for polishing the 
commutator face after undercutting in the shops 

of the Pittsburgh Railways 

illlustration. This machine was made from an old lathe, 
the saw being belt driven from a ¼-hp. motor. After 
the commutator has been undercut, in order to polish 
the brush surface with sandpaper the armature is 
rotated by placing a belt around the armature connect­
ing it directly to the motor. 

Some operators have had good success with an under­
cutting outfit clamped to the tailstock of the lathe. The 
portable electric-driven outfits are popular in some of 
the smaller shops and give good results. The main ob­
jection to this type is the difficulty in guiding the saw. 
When making or purchasing an undercutting machine 
it is essential that the rotating spindle be supported ·by 
a bearing as close to the saw as possible. Any type 
of stationary undercutting outfit should have a hood and 
a suction hose to carry off the mica dust. 

After the commutator has been undercut the bars 
have very sharp edges. If left, these will cause arcing 
and pitting. Once started, arcs between the bars will 
tend to concentrate on these edges, and may result in a 
flash. Eventually the bars will be pitted badly. It is 
important that these sharp edges be rounded off, which 
can be done by drawing a small three-cornered file 
through the slot. 

After the commutator has been given its final finish, 
it should be protected from dirt, oil and moisture while 
the armature is in storage. The· Pittsburgh Railways 
has adopted the scheme of covering the commutator 
face with several turns of wrapping paper. 

Unnecessary Signal Lights Retard Traffic 

H APHAZARD installation of automatic signal lights 
not only delays traffic . but may actually increase 

the congestion and danger at street and ·highway -inter­
sections, according to a report compiled by the Albert 
Russel Erskine Bureau for Street Traffic Research. It 
is stated by Miller McClintock, director of the bureau, 
that "automatic stop and go signals are unquestionably 
an effective means· of controlling traffic, and their 
effectiveness has been proved by many installations that 
have speeded traffic and reduced accidents in Los 
Angeles and Chicago, but it should- al~ays be borne 
in mind that traffic signals stop traffic as well as move 
it, and that wherever a device of this kind is installed 
it immediately places an automatic limit on the time 
the intersecting streets may be used. In general, the 
time along one street is reduced 50 per cent-the signal 
giving alternate right of way to the streets controlled. 
Unless the alternate movement is nec·essitated by a real 
congestion at the intersection which reduces the oppor­
tunity for movement to a point below that permitted 
by the signal, it is apparent that the control device can 
have no other effect than to retard traffic flow. 

"Stop and go signals should rarely, if ever, be in­
stalled for pu,rely safety purposes. The primary pur­
pose of the signal is to start and stop traffic to facili­
tate movement., Dangerous intersections where traffic 

· conditions do not justify the maintenance of a stop 
and go signal can best be controlled by the installation 
of warning signs, and in some cases by the application 
of a through-stop street rule." 

The danger of installing stop and go lights where 
they are not necessitated lies in the disregard for this 
type of regulation that grows when motorists are 
unnecessarily delayed. The willingness of the motoring 
public to give obedience to an unpoliced signal varies 
in ratio to the reasonableness of the control exercised. 
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Modernizing Work Car 
Equipment at Salt Lake City_ 

At a Cost of $1,700 a n Electric Locomotive of the Utah 
Power & Light Company Has Been Completely 

Revamped and Adapted to Present-
Day Conditions 

BY F. D. HEIGES 
Offi ce Engineer Utah Light & Trans it Company, Salt Lake City 

STRIKING is the contrast between the dilapidated 
appearance of an old work car battered by years of 

service and the neat and trim look of the same car 
fresh from the hands of capable workmen. A trans­
formation of this kind was recently accomplished in the 
case of an electric locomotive of the Utah Light & Tran­
sit Company. Air compressors, trucks, drawbar _and 
electric equipment on the rebuilt vehicle are those that 
were on the old one. The frame and the body are new. 
Accompanying illustrations show this car before and 
after modernization. Reconstruction resulted in a sub­
stantial saving to the company, and also had consider­
able advertising value in that the operation of an up-to­
date efficient looking locomotive over the streets of Salt 
Lake City gives the people the impression that the com­
pany is endeavoring to furnish high-class service with 
the best possible equipment of every kind. 

The old locomotive originated about 1909 by the in­
stallation of an obsolete street car body on a flat car 
and motorization of the trucks. Its color was black 
instead of the standard yellow of the company's other 
rolling stock. 

After the old car had been completely dismantled the 
trucks were thoroughly overhauled, steam-cleaned and 
repainted. Upon these, in place of the old wooden 
frame, was constructed a steel frame 30x6 ft. in size 
_consisting of two 8-in. channels running lengthwise on 
the outside, four 8-in. steel I-beams running through the 

This locomotive was built in 1909 by placing an old body 
on a flat car and motorizing the trucks 

center, and two 10-in. arched channel bumper plates 
forming the ends. The extra height of the 10-in. bumper 
plates above the 8-in. I-beams permits a 2-in. floor of 
tongued and grooved wood to be fitted under the ends. 
Steel strips have been placed along both edges of the 
floor as a protection to the surface. 

A cab was built 8 ft. 6 in. square. This is 13 ft. 
shorter than the old cab, while the frame itself is 3 ft. 
shorter. The greater length and narrow width of the 
old cab hampered the view of the motorman. Having 
a smaller cab on a shorter frame and flush with it 
permits the operator to have a clear range of vision on 
all sides and there is less likelihoo·d of accidents. The 
center height of the cab is 7½ ft., while the side height 
is 6½ ft. It is built of steel and wood lined. In all 
there' are ten windows, three on each side and two on 
each end. All the windows are movable in the new cab, 
while in the old cab only the center windows were 
movable. Doors are located at the ends, diagonally 
opposite each other, with the controller located at the 
center window on one side. Five electric heaters main-

The same locomotive after being thoroughly overhauled. A new frame and a new cab 
were install ed on ~he old running gear 
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tain a comfortable degree of warmth in the cab during 
cold weather. 

This rebuilt locomotive is mounted on 33-in. wheels 
and is equipped with four Westinghouse 93 motors. The 
total weight is approximately 40,000 lb. AIJ the wiring 
has been placed in conduits, another advantage over the 
old vehicle. The cab of the old locomotive was con­
gested by the presence of air tank and compressor, while 
on the new locomotive the compressor is underneath the 
frame and the air tank is outside of the cab along the 
end wall. 

The new body and the reconstruction work cost $1,700. 
Including the value of the old equipment used, the total 
valuation is about $8,500 for the vehicle. In utility it is 
believed to be the equivalent of an $11,000 car. Two 
locomotives were rebuilt in this way, effecting a saving 
estimated at $5,000. 

The Readers' Forum 
11~1 

Difficulties in Wheel Removal Discussed 
INDIANA, COLUMBUS & EASTERN TRACTION COMPANY 

SPRINGFIELD, Omo, April 4, 1927. 
To the Editor: 

I have read with considerable interest the article 
"Wheels Removed and Pressed on Economically," on 
page 331 of the Feb. 19 issue of ELECTRIC RAILWAY 
JOURNAL. Just to make it more interesting, I wish to 
criticise the practice of the Wilkes-Barre & Hazleton 
Railway, as I think it can be improved upon. 

In the first place I do not approve of burning the 
wheels in order to remove them from axles. I note they 
have a 400-ton wheel press, and that 36-in. wheels are 
bored 7 in. and put on at 75 tons, which is standard 
practice. It is true that it will require probably twice 
this pressure to remove these wheels after they are 
worn out, due to thEl, metals of wheel and axle settling 
into each other under continued pressure and vibration. 
We have found that a method of removal much cheaper 
and better than burning is to heat the wheels with a 
large coal-oil torch. This does not injure the wheels 
in the least, which is worthy of consideration for the 
reason that frequently wheels removed from axles are 
used again for some purpose. 

The practice at the I., C. & E. shops is as folJows: 
100 tons is considered a maximum safe pressure for a 
5-in x 9-in. axle. A pressure of 100 tons is first 
applied; if the wheel does not start, the flame from a 
torch is applied for about five minutes, and pressure is 
then again applied, Jetting the flame stiJI play on the 
hub of the wheel. If the wheel does not start, a pres­
sure of about 100 tons is kept on until it does start, 
which is rarely more than seven or eight minutes from 
the time of first applying the torch. 

There is not the slightest danger of injury to case­
hardened or heat-treated gears in this ·process, as the 
temperature of gear or hub rarely exceeds that of boil­
ing water, or 212 deg. F., while with the cutting process 
there is some danger of injury to a gear and also to the 
surface of the axle and journal bearings unless protected 
thoroughly. . 

The second criticism I make is that the use of a thrust 
cylinder and mandrel in putting on wheels is cumber­
some, slows up the work and is not at all necessary. 

If ends of axles are faced off square with the center 
line and the pressure faces on the wheel press are kept 
in good order there is no danger of springing an axle 
if allowable pressures are not exceeded. 

F. J. FOOTE, 
Superintendent .!llotor Power and Equipment. 

Judging Maintenance by Car Failures 
DES l\IOINES CITY RAILWAY 

DES MOINES, IOWA, April 6, 1927. 
To the Editor: 

The discussion of car failures in ELECTRIC RAILWAY 
JOURNAL has been very interesting. This is important, 
first from the point of judging the degree of main­
tenance and second from the transportation standpoint. 
The mechanical and transportation departments must 
be in perfect accord or the car failures per 1,000 miles 
cannot be kept at a low point. Car failures cause the 
car riders much discomfort, as no one likes to change 
to another car during the short ride downtown even 
in good weather, not to mention in bad weather, when 
troubles generaJJy happen. 

It is only by frequent and thorough overhauling of 
the equipment and a strict method of inspection that 
the mechanical department can deliver the service it 
should. In addition, alJ car failures must be gone into 
carefulJy and steps taken to prevent future one.; of 
the same nature. 

Cars on this property are overhauled on a 100,000-
mile basis, including painting. They are inspected on 
a 1,200-mile basis, except the brakes, which are given 
attention every 600 miles. Oiling of armature and axle 
bearings is taken care of at every 1,200-mile inspection, 
while journal bearings and gears are lubricated every 
4,800 miles. 

There seem to be many different ways on the various 
properties of classifying a car failure. If we find it 
necessary to pulJ a car off before its run has been com­
pleted, it is considered a car failure, of which a certain 
number are chargeable to equipment and a certain num­
ber are not chargeable to equipment. Every item is 
chargeable to equipment except broken glass and col-
lisions. . 

Although the pull-in of many cars can be prevented 
by having a man repair cars on the road, we do not 
believe this to be a satisfactory practice on account of 
delays and discomfort to passengers while the man is 
making the repairs. About the only road work we do 
is to replace burned out lamps. C. R. McMAHON, 

SuperintendP.nt of Equipment. 

Cast Bars Not Drop Forged 
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 

WILKINSBURG, PA., April 1, 1927. 
To the Editor: 

In my article in ELECTRIC RAILWAY JOURNAL for 
Oct. 23, 1926, one sentence read: 

"The BrineJJ hardness number for cast copper bars 
which are later 'drop forged' or 'bumped' is from 50 
to 55." 

The use of the word "drop forged" was somewhat 
ambiguous. It was not my intention to convey the im­
pression that "drop forged" bars are cast, but it was my 
intention to state that the Brine]] hardness number for 
cast copper bars which are later "bumped" is from 50 to 
55, by the word "bumped" meaning what is sometimes 
termed "cold pressed bars." 

JESSE M. ZIMM ERMA 'i' 
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Adventures .of Old Man Trouble 
011 the 

Hicksville Railway 

Neat platform men are a 
continual advertisement that 
the electric railway is a live, 
vivid part of the community's 
life. Car operators are in 
daily contact with the rail­
way\ customers. Their neat 
appearance should be a part 
of the clean, tidy condition of 
the cars. 

E LECTRIC RAILWA Y JoURliAI. will be 
glad to furnish press proofs of this 
page free· of charge for posting on 
bulletin boards and will supply electro­
types of this series at cost for use in 
compan~· publications. 

--

J. ~l. Zlmmt-rman and f,; _ L. Proc.-tor, Wt-Jtl1uchnu!'<> 1-;IN·trfr & Manurarturlnic C"ompany 

Tlz e Annual 

Easter l11spectio11-

ff/ ould J\Tot a 

If/ eekly I 11spectio11 
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Fifteen Cash Prizes Offered to 

W
ITH a desire to stimulate the improve­
ment of railway maintenance methods 
and to assist in spreading information 

regarding practices and equipment that are 
proving of value, ELECTRIC RAILWAY JOURNAL 

will award three capital prizes of $200, $100 
and $50 for the three best maintenance ideas 
submitted before Aug. 1, 1927. In addition 
twelve monthly prizes of $25-one each month 
beginning with the May 21, 1927, issue-will be 
given. Tbe articles submitted for the capital 
prizes will be published in the maintenance data 
sheet section of the issue of ELECTRIC RAILWAY 

JOURNAL devoted to maintenance and construc­
tion. A minimum of $5 will be paid for each 
article submitted in this competition which is 
accepted for publication. 

The purpose of the competition is to arouse 
interest among maintenance men in the de­
velopment and adoption of improved methods 
for performing routine work, or new methods 
or fixtures that save labor, time and money for 
the electric railways. 

The prizes will be awarded primarily on the 
value of the idea presented and its adaptability 
to the maintenance work of electric railways 
generally. The form of presentation will be 
judged only as to the clearness with which the 
method or device is described and illustrated, 
and the extent to which information is given 
which will be needed by other properties inter­
ested in using the idea. Fine writing is not nec­
essary. It is the intention to make the prizes 
available to men engaged in practical mainte­
nance work. Therefore all that is necessary is 
a concise and clear statement that will be in a 
form to help other maintenance men. At least 
one photograph, drawing or sketch is required. 

Rules for the Competition 

THE competition will be judged and the 
prizes awarded by a committee consisting 

of men in the industry intimately associated 
with the line, rolling stock, and way depart-

ments, whose affiliations particularly fit them 
to pass on the subjects covered in the mainte­
nance data section, and the editor of ELECTRIC 
RAILWAY JOURNAL. The names of the judges 
will be published later. All decisions of the 
judges in making awards or in interpreting .the 
conditions of the contest will be accepted as 
final. The articles submitted will be judged 
in accordance with the following conditions: . 
I Any employee or official of an operating 

electric railway or electric railway bus sub­
sidiary may compete for the prizes. 

2 Each contestant may submit any number 
of items he desires, each of which will be 

judged separately. An individual may win 
several of the prizes. One item may win both 
a capital prize and a monthly prize. 

3 The author does not necessarily have to be 
the originator of the idea, but it must be 

adopted and be in use on the property with 
which he is connected. The idea submitted 
may have originated on another property or 
may have been furnished by a manufacturer. 
No device or method a description of which, 
to the knowledge of the contestant or the 
judges, has been previously published will be 
eligible for this competition. 

4 The competition is not limited to those who 
originated or developed the idea or appa­

ratus described. Any employee, with the ap­
proval of the department head concerned, may 
submit a maintenance practice or device used 
on his property. More than one article cover­
ing the same device or method will not be ac­
cepted, however. 

S \Vhere the management of a railway h·as a 
practice of requiring approval of articles 

sent out for publication such approval must ac­
company the manuscript. If written approval 
does not accompany the manuscript it will be 
assumed that such approval is unnecessary. 

• 
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6 An article may be submitted by several 
persons or by a department, and need not 

be written by the person in whose name it is 
submitted. The prize will be awarded to the 
individuals or department whose name appears 
on the manuscript, and can be distributed 
among the winners on any basis they may desire. 
Should there be a tie for any prize the full 
amount will be awarded for each of the articles 
involved in the tie. 

7 Articles may describe any maintenance prac­
tice or device used by any department of a 

railway such as the maintenance of rolling 
stock, buses, shop equipment or methods and 
equipment for overhead line repairs, power dis­
tribution and power generation devices, signal 
work, track and way maintenance, etc. 

8 Due to the limited space available in the 
maintenance data pages, articles submitted 

for these prizes should be preferably 100 to 
200 words in length and should be accompanied 
by one illustration. Brevity consistent with a 
proper presentation of necessary information 
will be given weight in judging articles. In no 
event should they be longer than 400 words 
with not more than two illustrations. Articles 
will be published as promptly as space permits. 

9 In rating the various articles the committee 
will consider the primary value of the meth­

od or device as of highest importance. The 
committee will also consider its practicability, 
the advantages and economies that are set 
forth. In rating manuscripts for the capital 
prizes the committee will also consider the 
clearness and completeness with which the idea 
is presented in the original manuscript. 

lo All articles must be in the English lan­
guage and be mailed to the editor of 

ELECTRIC RAILWAY JOURNAL, Tenth Avenue 
and 36th Street, New York City. To be eligible 
for the capital prizes to be awarded the enve-

lope must bear a postmark dated before Aug. 
1, 1927. Envelope and manuscript should be 
marked "Maintenance Competition." Any 
number of items may be sent in the same en­
velope. Photographs or sketches should ac­
company manuscript and be attached thereto. 
Drawings or sketches may be in pencil, or blue 
prints will be accepted. Photographs should 
be protected against damage in mailing. Each 
item submitted should bear the name or names 
of the individual or individuals for whom it is 
submitted and to whom awards are to be made. 
Articles will be published under the names of 
individuals or department appearing on the 
manuscripts. Photographs, sketches and manu­
scripts should be so marked that should they 
become separated they can be identified readily. 

11 The original manuscripts and illustra­
tions will be turned over to the committee 

of judges to determine which will receive the 
capital prizes. These may, however, be pub­
lished before or after capital prizes are 
awarded. Monthly prizes will be judged by 
the committee after the articles are published 
in the maintenance data section, the best items 
being selected each month from those appear­
ing in the issue in the month devoted to main­
tenance and construction. 

12 The announcement of the winner each 
month will be made in the issue devoted 

to maintenance and construction ( the third 
issue each month) following the one containing 
the item. 

13 Any material submitted may be published 
at any time after its receipt that the 

editors of ELECTRIC RAILWAY JOURNAL 
decide. 

14 The winners of the capital prizes- for 
the best idea $200, for the next best 

$100, and for the third best $50, will be an­
nounced in the annual convention number of 
ELECTRIC RAILWAY JOURNAL to be published 
in September, 1927. 

1 S All articles submitted will become the 
pr Ope rt y of ELECTRIC RAILWAY 

Jm.TRN!\L and no manuscripts will be returned. 
• 
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More Comments on Annual Maintenance 
Issue of March 19 

C. J. Jo NA s of the Cincinnati 
Street Railway writes: 

I know of no bettu way to serve the 
maintenance men than the JOURNAL as 
it is n:>w being conducted. A. E. HA A K, general superin­

tendent the Gray Line Motor Tours, 
Colorado Springs, Col., writes: 

The Maintenance Number of ELEC­
TRIC RAILWAY JOURNAL for March 19 
is certainly very interesting. One of 
the outstanding items in the is sue is 
the review of improved equipmer.t for 
maintenance operation. It certainly 
will help the shop forces. We are pass­
ing the number to all of our depart­
ments and we are sure that they will be 
benefited greatly by reading all the 
items covering maintenance sugges­
tions. 

H. R. ME Y ER, renewal parts sec­
tion Westinghouse Electric & Manu­
facturing Company, says: 

I wish to compliment you on the new 
maintenance data section which ap­
peared in your Annual Maintenance 
Number. It will be of unquestionable 
help in getting before all railway men 
the things which have been accom­
plished in an engineering way or from 
a maintenance standpoint. In a pre­
vious issue there was an article by Mr. 
Williams of the Department of Street 
Railways, City of Detroit, calling at­
tention to the need for a real good 
method of correlating engineering in­
formation and putting it in such form 
that it would be of use to electric 
railway men. It seems to me that the 
new department which you have started 
in ELECTRIC RAILWAY JOURNAL will do 
more toward taking care of this situ­
ation than anything that has been 
done so far. 

G. H. 'STIER, superintendent of 
rolling stock and buildings, Philadel­
phia Rapid Transit Company, says in 
part: 

We feel that the step which you have 
taken in establishing a special main­
tenance notebook section is an inter­
esting one. The material which you 
propose to publish in this section will 
be of .particular interest and benefit to 
all parties interested in the maintenance 
of electric railway equipment. Having 
the information presented in a form 
which will make it possible to bind 
the sheets together in compact form, 
while at the same time the copies of 
the JOURNAL will not be rendered unfit 
for binding purposes, seems a good 
plan. 

K E I T H C O N N E R of the' James­
town Street Railway,, Jamestown, 
N. Y., says: · 

Fine! Expect to receive much valu­
able information through your new 
department. 

C.R. McMAHON, superin­
tendent of equipment Des Moines 
City Railway, says: 

There are so many good things in 
the March 19 issue that I hardly 
know which to mention first, but really 
I believe that your new section of main­
tenance data sheets will prove very 

popular with the readers. It surely 
will with me. I was interested greatly 
in the articles by various maintenance 
superintendents, especially the 100 per 
cent operation of Chicago surface lines, 
the article by J. S. McWhirter on car 
cleaning and the article by A. T. Clark 
of Baltimore on car painting. The sec­
tion on improved equipment calls to 
our attention new devices which might 
otherwise escape our notice. 

S. L. V A u G II A N, vice-president 
and general manager Grand Rapids, 
Grand Haven & Muskegon Railway, 
said: 

I have looked over the March 19 
issue very carefully and find some very 
interesting articles. I think your 
schem:! of publishing monthly main­
tenance numbers is good. 

Dick's Enemies Keep Active 
And Provoke a C risis 

WHILE Dick Prescott, assistant 
shop superintendent of the Con, 
solidated Railway & Light 

Company, was engrossed in the work 
of raising the company's maintenance 
standards and improving shop practices, 
those to whom progress is anathema 
and to whom energy and ab ility in 
others always loom as a threat to their 
own personal prestige became more and, 
more uneasy. 

Pete Welsher, shop inspector, saw in 
Dick's ability not only a definite ob­
stacle to his own ambition but a posi­
tive menace to the privileges which he 
had built up for himself in the shop. 
He was amazed at the rapidity with 
which the young superintendent j!ained 
knowledge and experience. Being lazy 
himself. he realized that Dick was ready 
to pay a price in hard work and devo­
tion to the job with which he was pow­
erless to compete, There loomed be­
fore him constantly the fear of being 
shown up in his true light as a shirker 
and a loafer. 

But what Pete lacked in energy hr 
made up in cunning. He never lost an 
opportunity among the men of castint!: 
aspersions on Dick, but he was cueful -
to do so by inference rather than direct 
statements. His position as inspector 
fell in well with these private ends. 

/ 

H e nagged the men, found fault with 
the work, issued orders that were un­

. fair, bu t a lways left the impression that 
he was merely carrying out Dick's in­
structions. Amon!! his own small clique 
of cronies he talked continually of an 
imaginary flood of orders and regula­
tions that were supposed to originate 
with the assistant superintendent. They, 
in turn, were quick to pour their own 
versions of di_sagreeable things to come 
into the ears of the worried and dissat­
isfied men. 

That definite trouble would ultimatelv 
result was inevitable. Pete was wis~ 
enough to know that the carpenter shop 
would not be healthy for his schemin~. 
Steve \Vhite, the foreman, was too alert 
and too close to his friend Dick. Be­
sides, Dick had worked there as a car­
penter's helper when he first came t­
the Consolidated, and most of the men 
liked him and were pleased at his rapid 
promotion. Rut in the truck shop slow 
old Bill Johnson was not aware of what 
was going on until it was too late. 

One morning just after Dick had ar­
rived at his office Bill Johnson came in 
with a wor ried lonk nn his face. 

"Hello, Bill," ~aid Dick pleasantly, 
"what's on your mind?" 

"I got some trouble down at the shop, 
Prescott; men won't go t'work." 
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ROLLI NG STOCK-CARl'F.~Tt:R snor-1 
,( 

Lumber Roller Supporting Stand 

HANDLING of long pieces of 
lumber during the sawing, plan­

ing and milling process in the 
carpenter shop of the Virginia Elec­
tric & Power Company, Richmond, 
Va., has been simplified greatly by 
design and adoption of a portable 
roller supporting stand. It· was de­
signed and constructed in the shop 
tlnder the supervision of the master 
~echanic, W. J. Hicks. 

A piece of 2-in. pipe 26¼ in. long 
is screwed into the drilled and tapped 
hub of a 14-in. pony wheel. It pro­
jects approximately 24 in. above the 
face of the wheel. A round steel 
bar 24 in. long is threaded and in­
stalled inside of this pipe through a 
2-in. hexagon nut. This nut supports 
the weight of the roller bracket, 

roller and rod and rests upon the 
end of the pipe. On top of thi1 
threaded rod is riveted a b2-in. 
flat bracket designed to support a 1 ½­
in. round roller 15 in. long over all. 

This stand is very rugged and it 
can be transported easily to any part 
of the shop. It is free to revolve, 
is 25 in. high and can be adjusted to 
suit almost any condition by turning 
the 2-in. hexagon nut. Several of 
these stands have been built in the 
company's shop and have proved of 
great value, particularly in the car­
penter department. 

Roller stand for supp,,rt­
ing long pieces of lumber 
in the carpenter shop of 
the Virginia Electric & 

Power Company 

r_y__ r~{~ \ ~ 
~ {Y 
'<-·•-•·••··· /./"Pony whee/ .......... - -•-->l 
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Field Winding Diagran1s for Westinghouse 101B Moto1: 

T O MAKE certain that the pole 
faces of a motor have proper 

sequence of polarity, it is essential 
that the coils be installed correctly. 
The accompanying diagrams are for 

Commutcdor End 
The proper position OT TOWARD ~u 
each coil m the frl)fme _ ... ?i 
is int//cl)f/ed by a fag ... ► COMM. ~ ~ 

the Westinghouse type 101B motor. 
The one on the left is for motors 
with leads on the axle side and the 
diagram on the right is for motors 
with the leads on the suspension side. 

It is the practice of manufac­
turers to stamp the style number of 
main field coils on a tag attached to 
one side of the coil. The proper po­
sition of each coil in the frame is 
also indicated by a tag. 

POLARITY TEST 

In the accompanying diagrams 
N = north pole. 
S = south pole. 
With a compass, check the polarity 

of coils laid out on a bench, also after 

assembling in the frame. Use a re­
sistor between the trolley connection 
and coils to give about 5-amp. cur­
rent, flowing as shown by arrows in 
the diagram. 

Pinion End 

F­

F+ Commutator End@ 
Coils L01ici Out on ~-:. 
Bi;nch with Arm01ture A- I IQ 
51cie Up A+:J Arm. 

Commutottor End 
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R'OLLJ~G STOCJ,-CARPF.~TER SIIOP-~ 

Refuse Used to Generate Steam for 
Wood Bending 

Vol.69, No.16 

' 

DEFUSE . which can be burned 
ft easily, such as sawdust, shav­
ings and small pieces of wood and 
other material which has to be dis­
posed of from the shop of the 
Reading Transit Company, Reading, 
Pa., is deposited in a specially con­
structed fire box, burned, and the 
heat utilized for the steaming of 
wood to permit of easy bending. 

wood to be steamed is placed inside 
of the steam pipe. The box has suit­
able hinged covers and stops. Wood bent after steaming 

This fire box, which is made of 
brick, is about 8 ft. x 6 ft. and 4 ft. 
high. Extending from one end is a 
12-in. galvanized iron pipe of suffi­
cient height to create a suitable 
draft and imbedded in the chimney 
base is a 12-in. iron pipe projecting 
through the fire box at an angle of 
about 45 deg. This pipe is partially 
filled with water and the flames sur­
rounding that portion in the fir_e box 
soon cause the water to boil. The Refuse fire box, chimney and steam pipe for steaming wood to bend 
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Armature Winding Diagram for Westinghouse IOIB Motor 

IT IS very important that the con-
' nections of armatures be made 

correctly when they are rewound. 
Many railways obtain their winding 
information from the armature itself 
as it comes in for repair. Mistakes 
are sometimes made where in.forma­
tion is obtained in this manner. The 
following information is given out by 
the Westinghouse Electric & Manu­
facturing Company an·d can be relied 
upon as being correct for the type 
101B motor. 

1. The center line of the starting 
coil is on the center line of the tooth 
between armature slots 5 and 6 and 
on the center line of the mica be­
tween commutator bars Nos. 29 

Ji,p 
sfnugllt 

pr:rrf-- Looking1Jn 
f/Jp /JT CIJl'l /,,,r 

I Botrom 
stra-ig//t 

i 1· p:,rf 
~ 
j l 

ronta'ia-. 

and 30. counter clockwise to bar No. 56 and It is the practice of the manufac-
2. Starting at bar No. 29 count in this bar put lead No. 1 from the turer to center punch commutator 

back clockwise to bar No. 1 and in top leads of the starting coil. bars on the end for convenience in 
this bar place lead No. 1 from the • W 1nd1ng Data rewinding. The accompanying dia-

. Number of armature slots .•.......... 37 
bottom leads of the startrng coil. Number _or commutator bars .......... 111 gram gives the center punch marks 

3 C t f b N Coils he In slots No. 1 and No. 10.- • 
. oun rom ar o. 1 forward Leads connect to bars No. 1 and No. 56. that are standard for this motor. 
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Electrically Heated Equip-
ment for Shop Purposes 

HEATI NG of pinions and lubri­
cating oils used for car journals 

and motor bearings as well as heat­
ing a cleaning solution used for 
greasy metal car parts is being done 
effectively with some new equipment 
at Division 2 carhouse of the Los 
Angeles Railway, Los Angeles, Cal. 

--1111 
1111 

The tank at the left in the illus­
tration, of 24 gal. capacity, is for 
heating the cleaning compound. It 
is made of sheet metal thoroughly in­
sulated to retain heat. This class 
of cleaning was done formerly with 
gasoline or distillate. The new ap­
paratus eliminates the fire risk and 
also does the work much more easily. 

Equipment for electrically heating cleaning solutions, pinions and oils 

The small tank shown in the heating elements of the immersion 
center of the illustration is for heat- type having a load capacity of 6 kw. 
ing p1mons. This has a capacity The round tank shown at the ex­
sufficient to cover three pinions at treme right is used to heat oil for 
once. After a pinion is immersed lubricating purposes. It is made of 
the boiling point temperature is metal and has a heat-insulating com­
maintained for one hour before it is pound between the inside and outside 
removed. This tank is equipped with walls. The electric heating units are 

of the clamp-on type and are im­
bedded in the heat insulation. Heat 
i& dist}'.ibuted uniformly to the inside 
tank, which has a capacity of about 
10 gal. Thermostatic control makes 
it possible to keep the oil at the 
proper temperature regardless of 
weather conditions. 
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Pinions Pressed On and Off by Wheel Press 

PINIONS are being pressed on and 
off armature shafts cold in the 

shop of the Lynchburg Traction & 
Light Company, Lynchburg, Va., in a 
wheel press with the aid of a special 
horseshoe-shaped metal block, de­
signed by Master Mechanic Coch­
ran and built in the shop. This 
block has a strong collar projection 
to fit snugly a recess in the tailstock 
of the press, while an inside shoulder 
takes the pinion thrust when pres­
sure is applied to the armature shaft 
during the removal. 

To press on a pinion the armature 
is suspended between the tailstock 
and the ram, with the commutator 

r,··········-·······-···-· 12" ----- ..•. - ·· •···-·· ·····i, 
I I 

..... 2*··) 

I 

I r----
1 

I 
I 
I 
I 
I ,_ _________ J 

l 
8* 
i 
I 

I 
i 
L_ 

Appearance of the horseshoe block used for pressing off pinions in a 
wheel press in Lynchburg, Va. 

end of the shaft placed against the surface and eliminating the possi- copper-tipped steel bar is inserted 
tailstock. The pinion is started on bility of injury to the pinion nut between the ram and the armature 
the shaft by hand. One end of a threads. shaft with the copper tip against the 
sleeve is placed against the face of To remove a pinion the armature shaft. A gradual pressure presses 
the pinion and the other end against is swung outside of the tailstock and the shaft from the pinion. 
the ram. Gradual pressure forces the pinion inserted into the horse- It is understood that with this 
the pinion onto the shaft, the sleeve shoe-shaped block with its inside method not a single pinion has be­
equalizing the pressure on the pinion face resting against the shoulder. A come loose for the past five years. 
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Armature Core Nuts Made from Pinion 

ON THE GE-1,000 armatures used 
by the Market Street Railway, 

San Francisco, the core-retaining 
nut is replaced by one made from a 
discarded pinion. The original nut 
requires the use of a spanner 
wrench. With considerable usage 
the holes become worn to such an ex­
tent that the nut cannot be tightened 
properly. When this condition oc­
curs the nut is scrapped and one 
made from a portion of a discarded 
pinion substituted. This new nut, 
with its many teeth, permits easy use 
of a pinion wrench, resulting in an 
exceptionally tight assembly of the 
armature core. Two such nuts may 
be made from one ordinary pinion. 
It is cut in halves on a power hack­
saw. The bore is increased to that 
required on the threaded portion of 

Vol.69, N o.16 

the shaft and threads are then cut. ~=======~- - _.;;==-.;........;;==;;...;;;._ ____ ..;;;:;;__..:;;;=---=:;J 

The use of these nuts on armatures 
baa proved very successful. 

Armature assembly retaining nut is made from discarded. p inion 
Above Is shown the type of nut made from half a pinion which replaces a standard 

retaining nut having holes for application of a spanner wrench. 
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Stands for Storing Armatures Vertically 

STANDS permitting vertical stor­
age of armatures have been devel­

oped in the shop of the Wilkes-Barre 
Railway, Wilkes-Barre, Pa. The 
stand consists of a cast-iron wheel 
with a projecting hub, bored to fit 
the pm1on end of the shaft. 
The circular portion of the base is 
about 10 in. in diameter and heavy 
ribs run from the outside flange to 
the hub. The construction makes a 
substantial base that is heavy enough 
so that there is no danger of an arma­
ture tipping over. Hubs are bored 
out to different diameters to fit the 

various sizes of armature shafts 
in use by the railway. Due to 
the adoption of these stands a 
larger number of armatures can be 
stored in a given floor- space than 
with the horizontal stands formerly 
used, and the possibility of foreign 
particles getting into the windings 
has been minimized since by vertical 
storage any particles that might or­
dinarily be deposited on the armature 
core will fall off and the end section 
offers less surface for accumulation 
of dirt than does the horizontal 
surface. 

Stand with armature in vertical 
position 



April 16, 1927 ELECTRIC RAILWAY JOURNAL 707 

More Aho11t Improved Equipment 
for Electric Raihvay Maintenance 

SIX TEEN pages devoted to short articles about improved equipment 
for maintenance work appeared in the annual maintenance issue of 
ELECTRIC RAILWAY JOURNAL dated March 19, 1927. Even this amount 

of space was insufficient to describe all the devices about which information 
was received. The following pages contain another installment and more 
will follow in subsequent issues. 

l\Iany favorable comments have been received from the readers of this 
paper as to the value of this section. By illustrating some of the latest 
tools that can be adapted to electric railway work, those responsible are 
able to visualize the shortcomings of the particular equipment that thev 
are using and so provide for changes that will put maintenance work 0 ~ 

a higher plane and enable it to be done with less cost to the company. The 
most efficient system is one that uses its cars the greatest proportion of 
the time. Modern machine tools speed up repairs and so make cars avail­
able for service sooner than could otherwise be expected. 

Improved Whitcomb Second­
Belt Drive Planer 

REED-PRENTICE CORPORATION 
"\Vorcester, l\lass. 

SECOND-BELT drive as used in the 
planer shown is the result of more 

than 70 years of study in the design 
and manufacture of such machines. 
The bed, which is cast solid on top 
exc-ept where the driving pinion en­
gages with the rack, is of heavy box 
section having a bearing full length on 
the floor. The table is also of box 
construction of unusual width and 
thickness and is braced at short inter­
vals with ribs to guard against any 

possibility of springing. Provision is 
made for lubricating the tracks of the 
bed by. a simple oil leveling system, 
each track being fitted with a series 
of automatic oil rollers. The housings 
are of box form, bolted to the bed. By 
means of the second-belt drive a num­
ber of gears in the bed are eliminated. 
A belt-shifting mechanism shifts the 
moving belt quickly and noiselessly en­
tirely off the tight pulley before start­
ing to move the other on. The drive 
pulleys as well as the second-belt pul­
leys are made of a light-weight alumi­
num alloy which r educes their inertia 
and consequently the horse-power re­
quired. The cross-rail hinder is con­
structed so that it can be locked to the 

- housing by a simple movement of a 
lever without the use of wrenches or 
moving from the operating side of the 

planer. No wrenches are required for 
moving the shifter dogs. They are 
self-locking and are released by finger 
pressure upon a small lever. A two­
speed countershaft, designed to meet 
the demand for more than one cutting 
speed, is furnished with the standard 
equipment. Two different types of 
motor drive can be used if desired the 
plain overhead motor drive and' the 
other belted. With the plain overhead 
drive a motor and countershaft are 
mounted on the top of the housing 
with a belt from the countershaft pul~ 
leys to the main driving pulleys of the 
machine. The belted motor drive has 
a self-contained countershaft on the 
housings. This may be located either 
on the floor or at the rear of the planer 
or on a building wall. 

Air Compressor Equipment 
U. S. AIR COMPRESSOR COMPANY 

Cleveland, Ohio 

SPECIAL air compressor equipments 
for use in automobile repair shops 

and gas and oil stations have been devel­
oped by the U. S. Air Compressor Com­
pany. This equipment can be used for 
the inflation of tires, spraying springs 
with penetrating oil, cleaning motors, 
operating air lift, grease racks, gasoline 
pumps, spray painting under the 
fenders and in various other manners. 

These machines are made in two 
sizes, the LB-4 and the LB-6. The LB-6 
mathine is a single-stage, air-cooled 
unit furnishing a tank pressure of 90 
to 125 lb. and has a displacement of 
16 cu.ft. of air per minute. The LB-4 
machine is a two-stage, air-cooled unit 
furnishing a tank pressure of 165 to 
200 lb. and has a displacement of 12 
cu.ft. of air per minute. This constant 
tank pressure is maintained under all 
conditions by an automatic controller. 

Power Squaring Shears 
PECK, STOW & WILCOX COlJPANY 

Southington, Conn. 

PEXTO power squaring shears are 
constructed with heavily braced 

housings designed to maintain the 
criginal alignment. The downward 
thrust is absorbed by a heavy ledge on 
the housing. These machines will 
resquare sheets which have been cut 
roughly in mill shears and cut sheets 
into strips, trim edges of sheets, cut 
squares, rectangular or other straight­
sided blanks. The knives are of high­
carbon crucible steel welded to a soft 

backing. A feature is the manner in 
which the vertical adjustment of the 
upper knife bar can be made, so as to 
retain the nominal cutting length of 
the shears regardless of the amount 
the knives are ground. A spring pull­
down actuates automatically the move­
ment of the knife bar and serves to 
clamp the sheets while the cut is being 
made. The gears are cut from solid 
castings. A Johnson clutch is furnished 
with the machine shown and is lubri­
cated internally by grease. All of the 
bearing surfaces are lubricated thor­
oughly by means of oil cups. Large 
dustproof bearings are provided with 
convenient adjustment for wear. The 
bed of the machine is designed so as 
to obtain a quick change of the bed 
knife in a standing position. Front, 
back and side gages are furnished. The 
machine illustrated weighs approxi­
mately 2,000 lb. and has a normal cut­
ting length of 52 in. 

Electric Heater 
RAILWAY UTILITY COMPANY 

Chicago, Ill. 

H EATING elements of a nickel­
chromium ribbon embedded in a 

refractory material under hydraulic 
pressure of 100 tons per lineal foot are 
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used in the heater shown. It is a two­
unit horizontal type heater suitable for 
paint storage, oil rooms, drying and 
baking ovens. The embedded heating 
element is entirely closed in rust-resist­
ing iron or when extreme conditions 
are to be met, in high temperature 
sheathing material, with no open ends 
or mica to break off and collect 
moisture. All units are fired in a 
furnace at a temperature of 1,500 deg. 
F. to vitrify the refractory material 
and to make it moisture-proof. Every 
unit is tested for insulation breakdown 
at 1,500 volts alternating current. 
Automatic control can be suppJied with 
these heaters, if desired, but ordinarily 
the three heat switch is sufficient. The 
Chromalox strips are mounted in a 
black enameled perforated pressed steel 
case and are similar in appearance to 
those in electric heaters used for street 
car service. Separate Chromalox strips 
can be obtained for the heating of bab­
bitting furnaces, glue pots, drying 
ovens, sand driers, etc. The mounting 
of these units is very simple. Holes are 
provided in the ends for fastening to a 
support made from steel angles or 
straps. 

Silent Blower 
BUFFALO FORGE COMPANY, 

Buffa.lo, N. Y. 

PERMANENT alignment of the 
gears of the Buffalo blower is as­

sured by use of a one-piece cast iron 
gear case with removable cover. Fre­
quent oiling also is unnecessary. The 
helical pinion on the fan shaft is a part 
of the steel shaft itself, making the 
part strong. The helical type of gear 
assumes almost noiseless operation. A 
simple adjustment on the end of the 
shaft provides the means for taking up 
wear on the main bearing. Adjustable 
bearings are used for the shaft end 
thrust. New Departure ball bearings 
are furnished throughout. The fan is 
of the volute type, made of cast iron 
in two pieces. 

Armature Testing Equipment 
WESTINGHOUSE ELECTRIC & MANU­

FACTURING COMPANY 
East Pittsburgh, Pa. 

PROVIDING a convenient method of 
testing railway armatures and one 

which will detect short circuits and 
grounds readily, the Westinghouse 
Electric & Manufacturing Company 
has placed on the market the_ armature 
testing outfit illustrated. This consists 
of a laminated iron core in which an 
alternating magnetic flux is set up by 
connecting the terminals of its exciting 
coil to a source of alternating current. 
The core is mounted on a wheeled stand 
which can be readily moved up to an 

armature being repaired and on which 
tests are to be made. The upright 
framework has a windlass for raising 
or lowering the crosshead which sup­
ports the laminated core so that the 
latter can be shoved against the arma­
ture as it rests on the usual type of 
rewinding stand. 

When either a direct-current or an 
alternating-current wave-wound (two­
circuit) armature is placed against th~ 
face of the laminated core, which is 
shaped to fit an armature, an alternat­
ing flux passes through the armature 
iron. If the armature winding is cor­
rect the electromotive forces generated 
counterbalance each other and no cur­
rent passes through the winding. A 
short-circuited or reversed coil will al­
low a local current to flow, generating 
a flux around the slot in which the 
coil lies. 

This testing equipment is suitable 
only for use with wave-wound (two­
circuit) armatures, as the equalizing 
connections on lap or multiple-wound 
armatures make the entire winding ap­
pear to be short circuited. 

With the exciting coil energized, a 
piece of metal or a knife blade is 
passed around the commutator. This 

short circuits in succession each of the 
coils that have one side under the test­
ing pole. If there are no faults in the· 
winding a decided spark occurs as the 
knife blade leaves each of the bars. 
Absence of a spark between two bars 
indicates either a short circuit, _an open 
circuit or a reversed coil in the winding. 

A short-circuited or reversed coil 
will also have a local current induced 
in it which will generate a flux around 
the slot in which the coil lies. A local 
flux can be detected by moving a piece 
of sheet iron, held lightly, over the sur­
face of the armature, so as to bridge 
from one tooth to the next successively. 
The local flux caused by a short circuit 
or reverse connection will attract the 
piece of iron when it bridges across the 
slot containing the defective coil. The 
sheet iron is thus made to vibrate. If 
no local flux is detected, the fault dis­
closed_ by the sparking test is due to an 
open circuit. 

Two Spindle Box Column 
Gang Drill Press 

BARNES DRILL COMPANY 
814-830 Chestnut Street, Rockford, Ill. 

DRILLING and tapping can be done 
readily on the machine illustrated. 

All gears and their bearings are fully 
inclosed and are supplied automatically 
with a continuous flow of oil. There 
are eight geared speeds and eight 
geared feeds on each spindle, all of 
which can be operated independently of 
one another, and are under the instant 
control of the operator from the front 
of the machine. If desired, the gear 
thread leading feeds may be supplied 
with slip gears for different pitches for 
accurate tapping and threading. The 
transmission gears are cut from spe­
cial chrome nickel steel, heat treated 
and tempered, giving high tensile 
strength. The machine will drive drills 
up to U in. through their working 
limits. If desired, a geared motor drive 
can be supplied. For the machine 
shown a n-hp. motor, 1,200 r.p.m., is 
recommended. For tapping, any and 
all spindles can be furnished with re­
versing friction clutch gears and auto­
matic reversing mechanism. Spindles 
can be furnished with back gears, 
geared feed and automatic stop. This 
machine will drill a H-in. hole in steel 
at the rate of 3 in. per minute and in 
cast iron at the rate of 5 in. per minute. 
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Standard Geared Head Lathe 
REED-PRENTICE CORPORATION 

,vorces:er, .MnsJ, 

USE of an all-friction clutch head­
stock is said to make the geared 

head lathe sho,vn very rapid in speed 
changing. The drive is direct from 
the main crankshaft or motor shaft, 
to a single pulley running on ball bear­
ings. Start, stop and reverse of the 
spindle is obtained by a lever on the 

apron which operates a mechanism con­
sisting of three bevel gears and a 
double friction clutch. The eight 
spindle speeds are selected by means 
of three levers on the front of the 
headstock. A quick-change gear box 
provides 44 rates of feed and 44 dif­
ferent threads of the most useful pitch. 
The spindle is made of high-grade steel 
with journals hardened and ground. 
Spindle bearings are made of high­
grade bronze and are provided with an 
effective oiling system. 

A carriage with rigid and wide 
bridge and of heavy design is fur­
nished. An apron with a double sup­
port is rigidly bolted to the carriage. 
Lateral adjustment for taper turning 
is a feature. The standard equipment 
of the machine consists of a steady 
rest, large and small face plates, com­
pound rest, regular tool post, quick 
change gear mechanism, thread-chas­
ing dial and all necessary wrenches. 

Universal Electric Drilling 
Machine 

STANDARD ELECTRIC TOOL COlllPANY 
1938-46 ,v. Eighth Street, Cincinnati, Ohio 

BALL BEARING design and a spe­
cial plunger type switch are fea­

tures of this i-in. electric drill. This 
machine is equipped with a Universal 
motor interchangeable for both a.c. and 

d.c. of the same voltage .. It. is fitted 
with a cord and plug, combination spade 
handle and breastplate as shown.. A 
three-jaw geared chuck for strmght 
shank drill bits up to l in. is also !ur­
nished. It is particularly convenient 
for car body work in electric railway 
shops where parts cannot be taken to 
a stationary drill press. 

American Association News 

Trolley Wire 

M El\lBERS of the joint committee 
on standardization of trolley 

wire met at association headquarters 
in New York on March 29 to continue 
the work on specifications for hard­
drawn copper and bronze trolley wire. 

There were present at this meeting 
H. J. Horn, W. R. Webster a~d C. U. 
Gray, representing the A:mer1can So­
ciety for Testing Matenals; W. H. 
Basse tt, representing the A.S.T.M. and 
the A.E.R.E.A.; C. L. Hancock, J. W. 
Allen, H. S. Murphy, chairman, and 
G. C. Hecker, representing the 
A.E.R.E.A. 

Practically the entire meeting was 
given over to a discus~ion of t~e b_ron~e 
trolley wire specification, cons1denng m 
detail the requirements for tensile 
strength and elongation and for the 
twist test. A number of suggestions 
were made for compromises on the re-

COMING MEETINGS 
OF 

Electric Railway and 
Allied A ssociations 
April 20-22-Ameriean Society of 

Civil Engineers, spring meeting, 
Kenilworth Inn, Asheville, N. C. 

April 26-29-Southwestern Public 
Service Association, convention, New 
Orleans, La. 

Apri'l 27-29-Ameriean Welding 
Society, eighth annual meeting, Engi. 
nee ring Societies Building, New York 
City. 

May 3-5-United States Chamber 
of Commerce, annual meeting, Wash­
ington, D. C. 

May 6-Amerienn Electric Rail­
way Association, Metropolitan Sec­
tion, Engineering Societies B~ilding, 
New York City, 8 p.m. 

May 9-National Conference on 
City 'Planning, Washington, D. C. 

Jlfay 31-Ju,ie 1-2-Canadian Elec­
tric Railway Association, annual con­
vention, Winnipeg, Man. 

June 6-8-American Association of 
Engineers, annual convention, Tulsa, 
Okla. 

June 19-23-lnternational Street 
and Interurban Railway Association, 
annual conference, Copenhagen Den­
mark. 

June U-25-New York Electric 
Railway Association, annual meeting, 
Hotel Champlain, Bluff Point, N. Y. 

June 29-30-Central Electric Rail­
way Association, summer meeting, 
Book-Cadillac Hotel, Detroit, Mich. 

July 27-29-Association of Equip­
ment Men, Southern Properties, 12th 
semi-annual meeting, Atlanta, Ga. 

Oct. 3-7-American Electric Rail­
way Association, annual convention 
and exhibit, Public Auditorium, 
Cleveland, Ohio. 

quirements under discussion and sev­
eral of these were favorably received. 
It is proposed to submit these sugges­
tions to proper sub-committees of t~e 
two interested associations to obtam 
further discussion and a decision. 

Traffic and Safety 

CLASSIFICATION of accidents was 
discussed at a meeting of the joint 

committee on traffic and safety held at 
Pittsburgh, Pa., April 7. It was the 
opinion that the classification adopted 
by the association in 1926 after several 
years discussion and consideration was 
so dra,vn up as to be applicable to any 
company and could be modified to meet 
its individual requirements. The only 
improvement deemed desir~ble i~ th~t 
classification was some shght s1mpll­
fication. To accomplish this result it 
was recommended that items 7,.9 and 
10 be combined into one item, boarding 
and alighting accidents. The question 
of further classification of accidents 
into the two divisions chargeable and 
non-chargeable was brought up. It 
was the general opinion that this would 
be a very difficult division to make. It 
was felt that the committee could not, 
this year, bring about any change in 
the classification of accidents, but that 
it should be brought before the conven­
tion with the idea that it might be 
changed next year or the one following. 

In order that the general opinion of 
the industry might be determined as to 
this it was decided to appoint a sub­
committee to draft a questionnaire in­
cluding two questions relating to 
changes of classification of accidents 
and chargeable and non-chargeable ac­
cidents, the questionnaire to be sent out 
by association headquarters. S. W. 
Baldwin, E. J. Paige and R. W. Emerson 
were asked to draw up this draft and 
forward it to the executive secretary_. 

At the meeting held in New York m 
January a letter was read from W. H. 
Boyce asking that ideas for safety 
posters be submitted to Laber~ St. 
Clair. Six sketches were brought 1,n by 
Mr. Emerson. With slight mo11fica­
tions they were approved. Mr. Emer­
son suggested that furnish!ng of such 
posters is more a function o~ the 
National Safety Council and that 1f t~e 
association undertakes such work it 
would probably be a duplication, even 
though a small proportion of. the street 
railway compames m the Umted States 
are members of the council. However, 
he stated that at the meeting of the 
council executive committee to be held 
in the near future he would bring up 
the question of the purchase of posters 
by non-members of the council. 

Further in the matter of a study of 
traffic su~eys of a number of cities 
C. H. Evenson reported that he had 
received reports from Atla!1ta, 'Yash­
ington; Baltimore, St. LoUJs, Chicago 
and Detroit and had had a summary 
made of them. He further suggested 
that a sub-committee make a .f~rther 
study of this summarv. subm1ttU1" " 
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report to all the members of the com­
mittee for study before the next gen­
eral committee meeting. All members 
present concurring, Mr. Emerson, Mr. 
Paige and Mr. Evenson will act as this 
sub-committee. Mr. Evenson sug­
gested that a point which should be 
stressed in the report of the committee 
was that of urging street railway man­
agers to initiate action looking toward 
traffic regulation, using the question of 
safety to the general public as the 
means of bringing this question before 
the authorities and the public at large. 

Since it is desired to have all reports 
submitted to the executive committee of 
the association not later than July 1, it 
was suggested that a general meeting 
of the committee be held about June 1, 
the exact date to be fixed by the co­
chairman, the meeting to be held in 
New York. Members pre~ent were 
C. H. Evenson, chairman; H. K. Ben­
nett, co-chairman; A. J. Fink, R. W. 
Emerson, E. C. Spring, J.P. Ingle, J. A. 
Stoll, S. W. Baldwin, E. J. Paige, 
Samuel Riddle, sponsor, and W. H. 
Boyce, sponsor. 

W. ~ S. Special Committee No. 4 

C HAIRMAN BAKER of special way 
and structures committee No. 4 on 

track ballast and drainage of the Engi­
neering Association called a meeting of 
his committee in Chicago on March 9 
at which there were present C. L. Haw­
kins, J. H. Haylow, E. J. Archambault 
and S. Clay Baker. 

The progress made by the committee 
was reviewed and discussed. It was 
finally agreed that a questionnaire 
should be sent out to obtain an up-to­
date view on standard practice. This 
questionnaire will probably not go out 
to the entire membership but only to 
members of the way and structures 
committee. 

Special Bulletins A vailab]e 
Following is a list of special reports 

being prepared by the Bureau of In­
formation and Service of the American 
Electric Railway Association: 

Bulletin No. 13-l: Working Oonditions of 
Electric Railway Trainmen. A tabulation 
showing the hours of labor, length and 
types of run, proportion of straight and 
swing run~, overtime rates, what consti­
tutes overtime, extra compensation allowed 
for special types or work, labor turnover, 
etc .. for over 250 operating companies. 

Bulletin No. 13\: Worklnq Oonditions of 
B,is Operators. This bulletin gives for bus 
operators substantially the same Informa­
tion as Is given In Bulletin No 133 for 
trainmen-namely, hours of labo'r, length 
and types of run, proportion of straight and 
swing runs, overtime rates, etc. This Is the 
first bulletin which the association has 
ever prepared on the working conditions of 
bus men and Includes Information for 112 
bus operations. 

Bulletin No. 135: One-Man Oar Opera­
tion. A new compilation of one-man car 
data containing a complete list of electric 
railways now operating one-man cars, 
showing the number of cars operated by 
each company, record and summary of all 
cases In which the legality or propriety of 
operating one-man cars has been attacked, 
statements of opinion by public regulatory 
bodies as to the merits of the one-man car. 
It also gives a comparison of the results of 
operation of one-man and two-man cars 
Including the comparative accident record 
of each. This bulletin brings up to date 
and supersedes the data contained In Bul­
letin No. 95: "Recent Developments In 
One-Man Car Operation." 

Bulletin No. 136: Electric Railways Oper­
ating Motor Bu11 Linea. A new, revised 
list of more than 350 electric rallway11 now 

operating motor buses, showing for each 
company the number of miles of bus route, 
number, type and seating capacity of buses, 
fare charged and transfer privileges to rail­
way lines. 

In addition to the above the follow­
ing supplements have been prepared: 

Supplement No. 19 to City and Interur­
ban Fare Bulletins Nos. 41 and 42. 

Supplement No: 1 to Bulletin No. 129: 
\Vages of Trainmen. 

Supplement No. 1 to Bulletin No. 130: 
"'ages of Bus l\len. 

Cost of Living Studies (Bulletin No. 137). 

Sub-Committee on Depreciation 
A CTION to be taken by the Ameri­

.1"1 can Electric Railway Association 
in connection with the forthcoming 
hearing on depreciation before the 
Interstate Commerce Commission on 
May 23 was discussed at a meeting of 
the sub-committee on depreciation held 
in Chicago on April 6 and 7. Those 
present at the meeting included the 
following: R. R. Bradley, Chicago; 
Thomas Conway, Jr., Philadelphia; 
J. H. Hanna, Washington, D. C.; 
Frank Karr, Los Angeles; L. R. Nash, 
Boston; J. A. Knowlton, Springfield, 
Ill.; B. E. Bramble, Chicago; F. W. 
Doolittle, New York; Richard Sachse, 
Los Angeles; S. M. Haskins, Los 
Angeles; W. H. Sawyer, East St. 
Louis, Ill.; R. S. Torgerson, Chicago; 
C. H. Allen, Chicago; A. W. Brady, 
Anderson, Ind.; Leo Loeb, New York; 
H. M. Sowle, New York; Charles Gor­
don, New York; F. A. Newton, New 
York; F. E. Stout, Chicago; C. D. 
Jackson, New York; P. J. Lucey, Chi­
cago; B. W. Warren, Boston; C. L. S. 
Tingley, Philadelphia; C. E. Thump-

son, Chicago; A. S. Richey, Worcester, 
Mass.; B. F. Weadock, New York; 
Harry Reid, New York; L. S. Storrs, 
New York; C; D. Cass, Waterloo, Iowa. 

One outstanding problem before the 
committee is the collection of the in­
formation necessary to show what 
would actually be the result of a de­
preciation order for electric railways by 
the Interstate Commerce Commission 
similar to that issued for steam rail­
roads. Since the compilation of this 
data may prove difficult to some prop­
erties, a selected list of companies 
which are typical of various classe:; are 
to be specially urged to co-operate in 
supplying the needed information. 

In general, the committee agreed that 
the retroactive feature of the steam 
road depreciation order and the arbi­
trary requirement of setting up a fixed 
reserve for depreciation each month re­
gardless of business conditions would 
be particularly harmful to the electric 
railway industry. In representing the 
industry before the commission it is the 
intention of the committee to speak for 
the association, without waiving the 
right of individual properties to present 
their own cases. It was the expressed 
hope of the committee, however, that 
properties which expect to present their 
own cases during the hearing will 
notify the committee of their intention. 
Because of the short time available be­
fore the date set for the hearing a sub­
committee consisting of Chairman J. H. 
Hanna, R. R. Bradley, Thomas Conway, 
Jr., and L. S. Storrs was appointed to 
seek a postponment of the hearing date 
from the commission. 

News of Other Associations 

Mr. Johnson Discusses Transportation 

SPEAKING before the Birney Club of 
St. Louis on April 4 H. A. Johnson, 

general manager Chicago Rapid Transit 
Company, said that transportation 
needs of the country although greater 
than ever before are being met more 
adequately than they have ever been 
.since our early ancestors discovered 
the wheel as a method of transport, and 
expressed as the greatest need of the 
hour a more complete co-ordination of 
transportation agencies so that waste­
ful duplication of service may be elim­
inated; so that the steam railroad, the 
electric railway and the motor bus are 
each put to the use for which it is best 
adapted, both from standpoint of service 
to the public and economical operation. 

We are only on the threshold of a 
properly co-ordinated system of trans­
portation but we are making progress. 
There is a general tendency to absorp­
tion of small and unreliable transporta­
tion companies incapable of rendering 
good service by large and responsible 
companies. The task of co-ordinating 
our transportation agencies is one of 
such magnitude that it will require time 
and infinite work to bring it about, but it 
will be done and it rests with those whose 
life work is transportation to do it. 

We are making progress in use of the 
motor coach. In 1921 there were only 
21 electric railway companies 9perat­
ing 73 motor coaches with 35 miles of 
route; whereas in September, 1926, 
they operated 6,469 coaches over 14,907 
miles of route. This increase is at a 
rate much faster than that at which 
independent lines have grown. 

Mr. Johnson also said that it is sig­
nificant that traffic in American cities 
in general is increasing more rapidly 
in the suburbs than in the city itself 
and that in every large city the com­
muting zone was extended with every 
improvement in transportation service. 
The only limit which the city worker 
recognizes in the distance between his 
home and his place of work is the time 
consumed in his daily travel. 

l\fr. Johnson, who has given consid­
erable study to transportation prob­
lems both here and abroad, said that 
one of the greatest problems to be met 
in the development of comprehensive 
transportation plans for cities was the 
difficulty of getting enabling legisla­
tion, because the attitude of the aver­
age man toward some new proposal 
which he does not completely under­
stand is usually to vote "no." 



The News of the Industry 
New St. Louis Petition Provides 

for Flat Eight-Cent Fare 
Receiver Rolla Wells of the United 

Railways, St. Louis, Mo., filed a peti­
tion on April 9 with the Missouri Pub­
lic Service Commission at Jefferson 
City asking again for an increase in 
rates. The latest request is for a flat 
fare of 8 cents. The increase is on the 
basis of an ei-timated $75,000,000 valua­
tion for the properties. A former ap­
plication, pending before the commis­
sion for many months, sought a fare of 
8 cents or two tokens for 15 cents. The 
company was able to charge that fare 
base between Feb. 7 and Feb. 28 under 
the protection of a temporary restrain­
ing order i!,sued by the federal court. 

In the new petition it is set forth that 
during the brief period in which the 
higher rate of fare was in effect the 
company collected $48,420 more than 
for a similar period in 1926. The peti­
tion further recites that the original 
request for higher fares filed with the 
commission on June 4, 1926, was based 
on a physical valuation of the road's 
properties of $51,781,348. The petition 
said: 

The fare prayed !or In the a pplication 
fli ed June • • 1926, would not, in Lhe ligh t 
o! experience wllh tha t r a te of !a re a nd In 
v iew of the f act tha t the number of revenue 
11assengers has been s t eadil y falling otl'. 
during the three months of 1927, produce 
s uffici ent r evenue t o pay oper a ting costs, 
t a xes a nd dep reciation a nd yield a !air r e­
turn on the present value ot Lhe proper ty 
devoted to public use. 

An Increase In the rat e of a dult ! a re to 
8 cents cash a nd two !or 15 cents would 
yield onl y a bout $870,000 add itiona l r ev­
enue annua lly, which would r epresent a ne t 
Income ava ila ble !or r eturns of only $75, · 
000,000, a nd only 5. 77 per cent on the 
Public Service Commission's 1919 va luation 
plus a dditions a nd bett erments. 

T o provide sutHcien t revenue to y ield at 
lt>ast a pa rt ot a fa ir r eturn on the p resent 
value ot the p r operty It wlll be necessar y 
to Increase the adul t ! a res to 8 cents, which 
wlll, In the OJ>lnlon of the petitioners, pred• 
lcated upon the experi ence of 71-cent !a res , 
produce n o more tha n $2,000,000 a dditional 
r evenue during t h e yea-r of 1927, compa red 
with I 926, and represent a n a nnua l r e turn 
of only 6 per cent on the present value of 
the properties a nd less than 8 per cent on 
lhe commiss ion's 1919 valuation. 

An audit completed recently hy the 
Missouri Public Service Commission 
disclosed that the railway suffered a 
net loss of $225,000 during 192.5 and 
the first ten months of 1926. The com­
mission will hear the company's petition 
on April 22. 

Injunction Action by Duluth 
Street Railway Upheld 

In a decision by Justice Holmes the 
United States Supreme Court April 11 
affirmed the ruling of the lower court 
which had granted an injunction to the 
Duluth Street Railway, Duluth, Minn., 
in a fare controversy with the Rail­
road and Warehouse Commission of 
Minnesota. 

The railway applied for higher fares 
and the state commission fixed its value 
for rate-making purposes, but entered 

an order that instead of granting per­
mission to charge a straight 6-cent 
fare, as the company had sought, it 
might charge a 6-cent cash fare but 
should sell five tokens for 25 cents. 
The company immediately secured an 
injunction in the federal court. 

The state commission appealed to the 
United States Supreme Court, on the 
ground, among others, that the pro­
cedure followed by the railway was 
erroneous in that the Minnesota State 
law provides a method of appeal from 
decisions of the Railroad and Ware­
house Commission and that this remedy 
had not been exhausted, therefore the 
company could not rightfully apply to 
the federal courts for relief. The com­
mission also pleaded that the action ;,f 
the company was premature in that it 
sought an injunction before testing 9ut 
the rates ordered by the commission. 

The Supreme Court holds that · the 
company had a right to choose the court 
to which it would appeal for relief and 
therefore that its action in asking an 
injunction of the federal district court 
was proper. The high court did not 
discuss the question of whether the suit 
was premature, and it permits the deci­
sion of the district court in enjoining 
the rates fixed by the state commission 
to stand. 

Few Indiana Utility Measures 
Become Law 

Following adjournment of the In­
diana Legislature and the signing by 
the Governor of bills he favors, only 
three bills pertaining directly to public 
utilities and how they shall be regulated 
succeeded in becoming laws. 

Senate bill No. 178 gives any one 
the right to appeal to circuit or superior 
court from any ruling of the Indiana 
Public Service Commission. The ap­
peal shall be taken thirty days after 
the ruling is made. 

Senate bill No. 171 amends the pub­
lic service commission act of 1913 by 
adding a provision that, if the commis­
sion finds, on inquiry, that salaries paid 
by utilities are excessive or that more 
persons are employed than necessary, or 
that any unjustified expense is being 
incurred, the commission shall desig­
nate such items and not take them into 
account in fixing rates. 

Senate bill No. 124 amends the utili­
ties act of 1915 by omitting from it the 
proviso which required a report t o be 
made to the Public Service Commission 
and its approval obtained befo re t he 
earnings of a municipal plant that had 
accumulated a sinking fund sufficient 
to pay its debt could be turned into the 
general fund. 

A joint resolution was passed re­
questing the Congress to enact legisla­
tion denying jurisdiction to federal 
courts to hear utility rate cases unt il 
the legal remedies offered by the state 
courts are exhausted. 

Columbia Carries On Without 
Car Service 

Operation of street cars in Columbia, 
S. C., suspended on March 11, has not 
yet been resumed, The matter of sus­
pension of service may find its way 
into the courts of the state. On peti­
tion of a citizen, the South Carolina. 
Railroad Commission ordered the 
Columbia Railway, Gas & Electric Com­
pany to show cause why it had sus­
pended operation without permission. 
The railway failed to show cause, 
whereupon the commission ordered it 
to resume operations v.;thin a stipu­
lated time or else pay a fine. Then 
the company filed an appeal for further 
hearing before the commission, this 
appeal serving to stay the execution 
of the "pay a fine or resume service" 
order, and at the same time asked that 
it be permitted to discontinue the serv­
ice permanently. 

The Railroad Commission, giving as 
its opinion that "the unregulated un­
restricted system of 'jitney' transpor­
tation has utterly destroyed the rail­
way system in Columbia," handed down 
an order permitting permanent discon­
tinuance of service and at the same 
time revoked the order to pay a fine or 
resume service. Now the question has 
arisen of the right of the commission 
to grant permission to suspend service 
and the matter may get into the courts 
on that angle. As is shown by the 
order, the 10-cent "jitneys" continue to 
be a most disturbing factor in the 
transportation problems of the city. 
They offer keen competition to buses 
operated on a regular schedule and over 
a definite route. The jitneys, operated 
without route or schedule, carry pas­
sengers at the same rate as the buses 
and take them direct to their door or 
office. 

Another .Move by City In 
Rochester Railway Valuation 
The long-pending suit of the city of 

Rochester for a new valuation of the 
lines of the New York State Railways 
in Rochester came to the fore again with 
announcement by Corporation Counsel 
Platt that, on behalf of the city, he 
would ask court permission to inspect 
the books of the railway under which 
the valuation under the service-at-cost 
contract was fixed. 

The move is considered preliminary 
to establishing whether the appraisers 
fixed the valuation according to regula r 
procedure. The railway has denied the 
city the right to inspect its books and 
a court order is now sought. When the 
case will actually come to trial is still 
uncertain. The litigation, in which the 
city is striving to obtain a lower valua­
t ion for the service-at-cost contract in 
t he hope of gaining a fare reduction, 
has been hanging fire three years. 
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One-Man Car Bill Killed in 
Pennsylvania 

Legislation against the one-man car 
in Pennsylvania is dead for this ses­
sion. The House has killed the one= 
man car bill. There was very little 
public support for the bill and the 
wonder was that the measure got as far 
as it did. Newspaper comment, par­
ticularly in Philadelphia and Pittsburgh, 
was . decidedly against the measure. 
The extent of the appreciation by the 
newspapers of the value of the one-man 
car was, perhaps, nowhere better ex­
pressed than by the Pittsburgh Gazette­
Times. That paper said: 

Substantial Improvement of electric rail­
way service In populous places and reduc­
tion of the rates of fare apparently depend 
entirely on lowering the costs of transporta­
tion. The one-man car is less expensive 
to operate than the two-man car. A 
greater number of cars on a ·route without 
increase of the wage account Is possible 
where the newer system Is In use. This 
opens up a prospect not unpleasing to car 
riders. 

Franchise Acceptance Formalities 
Being Concluded in Kansas City 

The Kansas City Public Service Com­
pany, Kansas City, Mo., during the 
week ended April 2, completed its 
formal acceptance of the terms of the 
new railway franchise awarded to it by 
the city officials on March 21. The form 
of the acceptance document was ap­
proved by the City Council, and it was 
mailed to Chicago on March 21 to the 
First Trust & Savings Bank, corporate 
trustees under the new mortgage on the 
local properties. 

Under the provisions of the franchise 
ordinance as passed, the public service 
company had twenty days in which to 
accept or reject the franchise. The ac­
ceptance now awaits only the signature 
of William G. Woolfolk, president of 
the Kansas City Public Service Com­
pany, before being filed with the City 
Council. The ordinance, according to 
Powell C. Groner, chief counsel for the 
company, would become effective on 
April 10.. The new fare schedule will 
then be filed with the State Public 
Service Commission as required by law. 
It is pointed out, however, that the com­
mi&sion has ruled that the new fare 
schedules will not become effective until 
30 days after approval by commission, 
unless good reason is shown for putting 
them into effect earlier. 

Six Cents and Other Requests 
Asked in London 

A 6-cent fare with five tickets for a 
quarter for a period of two years is 
requested by the London Street Rail­
way, London, Ont. This petition is 
part of a proposal to the city which 
states that at the end of the two-year 
period the railway would arrange to 
revise the fares as necessity might dic­
tate with leave to appeal to the On­
tario Railway & Municipal Board by 
either party. 

The proposals include an exclusive 
perpetual franchise with all controver­
sial clauses, including the use of one­
man cars, to be referable to the board. 
The company agrees to pay the cost of 
track foundations but believes the city 
should assume obligations for surface 

paving. A clause provides for the pur­
chase of the railway and bus lines by 
the city on six months notice, the value 
of the system to be decided by arbitra­
tion. The company also seeks exemp­
tion from all taxation except the school 
tax. If an agreement is reached the 
company will spend $300,000 within 
five years on general improvements. 

The temporary agreement which au­
thorized the London Street Railway to 
charge a 5-cent fare expired on April 
1. The railway is now really operating 
under the old agreement whereby it is 
compelled to sell seven unlimited and 
nine limited tickets for a quarter. 

Investigation of International 
Accounts 

William R. Pooley of the New York 
Public Service Commission has re­
served decision on the application of 
the municipal authorities of Buffalo, 
N. Y., for permission to examine the 
books of the International Railway, 
for certain figures to be used in oppo­
sition to the company's request for a 
10-cent fare in Buffalo. Henry W. 
Killeen, of counsel for the Interna­
tional, says the application is a mere 
device for delaying the proceedings or 
for seeking information to be used in 
the United States District Court liti­
gation. 

Testifying before the commission, 
John J. Schmunk, vice-president of 
Mitten Management, Inc., in charge of 
accounts, said that the amount of half­
fares collected is far below the amount 
estimated by the commission's experts 
when ·fixing the 8-cent fare which now 
is in effect in Buffalo. 

Dr. Milo R. Maltbie, acting for the 
city, will oppose the 10-cent fare request 
of the International. · 

Electrification and Allied Projects 
Cost $55,500,000 

Beautification of Chicago's downtown 
lake front through electrification of its 
suburban divisions, lowering of track 
levels in Grant Park, erection of a new 
suburban terminal at Randolph Street, 
and completion of the vast Markham 
freight yards on the south side of the 
city and similar undertakings in the 
last six years, represents a total invest­
ment by the Illinois Central Railroad 
to date of more than $55,500,000, ac­
cording to a recent statement by L. A. 
Downs, president. During the current· 
year, he said, an additional $4,600,000 
will be spent in continuance of this 
work. Electric operation of all Illinois 
Central suburban trains in Chicago was 
begun last August in compliance with 
the terms of an ordinance for the devel­
opment of the city's lake front. 

Plans for the construction of another 
monumental new Union station by the 
Illinois Central on the site of the pres­
ent Central station at Roosevelt Road 
and. Michigan Avenue, have been re­
tarded by the lack of definite decision 
as to terminal building by other rail­
roads entering the city from the south. 
The Illinois Central hopes to induce the 
lines now using the Dearborn, La Salle 
and Grand Central terminals to join 
with it in the centralized terminal proj­
ect to cost about $20,000,000. 

Fearful of Future Fares 
in San Francisco 

A controversy has arisen over the 
effect on fares of a proposed bond 
issue election early next year for exten­
sions of the Municipal Railway, San 
Francisco. One faction declares that 
an 8-cent fare, superseding the pres­
ent· 5-cent rate, will he the ultimate 
outcome. City officials deny this indig­
nantly. 

Adolph Uhl, manager of the City 
Efficiency · League, declared that the 
e:xtensions under the proposed $3,500,-
000 bond issue will produce only $444,-
000 revenue a year, and that there will 
be a total deficit of $393,000 on the lines 
before the bond redemption is added, 
and that when this redemption is final­
ly added the deficit will total $520,000 
a year. 

"This means an 8-cent fare," was Mr. 
Uhl's deduction. 

Nelson Eckart, assistant city engi­
neer, retorted in this fashion: 

Including bond redemption the first year 
Is ridiculous. As every one knows, bond 
redemption doesn't begin until the fifth 
year. To say that the line into the Sunset 
district will produce only $130,000 yearly Is 
also ridiculous. The B !lne Into Richmond 
district, which Is comparable to the Sunset 
line, took In $308,000 In 1915, Its first 
year, and $520,000 last year. 

The Sunset line wut not only take In 
considerably more than $130,000 the first 
year, but its receipts wll! Increase even 
faster than those of the B line did. 

If San Francisco is to grow It must have 
transportation. The railroad bond Issue 
Will give transportation to districts which 
are partially built and which need only 
transportation to become densely settled. 

But even If the !Ines proposed al!· Jost 
money the first year they would be worth 
building. 

In addition to extensions on five lines 
it is proposed to erect a car repair shop 
and a garage. Purchase of twenty 
buses for use in the Sunset and Potrero 
sections also is recommended. 

The recommendations involve the 
building of 11.54 miles of track at a 
cost of $1,382,000, acquisition of 47 new 
cars at a cost of $799,000, purchase of 
$150,000 worth of buses and expend­
iture of $1,660,000 for land and auxil­
iary establishments. 

The city engineer recommends that 
no further extensions be approved until 
1929, when franchises for 126 miles of 
track of the Market Street and Cali­
fornia Stree~ Railway systems expire. 

St. Louis Expert wm Report on 
New York Subways 

Charles Edward Smith, St. Louis, 
Mo., has been engaged by the city of 
New York to study the subway lines 
and the possible consolidation ·of them 
with the. existing rapid transit sys­
tems. He is now in New York City 
to remain four or five months. Mr. 
Smith, who is well known in the West 
as engineering counsel to public utili­
ties, is head ·of a firm of consulting 
engineers, with offices in St. ,Louis, and 
for some time has been conducting a 
survey on the development of the rapid 
transit system for that city. He has had 
wide experience in railroad construc­
tion, in municipal developments and in 
government service. His appointment 
was authorized by the Board of Esti­
mate and Apportionment a month ago. 
An appropriation of $25,000 was made 
in connection with the appointment. 
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Fare Issues 
Dr. Delox F. Wilcox, traction expert, 

has been assisting the city of Los 
.Angeles, Cal., in opposing higher fares 
for the Los Angeles Railway. The 
City Council authorized his services on 
March 28. The increase sought by the 
Los Angeles Railway is from 5 to 7 
cents. The city is scheduled to start 
presentation of its case on May 17 be­
fore the State Railroad Commission. 

Meanwhile the Pacific Electric Rail­
way fare case is again before the Rail­
road Commission following a hearing on 
April 5. A compromise was effected 
recently between attorneys representing 
the Pacific Electric Railway and Los 
Angeles and the neighboring cities 
whereby Glendale and Burbank will 
accept a temporary schedule of reduced 
single and round-trip fares and a 20 
per cent increase in the price of com­
mutation books. The Pacific Electric 
Railway is seeking a 7-cent local fare 
and a 20 per cent increase in the inter­
urban rate. Supplemental to its appli­
cation for a fare increase the railway 
filed an amended petition which sought 
as an experimental measure a general 
reduction in all interurban rates. This 
petition was referred to in the ELECTRIC 
RAILWAY JOURNAL, issue of March 19, 
page 548. 

Chattanooga Commission 
Receives Transit Plan 

A transit plan prepared for the city 
of Chattanooga, Tenn., which would 
mean a considerable expenditure for 
the Tennessee Electric Power Company 
was passed recently to the City Com­
"mission. The plan was prepared by Har­
land Bartholomew, expert city planner. 

B. C. Edgar, vice-president and gen­
eral manager of the Tennessee Electric 
Power Company, said that his company 
would not approve the plan at the pres­
ent time. One section, he explained, 
dealt with the proposed changes in 
present railway routes and the other 
with additional lines for the future de­
velopment of the system. The report 
recommended the removal of all tracks 
from Broad to Chestnut Streets. This, 
Mr. Edgar declared, would not be sat­
isfactory with the present width of 
Chestnut, but might later if the street 
were widened. He further called at­
tention to a recommendation favoring 
removal of all tracks from the Walnut 
Street bridge. This change would not 
be favored by the company, he said, 
because it would entail a lot of expense 
and would not accomplish any improve­
ment. In his opinion the recommenda­
tions in Mr. Bartholomew's plan would 
call for the expenditure of $1,662,000. 

Confer on New Jersey Canal Bed 
The desire of the Public Service Rail­

way, Newark, N. J., to take over and 
operate the abandoned bed of the 
Morris Canal for rapid transit lines 
.was expressed again by Thomas N. 
Mccarter, president of the road, at the 
first of a series of conferences between 
representatives of the city and the 
Public Service Railway on the proposed 
use of this canal bed. Other conferees 
.were John L. O'Toole, vice-president in 

charge of public relations; Corporation subway from Plane Street northwest 
Counsel Congleton, acting director of to the city line, as originally proposed, 
the department of public affairs, and the section from Plane Street to the 
Chief Engineer Costello. If equitable new Pennsylvania Railroad to be cov­
terms can be worked out, Public Serv- ered. Mr. Mccarter said, however, the 
ice will consider financing the subway corporation will be ready to go along 
construction. The company would pre- on plans for covering the canal bed 
fer to operate the bed as an open-cut at other points if found advisable. 

Worm-Drive Car Successful at 
Springfield, ~lass., ''fest 

New Unit There Operates Successfully in Trial Run Attended by 
Railway l\len, l\lanufacturers and Others-Car 

Noiseless and Remarkably Smooth 

IN THE presence of visiting railway 
e~ecutives, manufacturer's represent­

atives, city and state officials and news­
paper men, the experimental worm­
drive car built for the Springfield 
Street Railway, Springfield, Mass., by 
the Wason Manufacturing Company 
was thoroughly tested on April 14 
under various track conditions. 

The car, described in detail in 
the ELECTRIC RAILWAY JOURNAL for 
March 26, exceeded in several respects 
the expectations of its designers. Con­
struction was completed only a few 
hours before the demonstration run, but 
the unit operated perfectly in all of 
its details. Meml}ers of the American 
Electric Railway Engineering Associa­
tion committee on noise reduction, 
headed by Chairman H. S. Williams, 
were present to ride the car during its 
demonstration run. Mr. Williams 
planned to make a series of noise tests 
of the new car in comparison with 
standard cars ·on the property. 

CAR PERFORMS WELL 
IN SERVICE 

The Timken worm-drive axles gave 
smooth and rapid acceleration. The 
Westinghouse motors, mounted longi­
tudinally in the truck frame and driv­
ing the axles through Spicer universal 
joints and a short drive shaft, operated 
smoothly and handled grades and 
curves successfully. A remarkable 
smoothness and quietness around curves 
was attributable to the differential 
drive in the axles. Reduction of un­
sprung w~ight by mounting the motors 
in the truck frame instead of on the 
axles eliminated pounding over special 
work and reduced the usual shoc!l: and 
vibration of ordinary op~ration over 
special work to a mere metallic click. 
The electrically controlled automotive 
type brakes with diaphragms mounted 
on the axles and with internal expand­
ing shoes inside brake drums bolted to 
the wheels made possible such high 
rates of deceleration that it is antici­
pated the brake diaphragms will need 
to be made smaller to reduce the brak­
ing power. The automotive type hand 
brake was found ample to slide the 
wheels on dry rail. 

Good riding qualities of the radical 
truck design proved to be one of the 
outstanding features of the demonstra­
tion. Noise of operation was limited to 
the hum produced by the wheel flanges 
in grooved rail, the trolley wheel and 
motor armatures. Gear noise was ab­
sent and brakes were entirely silent. It 

is expected that even greater quietness 
will be obtained by the use or rubber 
pads on the wheel webs. 

All those who witnessed the demon­
stration declared that only a service 
test long enough to determine the 
strength and wearing features of the 
design is necessary before the car can 
be considered successful. After the 
finishing touches of trimming and 
painting are-completed, work that is ex­
pected to take about ten days, the car 
will be placed in regular operation in 
Springfield. 

Rapid Transit Operating 
Agreement Talk in Philadelphia 

Thomas E. Mitten, chairman of the 
board of directors of the Philadelphia 
Rapid Transit Company, Philadelphia, 
Pa., is willing to enter into negotia­
tions with the city for leasing the 
Frankford Elevated Railway and the 
Broad Street subway jointly, 

This fact was made known by Mr. 
Mitten in a letter sent by him to Mayor 
Kendrick in reply to the Mayor's in­
quiry as to the best terms the P.R. T. 
could offer to the city for operation of 
the Frankford Elevated Railway after 
the expiration of the present lease. 

Under the original Frankford L 
agreement, which was dated May 5, 
1922, the term of the lease was fixed 
for five years, beginning Nov. 5, 1922, 
and expiring Nov. 4, 1927, with an 

•option reserved to the city, but not to 
the company, to extend the term to 
July 1, 1957, by notifying the company 
to that effect not later than six months 
p1 ior to the expiration of the five years 
term. That is, the city must notify 
the company of its intention by May 5, 
1927, which is just about a month off. 
In order to decide what the city shall 
do in the matter Mayor Kendrick about 
a week ago wrote to Mr. Mitten, re­
minding him that May 5 is rapidly 
approaching, and requesting him to 
state the best terms under which the 
company would continue to operate the 
Frankford L in view of the fact that the 
proposed amended L lease had not re­
ceived the approval of the commission. 

There has been a decided opinion that 
the city should negotiate with the 
P.R.T. for an agreement that would 
embrace both the Frankford L and the 
Broad Street tube, which will soon be 
ready for operation. On the other hand, 
some persons ,are inclined to favor 
separate agreements for the two lines. 
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How One Manager of a Small 
City System Sees It 

The Poughkeepsie & Wappinge_rs 
Falls Electric Railway, Poughkeepsie, 
N. Y., carries 10,000 persons about ~he 
city daily, and suddenly to cast aside 
the railway and substitute buses would 
be disaster. This statement was made 
by George Wells, superintendent of the 
lines who stressed the need of every 
up-t~-date city keeping its railway lines 
and augmenting them wherever _neces­
sary with buses. He was answermg an 
inquiry from one of the local ne~s­
papers. His comments on the chan~ng 
aspects of transportation were espe­
cially pertinent. He said in part: 

When movies came, some people thought 
that actors would no longer be wanted. 
When vlctrolas were Invented, many ex­
pected that singers and orchestras would 
not be In demand. \Vhen radios were In­
vented, people asked If concert halls and 
public auditoriums were to be torn down. 

As a matter of fact, actors are wanted 
everywhere-likewise public speakers and 
orchestras and bands. Telephones have 
not superseded the telegraph. . 

Since the advent of automobiles and 
buses, everyone Is riding more. In the 
past year, more people traveled on steam 
roads, on trolley roads, In automobiles and 
buses than did the year before. 

Buses are a new and useful means of 
transportation and electric railways are 
adopting them. They do not taki, the 
place of electric railways In the majority of 
cases, but supplement them. 

Some electric railways have failed. 
Many bus lines have failed, and when 
railways have not paid It almost invariably 
follows that buses over the same routes do 
not pay unless the railway tailed on ac­
count of poor management or tax burdens 

or Ab~~it. established and well· regulated 
railway Is essential to any city of any 
consequence, and just because a few towns 
of lesser Importance have allowed their 
railway systems to slip away from them, 
It should not follow that a modern, pros­
perous and promising city like Pough­
keepsie should think of giving up Its up-to­
date well-established and well-organized 
railway system and replace it with buses 
that are still In the experimental stage. 
Is any modern and self-respecting city 

•allowing such a thing to happen? Not 
any that I know of. Many are adding 
buses but not giving up their trolley sys­
tem. Many cities are even paying the 
railways where they have failed, In order 
to keep them going. :Many have canceled 
paying debts, taxes, etc., In order to help 
their trolley companies get on their feet 
again. They will not allow the railways 
to go. Those wqo have are regretting It. 

Electric railways are here to stay. They 
are beyond the experimental stage. 

Buses are here to stay, but they are 
still In the experimental stage. 

There are many failures of bus ventures 
all over the country, and It would be very< 
unwise Indiscriminately to abandon tracks 
for buses at this period of uncertainty. 

This company carries 10,000 passengers 
dally. It Is a great responsibility, but the 
service seldom falls. The system has been 
built up through many years of practice 
and large expenditures of money. Sud­
denly to abandon this system for a f_orm 
of transportation where many more vehicles 
would be required to do the same work 
might bring disaster upon the community. 

Railway Issue in Oakland's 
Mayoralty Fight 

Oakland, Cal., is in the midst of a 
lively spring election campaign. Frank 
Colbourn, one of the arbiters who two 
years ago awarded employees of the 
Key System Transit Corporation a 
higher wage scale, is running for 
Mayor. His opponent is J. L. Davie. 
One of the issues of the campaign is 
the 7-cent fare, which Mr. Colbourn is 
accused of having made imperative for 
the company in consequence of the 
expense saddled on it by the wage ad­
vance. It is a minor issue, though, 
and is not attracting much attention. 

Clothes don't make the man, 
but they help 

A Fitting Process 
"Hey, those trousers bag in the 

seat!" 
"Make those sleeves a little longer!" 
"No, I don't want cuffs on those 

pants!" 
These and similar expressions came 

from the office of J. Frank Johnson, 
vice-president and general manager of 
the Community Traction Company re­
cently, arousing the curosity of car 
company visitors. 

A peep inside the room disclosed a 
dozen men in various stages of disha­
bille, some of them with less of clothing 
than the greased challenger of the 
Catalina Island swim, but lacking the 
beautiful symmetry of this challenger. 

Some were on chairs trying on 
trousers. Others were pulling and 
hauling at stubborn trouser legs from 
less advantageous places on the floor 
of the office. Others tried on vests and 
coats. 

Paunches that demanded the utmost 
skill of expert tailors for proper fitting, 
shoulders round and shoulders square, 
victims of obesity and malnutrition­
a gathering of sufficient, variety in 
shape and size to drive the ordinary 
tailor woozy-all were there being 
fitted. 

Outside several scores of other men 
waited, listening to the buzz of chat­
ter that came from Vice-President 
Johnson's room. 

The occasion was the fitting of Cofl1· 
munity Traction motormen, conductors 
and bus drivers with the new olive drab 
whipcord uniforms which have been 
ordered for them. Superintendent Em­
ery had charge of the job. 

"We want to have 'em all fitted out 
so they can appear as a unit in the new 
uniforms in a few days," said Mr. 
Emery, puffing vigorously and perspir­
ing. "But at the present rate of speed 
we will have 'em all ready to make their 
bow to the public soon. I cannot give 
a rlefinite date. It all depends on the 
outcome of this fitting process. But it 
will be either the 10th or the 15th of 
this month," he said. 

The new uniforms have the new army 
roll collar. Hats to match also have 
been provided and heads of the several 
hundred motormen, conductors and bus 
drivers are furnishing another interest­
ing phase of the outfitting process.­
Toledo Blade. 

Hartford Loses Tax Suit to 
Connecticut Company 

The city of Hartford, Conn., has lost 
its suit against the Connecticut Com­
pany to collect a yearly tax of 2 per 
cent of the gross fares. The railway 
paid this 2 per cent tax from 1894 to 
1923, and the total for the period 
amounted to $677,000. Judge Newell 
Jennings in his finding said that the 
tax was illegal. The ancient ruling of 
the City Council of Hartford reads in 
the records as follows: 

The directors shall pay Into the city 
treasury each year 2 per cent of the annual 
gross receipts of fares as evidenced by such 
reports, until such time as the state law 
shall be so changed as to provide that taxes 
of street railways shall be paid locally In­
stead of to the state, and In case of such 
change in the law, the company shall pay 
annually to the city any deficiency In the 
amount of the said taxes from the amount 
of the said 2 per cent on the receipt.~ of 
the aforesaid. 

The counsel for the railway contended 
that the levy was a tax and therefore 
illegal. The city contended the pay­
ments annually were for the privilege 
of electrifying lines in 1894 under the 
Tucker grant. To support the railway 
Judge Jennings stated: "I find as a fact, 
upon all evidence, that this levy was 
and is a tax." 

Important New Subway Station 
Opened in New York 

The New York Transit Commission, 
the Queensboro Chamber of Commerce 
and several civic organizations ar­
ranged an elaborate program to cele­
brate the opening of the Seventh Ave­
nue (Times Square) station of the 
Queensboro subway on March 14. The 
new station, in conjunction with the 
Interborough Seventh Avenue line and 
the Times Square-Grand Central sta­
tion shuttle line of the Interborough, 
consists of four levels. It is one of the 
most commodious subway stations in 
the world and will relieve the present 
congestion at Grand Central, where the 
former terminus of the Queensboro line 
is located. There is a Queensboro station 
at Fifth Avenue and 42d Street, but 
because of traffic conditions most of the 
passengers who use the Queensboro line 
board and leave trains at Grand Cen­
tral. A considerable portion of this 
traffic transfers from the Seventh Ave­
nue line of the Interborough and 
reaches Grand Central by shuttle. All 
of this traffic will be handled in the new 
four-level station at Seventh Avenue 
and 41st Street. 

The entire extension of the Queens­
boro subway from Grand Central Sta­
tion westward under 42d Street, to the 
rear of the Public Library, thence 
under 41st Street and west to Eighth 
Avenue, with the Seventh Avenue con­
nection with the west side subway of 
the I.R.T., was constructed by the 
Powers-Kennedy Contracting Corpora­
tion. The contract price for the entire 
extension was $3,867,138. Of this, ap­
proximately $1,500,000 has been ex­
pended for the section from Fifth Ave­
nue to Eighth Avenue, including the 
cost of the station and its equipment. 
Immediately after the exercises the 
Interborough put in effect a regular 
schedule, approved by the Transit Com­
mission. 
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$300,000 Improvement Program 
for Beaver Valley 

Probably in no other section does the 
paving question have so many ramifica­
tions as in the Beaver Valley, where 
the management of the Beaver Valley 
Traction Company, New Brighton, Pa., 
must deal with the official •body of some 
26 incorporated boroughs or towns, 
varying in size from 700 to 18,000 pop­
ulation and each one urging its par­
ticular •program of street improvement, 
which invariably involves a portion of 
the lines. Here, as elsewhere, the com­
pany seeks relief from the paving bur­
den which belongs to·the horse car days 
when Dobbin did the damage. This is 
realized by many of the officials in the 
various towns and the many other 
favorable factors in the company's pub­
lic relationship are rapidly breaking 
down all prejudice and the management 
sees, in the very near future, the elimi­
nation of the paving burden. In fact, 
a suitable contract, superseding a most 
unfavorable one, has already been made 
with one of the largest towns in the 
district. 

In view of the possibility of being 
totally relieved of this burden a pro­
gram for the rehabilitation of equip­
ment and track has been devised. The 
purchase of six new cars leads the list. 
This will be followed with the rebuild­
ing of several miles of track, replacing 
portions which were not kept up in the 
years past when dollars were scarce 
and revenues unequal to the equipment, 
labor and paving charges. 

The change of public sentiment is 
perhaps best indicated by the fact that 
the company now has 15 miles of track 
on paved streets on which it l}as been 
relieved of all paving requirements. 

In Ambridge, a town of 17,000 popu­
lation, the street over which the lines 
are operated was improved. At the 
same time the company laid new track. 
This was under a franchise requiring 
that the town pay the cost of the pav­
ing and maintain it. The company is 
then to pay, if earned, a rental of 
$I,200 a year, after operating expenses, 
taxes and interest on bonded indebted­
ness have been deducted from revenues. 
· Approximately $300,000 is to be 

spent on the improvements to be made. 

News Note5"" "' 

Brooklyn "L" Removal Bill Signed.­
Governor Smith of New York has 
signed the Hearn bill as chapter 374 of 
the laws of 1927 authorizing the city 
of New York to acquire by condemna­
tion the right to remove the elevated 
railroad structure from Fulton Street 
and other streets and avenues in the 
Borough of Brooklyn and to assess the 
cost and expense thereof upon property 
benefited thereby. 

Will l'tlake Sun·ey of Other Lines.­
An inspection tour of electric railways 
in the principal cities of the country is 
being made by eight men experienced 
in railway operation under the direc­
tion of J. M. Loftis, superintendent of 
transportation, and A. J. Fink, super-

intendent of traffic and schedules of the 
Pittsburgh Railways, Pittsburgh, Pa. 
By this study of other systems the 
Pittsburgh Railways expects to dis­
cover improvements and advances in 
transportation that can be adjusted to 
its own lines. 

Transportation Plan Under Consid­
eration.-Mayor Frank X. Schwab of 
Buffalo has asked members of the City 
Council to consider plans for a trans­
portation policy in anticipation of th~ 
opening of the new Peace bridge, which 
spans the Nfagara River .between Buf­
falo and Fort Erie, Canada. The Mayor 
recommended a municipal bus line from 
the retail shopping zone of the city to 
the American approach of the new 
bridge, to be opened early this summer. 

Rate-Fixing Bill Killed.-The Min­
nesota Legislature in St. Paul has 
killed in committee of general legis­
lation a bill to fix 6 per cent as legal 
rate of earnings for electric railways. 
The rate fixed by the Railroad and 
Warehouse Commission is n per cent. 
The bill was sponsored by Representa­
tive Frank Starkey, St. Paul, and was 
designed to amend the Brooks-Coleman 
act, which placed the rate fixing power 
with the commission. 

New Route Book in Los Angeles.­
A new booklet entitled "Seeing Los 
Angeles by Yellow Car and Bus" has 
been published by the Los Angeles Rail­
way, Los Angeles, Cal. This booklet 
contains information on places of inter­
est in Los Angeles and how to reach 
them by street car or bus. It also con­
tains schedules of owl car service on 
the various lines. Copies of these book­
lets are being distributed among the 
divisions for the use of conductors. 

Would Increase Token Rate. -The 
Illinois Power & Light Corporation has 
applied to the Illinois Commerce Com­
mission for authority to change its 
fares in Peoria, 111., from seven tokens 
for 50 cents to three tokens for 25 
cents, with a continuation of the pres­
ent IO-cent cash fare. The nickel permit 
fare will be dropped under the new 
,:chedule. The company says that since 
the present schedule, put in force in 
1922, it has failed by $200,000 annually 
to meet a fair return on its investment. 

Intercompany Transfers Issued. -
Issue of I-cent transfers between 

'cars of the Capital Traction and the 
Washington Railway & Electric Com­
panies at New Jersey and New York 
Avenue in Washington, D. C., was 
authorized on April 7 by the Public 
Utilities Commission. The intercom­
pany transfers will be issued, however, 
only by northbound cars on New Jersey 
Avenue to eastbound cars on New York 
Avenue and by westbound cars on New 
York A venue to southbound cars on 
New Jersey Avenue. 

One .Mayor Expresses Views on Pa Ying 
Ruling.-At a meeting of city officials 
of the state of New York to be held at 
Niagara Falls on May 31 legislation to 
relieve electric railways of any of their 
tax burdens will be discussed. The 
railways seek to amend the paving law 
to require them to pave only 8 in. on 
each side of a rail instead of paying for 
the pavement between the rails and 2 it.. 
outside. Mayor Clarence J. Cook of 
Binghamton, N. Y., is quoted as saying 
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he believed that taxes paid by the elec­
tric railways were low enough and that 
the paving imposition might be con­
sidered as p~rt of rental. 

Ten Cents in Port Chester.-The fare 
on the new bus line of the County 
Transportation Company, Inc., within 
the village of Port Chester, N. Y., is 
10 cents. Books containing twenty 
tickets each will be sold for $1 to pupils 
under eighteen years of age attending 
public or private schools having similar 
grades. Free transfers are given be­
tween the bus lines as well as to cars 
of the New York & Stamford Railway. 
The order became effective on April 3. 

Rebus Contest in Grand Rapids.­
Still further to stimulate riding and to 
familiarize the people with the names 
of its new electric rail coaches and other 
cars, the Grand Rapips Railway, Grand 
Rapids, Mich., has put on a rebus con­
test, with $100 in cash prizes, 25 spe­
cial prizes-74 prizes in all. Trolley 
Topics, published monthly by the Grand 
Rapids Railway, explains the terms of 
the contest, which began on April 1 and 
ends on April 30. Of the 76 electric rail 
coaches and street cars with names in 
Grand Rapids, 27 are represented in 
the rebus sketches which the railway 
presents in the form of a contest open 
to everybody except employees. All are 
urged to familiarize themselves with 
the street car names, study the sketches 
and solve the puzzles. Answers will be 
judged by a committee and correct 
answers and names will be announced 
as soon as possible after April 30. 

Commission Without Right to Order 
Extension.-The Fresno Traction Com­
pany, Fresno, Cal., has never dedicated 
its property to the service of the "Fink­
Smith" district of that city. This was 
the ruling of the California Railroad 
Commission on April 5. The commis­
sion also held that it was without juris­
diction to direct the company to make 
the desired extension under the pre­
,;ous ruling of the California Supreme 
Court in the suit of the Hollywood 
Chamber of Commerce. This ruling 
compelled the commission to order a 
railwav to construct an extension of its 
line. The city of Fresno filed a com­
plaint with the Railroad Commission 
against the Fresno Traction Company 
and asked the commission to require 
that company to extend its tracks into 
the so-called "Fink-Smith" district. 

Traction Line Hauls Large Quantities 
of Coal.-In spite of the strike of the 
union coal miners in the southern In­
diana field, the Evansville & Ohio Val­
ley Traction Company and the Evans­
ville, Suburban & Newburgh Traction 
Company, the last named company 
operating from Evansville to Boon­
ville and Evansville, are hauling a 
large amount of coal. The non-union 
coal mines in the southern Indiana 
fields are being operated steadily and as 
a result the electric railways are taxed 
to capacity to haul the coal into Evans­
ville, from which city it is shipped to 
other markets. The wagon mines also 
are being operated and coal from many 
of these mines is hauled several miles 
in wagon to the nearest switch on the 
Evansville, Suburban & Newburgh line. 
It seems likely that most of the coal 
mines in the "pocket" will be operated 
to capacity all summer. 
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Recent Bus Developments 

Bus Law in Lansing Upheld 
The city ordinance of Lansing, Mich., 

prescribing routes for interurban and 
suburban buses was upheld by the 
State Supreme Court on April 1 in 
deciding the case carried up by the 
Highway Motor Bus Company and 
other bus lines operating in the city of 
Lansing. The bus companies sought to 
restrain the city from enforcing the 
ordinance. They brought action against 
the city in the Ingham County Circuit 
Court, claiming the city had no right 
to force the buses to operate on certain 
str~ets in Lansing. 

Judge_ Leland W. Carr of the Circuit 
Court. upheld the ordinance and after 
an appeal of the plaintiffs the Supreme 
Court affirmed the decree of the Circuit 
Court. 

Taxicab Operation in Cincinnati 
Under Control 

The City Council of Cincinnati, Ohio, 
passed an emergency ordinance on 
March 16 requiring taxicab owners to 
carry insurance against personal and 
property damage. The po_licies for per­
sonal injuries to passengers must pro­
vide a $5,000 liability for a single per­
sonal injury and $10,000 for two or 
more persons for any one licensed 
vehicle. Damage to property must be 
covered by $1,000 insurance for one cab. 

In the case of property damage the 
insurer has the option of limiting his 
total liability as follows: 
For not more than two public vehi-

cles ............................ $2,000 
For each vehicle in excess of two, not 

in excess of five . . . . . • . . . . . . . . . . 1,000 
For each vehicle In excess o! five, not 

in excess of ten . . . . . . . . . . . . . . . . . 7 50 
For each vehicle In excess of ten, not 

In excess o! 25 . . . . . . . . . . . . . . . . . 500 
For each vehicle In excess o! 25, not 

in excess o! 50 . . . . . . . . . . . . . . . . . 300 
For each vehicle In excess o! 50.... 200 

Tax Subject Under Discussion 
in St. Louis 

The St. Louis Bus Company, the bus · 
auxiliary of the United Railways, St. 
Louis, Mo., paid taxes the past year of 
$155,306, or almost double that of the 
preceding year. The competing bus 
company, the People's Motorbus Com­
pany, for the last year paid the city 
$63,803 in a special tax on the basis of 
3 per cent of gross receipts. In the 
previous year this tax totaled $66,909. 

The legislative committee of the St. 
Louis Board of Aldermen on April 6 
voted to shelve the bill to raise the 
special tax on bus companies from 3 
per cent to 5 per cent of their gross 
receipts. Mayor Miller and Director of 
Streets and Sewers Brooks and Street 
Commissioner Joseph Slater had advo­
cated the passage of the bill. 

Mayor Miller, comparing the taxes 
paid by the People's Motorbus Com­
pany with those of the United Rail­
ways, contended that the 5 per cent 
tax bill would tend to equalize the tax­
ation of these public utilities. Richard 

W. Meade, president and general man­
ager of the People's Motorbus Com­
pany, answering Mayor Miller's con­
tentfons, presented to the aldermanic 
committee a memorandum on the com­
parative tax assessments of the United 
Railways and the People's Motorbus 
Company. 

New York Board Still Marks 
Time on Bus Proposals 

No solution of New York City's bus 
problem was reached on April 8 · at a 
hearing before the Board of Estimate. 
Mayor Walker did announce his inten­
tion of moving for a vote on the award 
of bus franchises at the next meeting 
of the board on April 21. There was 
no indication, however, that he would 
be able to get the twelve votes in the 
board necessary to award the franchise 
for Manhattan, Brooklyn and Queens 
to the Equitable Coach Company, which 
he favors, or that the board would vote 
to award the franchises for the Bronx 
anrl Richmond. 

Substitution an Issue in 
Tarrytown 

No action was taken at the meeting 
at Tarrytown, N. Y., on April 11 on the 
matter of local transportation there. 
It was a joint conference between the 
boards of Tarrytown and Elmsford and 
the town of Greenbush, comprising the 
whole township, and among those who 
attended were Judges Duell, McDowell 
and Seely. President S. W. Huff of the 
Third Avenue Railway and counsel for 
that company explained the position of 
the railway in the matter. Railway 
officials favor the continuation of that 
service, but the cost to the company of 
improving the roadbed under the re­
paving program proposed by public 
officials would be more than $300,000. 
This is an expenditure the railway con­
siders prohibitive. The present fare 
by trolley is 5 cents in the zone from 
White Plains to Elmsford and 5 cents 
from Elmsford to Tarrytown. The fare 
suggested by bus is 10 cents from 
White Plains to Elmsford and 15 cents 
from Elmsford to Tarrytown. The 
next meeting to consider the matter is 
subject to call by Supervisor Williard. 

Indiana Service Seeks to Abandon 
Unprofitable Bus Lines 

Authority to discontinue approxi­
mately 135 miles of intercity bus lines 
in northeastern Indiana is asked in a 
petition filed with the Indiana Public 
Service Commission by the Indiana 
Service Corporation, Fort Wayne. The 
lines over which the company proposes 
to abandon service are between Fort 
Wayne and Marion, 57 miles; Fort 
Wayne and Angola, 46 miles; Angola 
and Crooked Lake, 10 miles, and Angola 
and Coldwater, Mich., 22 miles. Inter­
urban electric railway lines are oper-

ated by the same company between 
Fort Wayne and Marion and between 
Fort Wayne and Waterloo, near 
Angola. 

In a statement accompanying the 
petition, Robert M. Feustel, president, 
said that the thirteen months ended Jan. 
31, 1927, had shown a net operating 
Joss of $19,411 on the Fort Wayne­
Marion line. Income, he said, was 
$8,083, as against operating expenses 
"totaling $27,494. --------

Blue Goose Fare Increased.-Fare on 
.the Blue Goose Bus Line, operated be­
tween St. Louis, Mo., and Alton, Ill., 
by the Alton Railway, affiliated with the 
East St. Louis & Suburban Railway, has 
been increased from 65 cents to 90 cents 
for one way. The new rate became 
effective on April 10. The interurban 
fare on the cars of the St. Louis & 
_Alton Railway will continue at 85 cents 
for one way or $1.50 for the round trip. 

Bus Patronage Disappointing.-The 
Connecticut Company, which recently 
opened a new bus line between Newing­
ton Junction and Hartford, Conn., via 
West Hartford, has not carried the ex­
pected patronage. The Board of Select­
men of Newington is to take steps to 
advertise the advantages of the service 
offered by the railway. Schedules are 
to be printed and personal letters sent 
to the people, especially those who peti­
tioned for the route. 

Bus Service Starts.-The Washing­
ton, Baltimore & Annapolis Electric 
·Railroad installed on April 1 a new, 
comfortable and de luxe coach service 
between Washington and Annapolis 
over the new National Defense High­
way. Coaches leave Washington daily, 
including Sundays, at 9 :30 a.m., 1 :30 
p.m. and 5 :30 p.m. and leave Annapolis, 
including Sundays, at 8 :30 a.m., 1 p.m. 
and 5 p.m. The one-way fare is $1.22 
and the round-trip fare $2.32. Chil­
dren under twelve years of age are 
carried at approximately half fare. 
Buses also serve intermediate points 
en route at proportionate fares. In 
Washington buses stop at all of the 
principal downtown hotels. This is in 
addition to the electric railway service 
th!!_t has been operated for years by 
the Naval Academy Junction Line. 

Bus Service Replaces Railway.-The 
Northampton Street Railway discon­
tinued its railway service between 
Northampton and Hatfield, Mass., at 
the close of business on April 13 and 
started bus operation in its place. This 
was the last link in the route from 
Northampton to Greenfield, formerly 
operated by the Connecticut Valley 
Street Railway. Tracks above North 
Hatfield are already removed and those 
from North Hatfield south to North­
ampton will be removed soon. 

New Bus Project Made Known.­
Plans have been announced by Mayor 
Frank X. Schwab of Buffalo, N. Y., for 
the establishment of another municipal 
bus line, although all previous attempts 
to operate municipal buses in Buffalo 
have resulted in failures. The latest 
idea of the chief official is to operate 
municipal buses in Kensington Avenue 
from Bailey A venue to the easterly city· 
line at a 5-cent fare with a 3-cent half. 
fare charge. The International Bus 

h 
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Corporation, a subsidiary of the Inter­
national Railway, and the Buffalo Motor 
Coach Company, Inc., have applications 
pending for the operation of buses in 
this section of the city where there are 
now no transportation facilities. 

Eight Cents on Bus Line.-An 8-cent 
fare has been established between any 
two points in the city of Hudson, N. Y., 
on the bus line of the Eastern New 
York Transportation Corporation. Tok­
ens, each good for a continuous trip be­
tween any two points, will be sold 17 
for $1, but will not entitle the passen­
ger to transfer to interurban cars of 
the Eastern New York Utilities Cor­
poration, the parent company. Trans­
fers to the interurban cars of the latter 
company will upon request be issued by 
operators of buses which connect with 
the cars and which buses arc so marked. 
Valid single trip and commutation 
tickets, good on Eastern New York 
Utilities cars, will be accepted as part 
of a continuous trip. Tokens will not 
entitle passengers to transfers. 

Double-deckers on Pleasant Sundays. 
-All single-deck coaches heretofore 
operated on the Morningside and High­
land-Virginia Avenue Jines of the 
Georgia Power Company, Atlanta, Ga., 
are to be replaced by double-deck 
coaches on aJl pleasant Sundays during 
the summer months. The schedules on 
Sundays are to be the same as the 
daily schedules. Both lines are oper­
ated through some of the most beauti­
ful residential sections of the city. 

Working Out Bus Schedule. - The 
Northland Transportation Company, 
:Minneapolis, Minn., has bought the 
Mesaba Railway Coach Company, which 
serves communities between Aurora and 
Hibbing and has local runs in Virginia 
and Eveleth. The transaction is sub­
ject to the approval of the State Rail­
road and Warehouse Commission. The 
acquisition of this property gives the 
Northland company virtual monopoly 
of the transportation business on the 
range. The company already has a 
bus line running from Duluth north 
through Virginia and it is understood 
that buses on the line running east 
and west through Virginia will be 
scheduled to connect with buses on the 
north and south line out of Duluth. 
Abandonment of the electric line has 
been ordered by the federal court. 

Railway Supplies Service; Bus Peti­
tion Denied.-The Public Service Com­
mission has denied the petition of Wil­
liam A. Stone, doing business as the 
Silver Lake Park and White Plains Bus 
Line, for permission to operate a bus 
line in White Plains, N. Y. When this 
petition was filed the Silver Lake rail­
way line was not in operation, as the 
receiver of the Westchester Street Rail ­
road had discontinued service. The pro­
posed bus line was intended to serve 
substantially the same section of White 
Plains as this branch of the railway. 
Subsequently, the Westchester Street 
Transportation Company, Inc., which 
succeeded the electric railway and is 
owned by it, resumed service and also 
obtained the consent of the city and the 
Public Service Commission to substitute 
buses for street cars. rt was the opin­
ion of the commission that the opera­
tion of a bus route in addition to the 
railway was not necessary. 
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Financial and Cor,porate 

$58,157,236 Value at 
St. Louis 

State ·commission Allows $6,395,888 for 
Additions Made to United Railways 

Property Since Year 1919 

The United Railways, St. Louis, Mo., 
earned a return of only 4.2 per cent on 
its properties duri.ng 19~6, a _report . of 
auditors for the l\11ssour1 Public Service 
Commission filed at Jefferson City on 
April 2 shows. . 

The audit sustains the contention of 
Receiver Rolla Wells that the company 
operated at a loss during 1925 and 1~26 
after paying interest on bonded in­

debtedness. The net loss for 1925 was 
$172,247 and for the first ten months 
of 1926 the deficit was $52,730, the re­
port shows. 

As a result of the audit the new 
valuation of the railway's properties 
fer rate-making purposes is $58,157,236, 
including $6,395,888 in additions since 
1919, when the valuation was found to 
be $51,761,348. 

The auditors found the amount 
available for return in the first ten 
months of 1926 was only $2,039,886 and 
on that basis estimated the total for 
the entire year at $2,447,864. This is 
only 4.2 per cent of the $58,157,236 
valuation. . 

The audit was made to determine the 
net amount of expenditure for additions 
and betterments between Jan. 1, 1919, 
and Oct. 31, 1926, and to determine re­
sults of operations in 1926 up to Oct. ?t. 

The auditors were J. J. Murphy, chief 
accountant for the commission; H. W. 
Ross, accountant in charge, and George 
B. Coleman, A. L. Houlehan and H. B. 
Lysaght. The investigation revealed: 

Average requirements for working 
capital, $2,109,105. 

Gross operating revenues for 1925, 
$18,913,332; operating expenses, taxes, 
depreciation, $16,445,402; net, $2,-
467,929. 

After adding non-operating income 
and deducting interest, discounts and 
miscellaneous the deficit for 1925 was 
$172,247. . 

For first ten months 1926 operatmg 
revenues were $15,671,311 and operat­
ing expenses, taxes and depreciation 
$13,631,424, leaving a net revenue of 
$2,039,886. After adding non-operating 
income and deducting interest, dis­
counts and miscellaneous items the 
deficit for the ten months was $52,730. 

The estimated amount available for 
return in 1926, based upon first ten 
months, was $2,477,864, compared ,vith 
$2,467,929 in 1925. 

The audit revealed the payments for 
personal injuries and property damage 
claims in the period April 12, 1919, to 
Oct. 31, 1926, were $8,000,000. 

The credit balance in the deprecia­
tion reserve as of Oct. 31, 1926, was in­
creased by almost $900,000 by the 
auditors in their adjustments, which 
showed credits of $1,004,356 and debits 
of $114,931. 

The total estimated liability of the 

company for personal injuries and dam­
age claims as of Oct. 31, 1926, was $1,-
549,840, while the balance in the reserve 
on that date was $645,629, a deficit of 
$904,210. The company has based it.ci 
credits to this reserve at 6 per cent of 
grcss receipts. 

In their report the auditors expressed 
the opinion that a fixed percentage of 
gross revenues does not appear to be 
the best method· for measuring the cost 
of injuries and damage claims since 
fares and gross revenues may go up or 
down without affecting traffic accidents. 
The report stated that "in our opinion 
'cost per car-mile' is a more scientific 
method for measuring injuries and 
damages." 

Receiver Wells filed his first petition 
for a higher fare some months ago. The 
city then demanded ·an audit of the 
company's books to determine whether 
an increase was warranted. From Feb. 
5 to March 1 under a federal court in­
junction the company charged a fare of 
8 cents, with two tokens for 15 cents, 
but this rate was later set aside by a 
special federal court of three judges. 

The company now has an application 
for increased fares pending before the 
commission. A fare of 8 cents, with 
two tokens for 15 cents, has been asked. 
In view of the findings of the auditors 
for the commission it is very probable 
the company will be granted the 
increase. 

The bringing of the company's valua­
tion up to date is expected to speed 
up the negotiations between Mayor 
l\liller and the reorganization commit­
tee on a new franchise for the railway 
under the service-at-cost plan. 

$1,885,000 Boston "L" 
Issue Offered 

A syndicate composed of 'Faine, 
Webber & Company, White, Weld & 
Company, Stone & Webster & Blodget, 
Inc., of New York, and the First Na­
tional Corporation, Boston, offered for 
subscription on April 14 $1,885,000 of 
ten-year 5 per cent gold bonds of the 
Boston Elevated Railway, Boston, Mass. 
They were priced at lOOi and interest 
to yield 4.90 per cent. The bankers 
stressed the point that the net earn­
ings are about 2¼ times the rentals and 
interest charges. 

$7,000,000 Cincinnati Street 
Railway Issue 

A syndicate headed by the Guaranty 
Company, New York, and W. E. Hut­
ton & Company offered publicly on 
April 11 $7,000,000 of first mortgage 
series A 5~ per cent gold bonds of the 
Cincinnati Street Railway, Cincinnati, 
Ohio, to mature April 15, 1952, at 100 
and accured interest, to yield si per 
cent. The issue has been authorized 
by the Director of Public Utilities of 
the city of Cincinnati and the Public 
Utilities Commission of Ohio, and the 
proceeds will be used to retire outstand-
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ing $4,500,000 of 6 per cent notes, to 
reimburse the company for capital 
additions heretofore made and to pro­
vide funds for further additions and 
c-ther corporate purposes. 

The bonds will be a direct first lien 
on all fixed property and all equipment 
now owned by the company, except 
a part of the company's railway cars on 
which there is a prior lien represented 
by $711,400 outstanding equipment 
trust certificates. 

Changes in Foshay Company 
Corporate Structure 

Although the W. B. Foshay Com-· 
pany, Minneapolis, Minn., has sold its 
controlling interest in the Peoples 
Light & Power Corporation, its utility 

business will continue as in the past. 
The Foshay company now operates 
electric, gas and artificial ice properties 
in Nogales, Ariz., and Nogales, Mexico. 
valued at $1,600,000. It has under con­
tract electric and gas properties which 
are in operation in Vermont, Kansas 
and Idaho. 

The name of the W. B. Foshay Com­
pany's new public utility holding com­
pany will be Public Utilities Consol­
idated Corporation. This corporation 
will operate the Arizona company, 
which will be called Public Utilities 
Arizona Corporation. When public 
utility properties which are under con­
tract in other states are taken into the 
holding company, they will be known as 
Public Utilities Vermont Corporation, 
Public Utilities Kansas Corporation 
and Public Utilities Idaho Corporation. 

Readjushnent in Grand Rapids 
Voluntary Recasting of Financial Structure of Grand Rapids Railway 

Proposed-Financing Can Be Done Now Only Through First 
Mortgage Bonds-The Details 

A PLAN of readjustment has been 
suggested for the Grand Rapids 

Railway, Grand Rapids, Mich., which 
contemplates the organization of a new 
company to take over the assets 0f the 
present company and the cancellation 
of all of its common stock, and ex­
'tinguishment of $600,000 of its indebt­
edness through the issue of common 
stock of the new company, and the ex­
change of preferred stock on the basis 
of two shares of new company common 
stock for one share of present preferred 
stock, the depositors of which are also 
offered subscription rights. The plan 
also provides for the authorization of 
additional preferred stock by the new 
company to provide funds further to 

CAPlTAL EXPENDITURE SITUATION 
OF GRAND RAPIDS RAILWAY 

Payments: 
Bonds ma turing June l, 1919 .. $3,700,000 
Construction from June l, 1919, 

to Dec. 31, 1926 .. .. .. . ... .. 1,411,892 
Reacqulrement of $229,000 first 

mortgage bonds of present 
Issue through sinking fund, etc. 206,000 

Total payments for capital 
purposes ................. $5,317,892 

Receipts: 
$3,200,000 first mort-

gage bonds sold .... $2,944,000 
Insurance moneys re­

ceived on account 
of Hall Street car­
house property a nd 
cars destroyed by 
fire . . . . . . . . . . . . . . . 368,395 

Provided out of earn-
ings and reserves.. 559,298 3,871,693 

Leaving net Increase 
In debt junior to 
first mortgage bonds 
amounting to ..... , 

Now represented by: 
Gold debenture 7 per 

cent ............ . 
Car trust notes ... . 
Increased amount of 

paving assessments 
not due ......... . 

Increased amount of 
accounts payable .. 

Advances payable .. 
Bank loans .. , .•... 

$700,000 
198,045 

69,977 

58,218 
245,4 58 
174,500 

$1,446,199 

reduce existing indebtedness· and .~or 
other corporate purposes. 

It is explained that the changes sug­
gested are deemed advisable at this 
time because of the large floating in­
debtedness of the old company and its 
lack of a medium for doing any financ­
ing other than through first mortgage 
bonds which cannot be issued and sold 
in sufficient amount or at advantageous 
prices in view of the comp2ny's present 
condition. The present floating debt 
position dates back to June 1, 1919, 
when three-year bonds amounting to 
$3,700,000 became due, which bonds 
were in turn issued to refund the long 
term 5 per cent bonds originally issued 
in 1900. The capital expenditure sit­
uation since June 1, 1919, is shown in 
the accompanying table. 

The present outstanding first mort­
gage bonds require sinking fund pay­
ments of $80,000 annually and the car 
car trust notes become due about $8,000 
a mon~h or approximately $98,000 a 
year until their final maturity May 26, 
1929. Thus these two items alone con­
stitute a cash requirement of about 
$178,000 a year. It is believed the con­
summation of the plan will enable the 
company again to sell its first mort­
gage bonds at prices more nearly ap­
proaching par, and an agreement has 
been reached for the sale of $200,000 of 
first mortgage bonds upon the plan be­
ing declared operative, the proceeds to 
be applied to the retirement of all the 
car trust notes, thus ending the monthly 
drain on the cash resources on their 
account, which with saving of interest 
on the $600,000 debt canceled will re­
duce the annual cash outlay by about 
$140,000. The proceeds from the new 
preferred stock will be applied first to 
the liquidation of bank loans and there­
after to the liquidation of other indebt­
edness and thereby improve the current 
asset position and thus to that extent 
free the cash derived from earnings and 
make it available for payment of divi­
dends, first on the new preferred stock 
and then on the new common stock. 

The 100,000 shares of new common 

stock are to be issued in consideration 
of the extinguishment of $600,000 of 
present outstanding debt of the Grand 
Rapids Railway (i.e. cancellation of 
$245,000 advances payable and $355,000 
gold debenture 7 per cent bonds), the 
cancellation of $2,000,000 par value of 
old common stock and the making to 
the holders of the old preferred stock 
of the exchange and subscription offers 
outlined in the plan. Assuming that 
all the holders of old preferred stock 
exchange and subscribe to the full 
amount of new preferred stock offered 
under the plan, there would result: 

100,000 shares new common stock Issued 
40,000 shares new common stock to hold­

:f~c~f 20,000 shares old preferred 

---
60,000 shares new common stock repre­

senting consideration for extln­
gulshment of $600,000 of debt 

15,000 shares n ew common stock of which 
will be delivered If entire $300,000 
new preferred stock offered under 

____ the plan Is subscribed 

45,000 shares r emaining In hands of hold­
d~1t who cancelled the $600,000 of 

15,000 shares of which wlll be r eserved for 
delivery upon payment to them or 
$10 pe r share upon exercise of 
options expiring May 1, 1929, 
delivered to subscribers under the 
plan, 

The earnings position of the new 
company, based upon all matters out­
lined in the plan as applied to the 
actual earnings for twelve months 
ended Feb. 28, 1927, will be: 

Gross earnings .•......•...... 
Operating expenses and taxes: 

Operating expenses .• .... .. . 
Taxes ....•.•....•.......... 

Total ............ , ....• , . 
Gross income available for fixed 

charges, retirements and divi-

$1,774,748 

1,091,267 
153,671 

$1,244,939 

dends ......... , ... ..• ...... $ 
Annual Interest at 7 per cent on 

$3,171,000 mortgage bonds ... 

529,809 

221,970 
15,365 Interest on $219,500 debentures 

Interest on unpaid paving assess-
ments ..• . ....••............ 

Total inter est and other fixed 
charges .......•.......... $ 

Balance ...... ................ $ 
7 per cent on $300,000 preferred 

stock ..... ........... . ... .. . 

Balance available for retire-

5,052 

242,387 
287,421 

21,000 

ments and other purposes .•... $ 266,421 

In September, 1922, an ordinance rati­
fied by the voters granted the Grand 
Rapids Railway a 30-year franchise and 
provided a sliding scale of fares based 
on net return upoh valuations agreed 
upon in the franchise. This franchise 
will be assumed by the new company. 
The original value placed upon the 
property was $5,500,000 as of Jan. 1, 
1922, which with subsequent additions 
to Feb. 28, 1927, amounts to $6,043,234. 
The rates of fare now in effect, viz., 
10 cents cash and six tickets for 50 
cents, were instituted at the beginning 
of 1925, at which rates the property is 
entitled, according to the franchise 
terms, to earn a return of n per cent 
on its value after deduction of operat­
ing expenses and taxes, and an amount 
equal to 3 per cent of the value of the 
property for retirement reserve. As 
of Feb. 28, 1927, the deficit in the 
automatic fare equalization account 
was $423,173; in other words, that 
is the amount that the property failed 
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to earn the return allowed under the 
franchise from its date to Feb. 28, 1927. 
It is estimated that if the full return 
allowed by the franchise is realized the 
earnings would be increased $98,912. 

Deducting from $266,421 the bal­
ance of earnings previously indicated, 
3 per cent of the present value of the 
property for retirement reserve, or 
$181,297 there would remain available 
$85,124, or 85 cents a share on the 
100,000 shares of the new company 
common stock to be issued and out­
standing. If the charge for retirement 
reserve were modified to 2 per cent 
or $120,864, an amount the manage­
ment believes adequate in view of the 
present excellent condition of the prop­
erty, the sum of $145,557 would be 
available for the 100,000 shares of com­
mon stock of the new company, to -be 
issued and outstanding. This would 
mean a return on the stock at the rate 
of $1.45 per share. 

Deal on for Newport Electric 
Corporation 

Offer of $150 a share on option has 
been made for control of the Newport 
Gas Light Company by the Utilities 
Power & Light Corporation of Chicago. 
The Colonial Gas & Electric Light Com­
pany, which controls Newport Electric 
Corporation,_is a subsidiary of Utilities 
Power & Light. No action either to­
ward recommending or advising against 
sale has yet been taken by the directors. 
The Newport Electric Corporation 
operates 22 miles of electric railway 
and city and interurban bus service in 
which nineteen buses are used. 

$159,000,000 in Boston "L" 
Against $25,000,000 in 1897 

A chart prepared by the Boston Ele­
vated Railway, Boston, Mass., shows 
some of the important facts .regarding 
the Boston Elevated Railway in terms 
of increase from 1897. 

At present the investment of about 
$159,000,000 in the property is roughly 
530 per cent greater than that of 1897, 
which was somewhat more than $25,-
000,000. The investment has on the 
whole increased steadily, with a rapid 
increase in 1917-1918, and very slight 
increases in some years, such as l 912-
1913, 1919-1921 and 1924-25. The aver­
age annual investment has been about 
$4,500,000. 

Revenue passengers carried have 
about doubled, but since 1914 the an­
nual total has remained fairly constant. 
Riding, however, has increased faster 
than the population. 

The population is now a little more 
than 50 per cent greater than in 1897, 
and is still rising, although somewhat 
slowly at the present time. 

The relation of riding and popula­
tion is reflected in the revenue rides per 
capita, which in 1917 were 50 per cent 
greater than in 1897. The increase in 
fare which the trustees found necessary 
as soon as they took hold of the prop­
erty resulted in some falling off. This 
loss has since been recovered in part. 
While the total of revenue passengers 
is about as great now as ever, the 
population increase lowers the ratio. 

Eastern Massachusetts 
Does Well 

Intensive Merchandising of Sen;ce 
Helps Road Operating in Subur­

ban Boston Territory 

The Eastern Massachusetts Street 
Railway, Boston, Mass., reports for 
1926 an increase of $149,855 over 1925 
in revenue from all sources, but the 
cost of operation before taxes, interest 
and rental charges was $182,484 greater 
than the previous year. In 1926 the 
company failed to earn operating ex­
penses and depreciation (not including 
taxes and interest) by $62,207, com­
pared with a loss of $82,823 in 1925. 

Revenue from all sources in 1926 was 
$9,788,035, an increase over 1925 of 
$149,855. Expenses including deprecia­
tion, taxes, etc., in 1926, were $7,807,332, 
an increase over 1925 of $199,295. Gross 
income in 1926 was $1,980,703, a de­
crease from 1925 of $49,440. Interest 
and rentals, etc., in 1926 were $1,245,-
865, a decrease from 1925 of $45,955. 
Net income available for dividends in 
1926 was $734,838, a decrease from 
1925 of $3,485. 

Dividend payments of $866,522 were 
made in 1926 as follows: 

First preferred ••.••........• $249,165 
Sinking fund . • . . . . • • • • . • . . . . 1,92 9 
Preferre d B ................. 179,868 
Adjustment . • • • . . . • . . . . . . • . . 43 5,56 0 
Common • • • . . . • • . . . . . . . . . . • • none 

On the first preferred and sinking 
fund stocks payments of 3 per cent 
were made on Feb. 15 and Aug. 15. On 
preferred B, payments of 3 per cent 
were made on Feb. 1 and Aug. 1. On 
adjustment stock, payments of 2~ per 
cent were made on April 1 and Oct. 1. 

Bonded obligations were retired and 
paid at maturity as follows: $131,000 
Bay State equipment 6's due Aug. l, 
1926; $300,000 Eastern Mass. series A 
6's, due Jan. 1, 1927; $115,000 Eastern 
Mass. series C 6's, due Feb. 1, 1926; 
$2,500 par sinking fund stock, series 
7, due Feb. 1, 1926, paid and canceled. 

The largest factor in tqe increased 
expenses was the additional burden im­
posed by a board of arbitration which 
not only granted the blue uniform, line, 
power and rolling stock and miscellane­
ous employees on increase of H cents 
an hour but also established an eight­
hour day and time and one-half for 
all overtime. 

As compared with 1924 and 1925, 
when there were decreases of $993,343 
and $449,395 respectively, an increase 
in 1926 of $136,501 in revenues is 
encouraging. This increase is attrib­
uted in a considerable measure to an 
advance in ticket fares which took 
effect on Oct. 1, and to weather condi­
tions in November and December, the 
early snows and low temperature caus­
ing private automobile owners to store 
their machines and ride in street cars. 

The percentage increase in riding for 
these two months was substantially the 
same throughout the system. Total 
passenger car miles operated in 1926 
were 17,731,483. 

Realizing that the principles of mer­
chandising must be applied to the rail­
way as in every other business, the 
company has pursued the policy of im­
proving its cars by large expenditures 
for painting, various up-to-date devices 

and the installation of de luxe seating 
and lighting facilities and linoleum 
flooring. This program will be consist­
ently followed. In this connection the 
company n\)W operates between Brock­
ton and l\lattapan, Lowell and Everett 
terminal and Lawrence and Everett 
terminal high-speed cars of the very 
latest type at popular reduced rates of 
fare. Increased earnings are reported 
on all three of these de luxe lines. 

In addition the company has recently 
purchased 50 new light-weight, high­
speed cars embodying the new ideas of 
comfort and convenience. These are to 
take the place of cars worn out in the 
service. Delivery is expected during 
l\fay and June .. The new cars will be 
paid for from the depreciation reserve 
accumulated for that purpose. 

As might be expected, in view of the 
arbitration award, the cost of car oper­
ation was $162,380 more than in 1925, 
overshadowing all other items of in­
creased expense. Wage comparisons 
for 1926 and 1925 follow: 

19 26 1925 
\Vages two-man car 

operators ••...• • •.••• $158,683 $1 54,241 
\Vages one-man car 

operators •. . .. .• ..... 1,527,011 1,468,430 
\Vage s carhouse employees 177,466 I 66,183 

The cost of snow fighting in 1926 
was $141,845, compared with $54,693 
in 1925. Approximately 70 per cent of 
this was paid in wages. 

Other increases in expenses were: 
\Vay and structures .••... , ..• •• $8,273 
Law expenses .. , . ....... .. ... 13,429 
Rent of track •. ....•. , .•... ,. ,, 7,355 
General wage s and expenses .... 12,591 
Pensions . .... .......... ... ... 2,215 
Stationery and printing .. .• , . . . I, 717 
ll1lscellaneous expenses ..• . •... 23,857 

The claim department made a very 
creditable showing, the total expendi­
tures for the year being $262,165, the 
smallest yearly amount since public 
control began and less by $32,495 than 
the previous year. Other decreased ex­
penditures were for: equipment, $24,-

INCOl\IE STATEMENT OF EASTERK 
:\lASSACHUSETTS STREET RAILWAY 

1926 1925 
Street car revenue ... ... .. . 
Auto bu• revenue .. ... .. .. . 
Expres• and other revenue .. 
Rentals, advertising, etc ... . 
From oale of power . .. .... . 
Interest and other income .. 

$8,699,914 $8,563,413 
321,317 278,758 

41,879 42,757 
198,051 205,713 
272,527 t3 I 3,248 
254,347 234,291 

Total revenue ...... .. . . . $9,788,035 $9,638,180 
Expen!e!: 

Way and otructures .. ..... . 
Equipment ... .. .. ....... . 
Pol\·er ...... ............. . 
Car operation ...........•. 
Injuries and damages ..... . 
Insurance. . . . . . . ...... . 
Law expense-Ill .. •• .••..•••• 
Rent of track,, ........... . 
General wages a nd expem1e8 
Prn•ione .. . , ... .. .. .... . . 

$1,229,616 $1,221,343 
1,230,046 1,254,192 
1,281,790 tl,277,787 
2,378,◄ 75 2,216,09~ 

262,166 294,661 
73,810 84,895 
40,255 26,826 
80,167 72,812 

235,724 223,133 
23,045 20,830 

Group ineurance ... ....... . 6 ◄,866 64,402 
Stationery and printing . .. . 
8tore8 and garage expenees. 
MisrellaneoWI e>J>('naes .... . 
Auto bu• expeooes .. . ..... . 

37,201 35,484 
53,299 61,316 
68,210 4 ◄,353 

383,524 361,581 

T otal OJ>('rating expense•. $7,442,194 $7,259,710 
Total OJ>('ratiog exJ>('noes a nd 

taxes.. .... .... .. . . .... . $7,807,332 $7,608,037 
Gra.s income..... . . . . . . . . . 1,980,703 2,030,143 
lntereot a nd 1'1'ntal•........ 1,245,865 1,291,820 

Net income... . .. ....... $734,838 $738,323 
Operat,ing expenee,-: indude char,:r;P.e for df"preciation 

11mountin1t to $917,940 in 1926 and $898,254 in 1925. 
During 1926 $745,578 of the depredation re•erve 
wao apphed to recon•truction and amortization. 

t Of the amount $313,248 in 1925-$304,930 wao 
included in report for 1925 ao a reduction to pow~r 
C>J>('n•e; the difference, or $8,318 Included with 
" rental,., adverthidng, etc." 
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146; insurance, $11,085; stores and gar­
age expenses, $8,017. 

The attitude of the trustees on the 
matter of bus operation is that 
where the company has rails and over­
head construction in good condition and 
there is sufficient volume of business to 
warrant the continuance of electric 
cars, it would be unjust, not only to 
the owners of the property but to the 
riding public, to supplant street cars 
with buses. In densely populated areas 
the addition of a multiplicity of buses 
would throw an unwarranted burden 
upon communities whose principal 
highways are already overloaded with 
motor traffic. On the other hand, there 
are some small communities in which 
there are no peak loads and where the 
bus can be used to advantage and prin­
cipally in the handling of this type of 
business the company operated in 1926 
1,287,167 bus-miles, this being 207,451 
more miles than in 1925. Wherever, in 
the territory served by the railway, the 
trustees know that there is only enough 
"pole to pole" transportation business 
for one responsible carrier, and there is 
a threat of bus competition they do not 
intend to be coerced or driven to estab­
lishing a duplicate and wasteful serv­
ice. On this point the trustees say: 

Our duty to the car riders and the 
owners or this road Is clear and we pro­
pose to perform it. Among those who 
would be first to condemn us If the fal­
lacious reasoning of the advocates of paral­
leling street car lines with bus line were 
adopted and the Inevitable higher fares and 
deteriorating service rollowed, would be 
these same, perhaps well-Intentioned but 
mlslnrormed, partisans or such an experi­
ment. 

,Vherever public convenience and neces­
elty require service, this company, with 
permission rrom the proper authorities, will 
perform it, either with street cars or buses. 

All of the bus lines operated in 1925 
were continued in 1926. In addition 
bus .operation was substituted for rail­
way service between Rockland and 
Braintree and between Weymouth and 
Hingham, where the rails were worn 
out and rebuilding was out of the ques­
tion because of its gre_at cost and the 
comparatively small receipts of the 
route. Bus revenues for the entire sys­
tem increased $42,559; expenses were 
$21,943 more than last year. The com­
pany now owns 65 buses and motor 
coac~es, representing an investment of 
$458,608 and operates them in eighteen 
cities and towns. 

It also runs an interstate route be­
tween Taunton and Providence, and 
,:luring the summer months runs lines 
between Mattapan and Nantasket and 
Neponset and Nantasket. To aid in 
snow fighting on bus lines, seven cater­
pillar tractor snow plows were pur­
chased during the year at a cost of 
$33,810. There are now 37 bus snow­
fighting units on the system. During 
the summer months part of this equip­
ment is available in connection with 
track and other types of construction. 

Reference was made in the last an­
nual report of the public trustees to the 
bill in equity brought by L. Sherman 
Adams, a stockholder, seeking to com­
pel the public trustees to pay dividends 
claimed to have accrued on the common 
and adjustment shares of the company 
to Feb. 1, 1924. As stated in the last 
annual report, the master appointed by 
the Supreme Court to hear the evidence 
and find the facts filed his report on 
Jan. 29, 1926, after long hearings. The 

case was reserved upon the pleadings, 
the master's report and the exceptions 
of both parties for the consideration of 
the full bench of the Supreme Judicial 
Court. The case was argued March 18, 
1926, and the opinion of the full bench 
of the Supreme Court was rendered on 
Oct. 2, 1926. In its opinion, the Su­
preme Court over-ruled the exceptions 
of the plaintiff and sustained thirteen 
out of fourteen exceptions of the de­
fendants, and ordered a final decree to 
be entered dismissing the plaintiff's 
bill with costs. 

The trustees point out that at no 
other period in the history of this com­
pany has the rolling stock throughout 
the system been in such good condition. 
They ascribe this as due to the system­
atic and intensive program of over­
hauling which was started several 
years ago. Every car in regular serv­
ice has been through the repair shop, 
either at Chelsea or Brockton, painted 
inside and outside and thorough atten­
tion given to mechanical details. The 
results are apparent even to the casual 
observer. Twofold benefits are set down 
as having accrued from the establish­
ment of this policy: the net cost of 
maintenance has been greatly reduced 
and the company also enjoys the ad­
vantage of doing business with well 
pleased customers. 

In 1920, 14,336 crippled cars were 
taken out of service and pulled in the 
carhouses, this being at the rate of one 
defect for every 1,550 miles of opera­
tion. In 1926 only 685 crippled cars 
were pulled in, this being at the rate 
of one defect for very 27,110 miles of 
operation. In the Brockton-Mattapan, 
Lowell - Everett terminal, Lawrence­
Everett terminal de luxe service, the 
rolling stock department outfitted nine­
teen cars at the cost of $1,500 a car. 

Conferences Look Toward Sale of 
Hocker Line 

Increase in Revenue in Boston.-For 
the month of January, 1927, the rev­
enue of the Boston Elevated Railway, 
Boston, Mass., exceeded cost of service 
by $186,947 compared with an exces­
sive revenue of $223,301 in January, 
1926. The revenue passengers num­
bered 34,160,787, against 33,144,528 for 
January, 1926. In January of the cur­
rent year 5,004,125 miles were operated, 
against 4,871,361 in January of the 
year preceding. 

Jersey Issue Oversubscribed. - The 
offer of 30,000 shares of 6 per cent 
cumulative preferred stock of the Pub­
lic Service Corporation of New Jersey, 
Newark, N. J., to customers of its sub­
sidiary companies on April 1 has been 
oversubscribed. Subscriptions for 33,-
561 shares had been received from 6,818 
persons at close of business on April 6. 
The average number of shares per sub­
scription was less than five. This issue, 
sold in five working days, is a new 
record for the company. 

Stock Issue for Improvernents.-The 
Cleveland Railway, Cleveland, Ohio, has 
been authorized by the Ohio Utilities 
Commission to issue $2,904,600 in capi­
tal stock at $100 a share plus accrued in­
terest. The additional money is to be 
used for extensions and improvements 
including the buying of buses and cars. 

Investment Expert Discusses Chicago 
Issues.-Wm. Hughes Clarke, Chicago, 
dealer in investments bonds and stocks, 
has issued a circular in which he has 
reviewed earnings and other data 
covering the combined Chicago Surface 
Lines and the separate companies. He 
is also the author of articles contributed 
to the Feb. 26 and March 5 issues of 
the Financial World containing sum­
maries covering the Chicago traction 
situation interesting to all who arc 
concerned with electric railway opera­
tions and investments. 

Oppose Abandonment.-Protests are 
being filed with the Public Service 
Commission to enjoin the Portland 

Negotiations are under way for the Electric Power Company from discon­
sale of the Kansas City, Lawrence & tinuing 12 miles of interurban line be­
Topeka Electric Railroad, a 12-mile in- tween Montavilla Depot, Portland, 
terurban, known as the Hocker line, to Ore., and the town of Troutdale, Mult­
the Kansas City Public Service Com- nomah County. The company is apply­
pany, Kansas City, Mo. The line has ing for authority to discontinue the 
been in receivership for the past eight branch of service on the grounds that 
years. It operates between Kansas the operation of motor trucks and 
City and Zarah, Kans., passing through private automobiles has become so 
Merriam and Shawnee where the chief great that the railway can no longer 
patronage lay. operate with profit. 

As a basis for .the negotiation, W. K. Authorized to Sell Land.-The Pacific 
Paul, superintendent of the line for the Electric Railway has been authorized by 
receiver, is preparing a complete re- the California Railroad Commission to 
port of the physical assets to he pre- 1 sented to officials of the Kansas City se I to the Pacific Electric Land Com­
Public Service Company. It is known pany for the sum of $126,000 a number 

of parcels of land along its Newport 
that Fred G. Buffe, vice-president of the Beach line, partly in the city of Long 
Kansas City Public Service Company, Beach, and partly in the city of Seal 
made a survey of the Hocker line a year 
ago, prior to the termination of the Beach, Orange County. 
receivership of his company. Union Street Railway Shows Deficit. 

The Kansas City, Lawrence & Topeka -For the ~alendar year 1926 ~he Union 
Electric Railroad was organized in 1907 Street Railway, New Bedford, Mass;, 
by the late R. W. Hocker. All the reported a deficit of $1,748, after de­
stock of the company is held by the ducting dividends, which were equiva­
Hocker estate and by F. P. Dickson, Jen~ t~ 6 _per cent on the company's 
president of the company. The original cap1tahzation .of $2,437,500. For 30 
plan was to extend the line through to years previous the annual dividend had 
Topeka and a start toward this end was been 8 per cent. The profit and loss 
made in 1916 when the. line, which ended surplus as of Dec. 31, 1926, was $619,-_ 
at Shawnee, was extended to Sarah, a 927. This company is the last with a 
distance of 6 miles. The coming of the 5-cent fare unit in Massachusetts; the 
World War halted development. railway now proposes a 10-cent fare. 
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~ J Personal Items 

Personnel Changes in Richmond 
The - election of William E. Wood to 

the presidency of the Virginia Electric 
& Power Company, Richmond, Va., to 
succeed Luke C. Bradley resulted in 
numerous advancements. 

J. Franklin McLaughlin will be in 
charge of operations of the company 
with offices at Richmond. 

Thomas P. Walker, who has previ­
ously been in charge of properties under 
Stone & Webster management in El 
Paso, Tex., will succeed Mr. l\lcLaughs 
Jin as vice-president in charge of the 
Norfolk Division. T. Norman Jones, 
Jr., will become general manager of the 
Norfolk division. J. B. Hayes, formerly 
assistant to the president, will become 
general superintendent of transporta­
tion of the Norfolk division, reporting 
to the general manager of the Norfolk 
division. R. C. Hopkins succeeds Mr. 
Hayes as assistant to the president and 
to the vice-president in charge of 
operations. 

Other changes include the following: 
Louis F. Riegel, heretofore sales man­
ager for Richmond, will become general 
sales manager for the system, report­
ing to the vice-president in charge of 
operations. W. E. McCreery, sales 
manager of the Norfolk division, will 
hereafter report to the general sales 
manager. C. S. Stackpole, formerly of 
the sales department of the Norfolk 
division, will succeed Mr. Riegel as sales 
manager of the Richmond division and 
will report to the general sales man­
ager. 0. W. Morton, formerly assistant 
to the vice-president of the Norfolk 
division, will become sales manager for 
Norfolk, reporting to the sales manager 
of the Norfolk division. E. H. Hill, 
formerly assistant superintendent of 
the electric department of the Norfolk 
division, will succeed Mr. Morton as as­
sistant to the vice-president of the Nor­
folk division. E. F. Turner will become 
superintendent at Fredericksburg, suc­
ceeding Mr. Venable. 

W. L. Snodgrass Heads New 
Department in Fort Wayne 

The Indiana Service Corporation, 
through Henry Bucher, manager of 
railways, recently announced that a 
separate department had been formed 
to handle all traffic matters. This new 
department was made necessary because 
the combined work of transportation and 
traffic matters, which has been handled 
by J. A. Greenland, had grown to a 
point where it was necessary to organize 
a new department. 

The new department will be known 
as the traffic department. It will be 
under the direction of W. L. Snodgrass, 
with the title of superintendent of 
traffic. Mr. Snodgrass has had con­
siderable experience in traffic matters 
and for some time past has been in 
charge of traffic solicitation for this 
company. Under the new arrangement 
he will move from LaFayette to Fort 
Wayne. 

Mr. Greenland, superintendent of 
transportation, will continue to super­
vise all transportation matters. 

N. T. Brown a Vice-President 
in Buffalo 

Nelson T. Brown has been elected 
vice-president in charge of transporta­
tion of the International Railway, 
Buffalo, it was announced by Bernard 
J. Yungbluth, president of the corpora­
tion. Mr, Brown comes to Buffalo 
from Philadelphia, where he has been 
in charge of the bus division of the 
Philadelphia Rapid Transit Company 
for the last five years. He has been 
associated with railway interests in 
Philadelphia for 25 years. Mr. Brown 
has already assumed his new position 
in Buffalo. -------
F. M. Mills of Sioux Falls Honored 

Frank M. Mills, president of the 
Sioux Falls Traction Company, Sioux 
Falls, S. D., celebrated his 96th birth­
day anniversary on April 4. He is said 
to be the oldest active electric railway 
executive in the United States. When 
a group of representatives of the Cham­
ber of Commerce called to pay their 
respects and extend felicitations, he an­
nounced that he was confidently looking 
forward to his centennial" year. Mr. 
Mills launched the Sioux Falls rail­
way system more than twenty years 
ago. Much of the business is now 
handled by his son, Roger Mills, but the 
elder executive is daily at his desk. 

Changes in Jersey 
At a meeting on April 13 of the 

directors of the· Public Service Corpo­
ration, operating the Public Service 
Railway, Newark, N. J., a few changes 
were announced. They are as follows: 

Edward A. Armstrong, assistant 
general counsel, was appointed general 
counsel. 

William B. Hartshorne was made 
assistant to the president. 

Harry P. Chandler, recently ap­
pointed executive assistant, was made 
chairman of the welfare committee. 

Arthur Bland Made Manager 
Arthur Bland, who has been director 

of public relations for the Southern 
Ohio Public Service Company, with 
offices in Columbus, has been made 
manager of the company. He succeed~ 
R. z. Zimmermann, who is now asso­
ciated with Day & Zimmermann, Phila­
delphia. 

George J . Carney Joins 
McGraw-Hill Staff 

George J. Carney, who has been as­
sistant to the director of the Wisconsin 
Public Utilities Bureau since 1920, be­
came an assistant editor of the Electri­
cal World on April 1. His head­
quarters will be in Chicago for the 

present, and his editorial duties will 
involve general editorial assistance to 
F. R. Innes, the Western editor uf the 
Electrical World. For the past six 
years Mr. Carney has been engaged in 
utility information bureau work in Wis­
consin and has served as correspondent 
for the ELECTRIC RAILWAY JOURNAL, 
Electrical World and other McGraw­
Hill publications. He has a wide ac­
quaintance with utility men and utility 
conditions in the Chicago territory. 

Mr. Carney was born in Milwaukee 
in 1898 and after completing his edu­
cation served in the World War and 
participated in all the major engage­
ments of the American forces. Busi­
ness experience with the Pathe Ex­
change, Inc., and general newspaper 
work preceded his connection with the 
Wisconsin Public Utility Bureau. -Obituary 

Albert M. Lynn 
Albert 1\1. Lynn, president of the 

West Penn Electric Company and a 
director of the American Water Works 
& Electric Company, died in New York 
City at the Roosevelt Hospital on April 
8. For more than 30 years Mr. Lynn 
had been identified in important execu­
tive capacities with the public utility 
properties of the American Water 
Works & Electric Company. Subsidi­
ary companies include the Monongahela 
West Penn Public Service Company 
and West Penn Railways. 

The late president of the West Penn 
property entered the employ of the 
American Water Works & Guarantee 
Company, the predecessor of the 
American Water Works & Electric 
Company, on Feb. 1, 1893, and served 
for some years in the general offices 
at Pittsburgh. He then became mana­
ger of the company's water works 
plant at Chattanooga, Tenn., and later 
of that at Birmingham, Ala. For many 
years thereafter he was in charge of 
a large proportion of the company's 
water works properties. In 1917 Mr. 
Lynn was elected president of the West 
Penn Company and upon the organiza­
tion of the West Penn Electric Com­
pany he became its president, in which 
capacity he was serving at the time of 
his death. 

Mr. Lynn was born in Indianapolis 
on Oct. 12, 1875, moving with his 
family to Pittsburgh in 1889, where he 
attended public schools. 

William T. Nary, a superintendent of 
the Berkshire Street Railway, North 
Adams, Mass., since 1892 and one of 
the oldest electric railway operating 
officials, in point of service, in that 
section of the country, died in his home 
in Adams on April 10. He entered the 
employ of the Hoosac Valley Street 
Railway in the late '80s as a conductor 
on a .horse car running between Adams 
and North Adams. The Hoosac Valley 
company was one of the first to elec­
trify its lines and Mr. Nary was in­
strumental in making the change. As 
superintendent of construction Mr. 
Nary supervised the construction of 
the Williamstown-North Adams line 
of the Berkshire Street Railway. He. 
was 63 years old. 



722 ELECTRIC RAILWAY JOURNAL Vol.69, No.16 

Manufactures and the Markets 
News of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Committee Formed to Consider 
Cars for New York 

A committee of engineers, to be 
headed by Col. William C. Lancaster, 
chief engineer of the New York Transit 
Commission, whose function it will be 
t<> ascertain whether a steel car of 
sufficiently light weight can be designed 
for operation on the elevated structure 
in New York City, was formed on April 
3 at a conference held at the Transit 
Commission offices, attended by repre­
sentatives of the Board of Transporta­
tion, the rapid transit railroads, various 
car construction companies, the Bethle­
hem Steel Company, the Westinghouse 
company and other organizations con­
cerned with the subject. W. S. Menden 
and Frank Hedley, heads of the B.-M.T. 
and I.R.T. respectively, pledged their 
assistance in the Transit Commission's 
effort to ascertain whether such a car 
can be designed. 

A.C.F. Sells Wire Wheel Business 
The Wire Wheel Corporation of 

America has purchased the wire wheel 
business of the American Car & 
Foundry Motors Company, a subsidiary 
of the American Car & Foundry Com­
pany. The acquired business is in De­
troit, and under the plan of acquisi­
tion a considerable portion of the plant 
equipment is to be moved to Buffalo, 
where the Wire Wheel Corporation is 
located. 

The current output of Wire Wheel, 
will be increased from 20 to 25 per 
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cent by the acquisition of the new con­
cern. No present expansion of the 
business of the Wire Wheel Corporation 
is expected, he said, but that action 
may be necessitated later on account of 
increased business. 

New Cars for Berkshire Railway 
Elicit Public's Praise 

Citizens and the press of Pittsfield, 
Mass., have joined in praising the 
twelve new A.E.R.A. standard inter­
urban double-truck safety cars recently 
delivered to the Berkshire Street Rail­
way by the Osgood-Bradley Car Com­
pany, according to a recent statement 

A glimpse of the riding comforts af­
forded by the twelve new Pittsfield 
cars, which were built by the Os­
good-Bradley Car Company 

-/2Spaces(a)2!9•~33• -
3S' 8"0ver body corner posts · 

from General Manager C. Q. Richmond. 
"We find," writ.es Mr. Richmond, "that 
the comments of the people riding and 
of the press have been entirely favor-

. able and we are very sure that the 
placing of these cars on our lines has 
brought us increased business." 

Specifications for the cars, which 
were delivered late in November la~ t 
year, are as follows: 

·weights: 
Car body equipped ............ 22,800 lb. 
Trucks with motors ........•.•. 14,400 lb. 
Total .•............• , •....... 37,200 lb. 

Bolster centers , length ........ 24 ft. 11 In. 
Length over all ...........•... 48 ft. 10 In. 
Truck wheelbase . . . . . . . . . . . . . 5 ft. 6 In. 
·width over all . . . . . . . . . . . . . . . 8 ft. 7B In. 
Height, rail to trolley base ••... 11 ft. 3 In. 
Body ••..•. . ...•.....•........ Semi-steel 
Interior trim .........•..•.•.. Mahogany 
Headlining ••.........•..•.•.... Agasote 
Roof •...••........................ Arch 
Air brakes .....•....•... General Electric 
Armature bearings ................ Plain 
Axles ............. A.E.R.A. standard E-2 
Bumpers •.................. Anti-climber 
Car signal system ........... Consolidated 
Car trimmings ...•.. J. L. Howard & Co. 
Center and side bearings .. Osgood-Bradley 
Compressors ...... General Electric CP-27B 
Control •......• General Electric K-35-KK 
Couplers ....•............ Osgood-Bradley 
Curtain fixtures ••.•..•.... Curtain Supply 
Curtain material .. Double-faced Pantasote 
Destination signs ••...•.... . .•... Hunter 
Door-operating mechanism, 

National Pneumatic 
Energy-sa vlng device ......... . ... Arthur 
Fenders ...•..... Massachusetts standard 
Finish ............... Enamel and varnish 
Gears and pinions ....... General Electric 
Hand brakes ................... Peacock 
Heater equipment. Consolidated Car Heating 
Headlights ........•. . ... General Electric 
Journal bearings ...... A.E.R.A. standard 
Journal boxes , ....•...•.•...•. Symington 
Lightning arresters ...... General Electric 
Motors .•••....• Four GE-265, Inside hung 
Registers ...............• ; •....•. Ohmer 
Safety deYices ........ Safety Car Devices 
Sanders ................. Osgood-Bradley 
Sash fixtures ............. Curtain Supply 
Seats ..••............ Heywood-Wakefield 
Seating material ..••.........•.. Leather 
Slack adjuster ........... Osgood-Bradley 
Springs. . . ........ Fort Pitt and Railway 

Steel Spring 
Step treads ...................... Mason 
Trolley retrievers .•....••...•..... Earll 
Trolley base ............•... U. S. No. 20 
Trolley wheels .••....... General Electric 
Trucks ....... Osgood-Bradley OBC-48-66-G 
Ventilators •................ Garland C-3 
,vheels .... Steel Car Forge 26-in. diameter 

,Motorman$ 

I ,_,..c:-:::1.. ,. 
r="We;,;/ 
'!land strop 

Type of double-truck interurban car recently delivered to the Berkshire Street Railway, Pittsfield, Mass. 
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Bids for 100 Cars and Ten Buses 

for Detroit 
The Department of Street Railways 

at Detroit, Mich., has been authorized 
and directed by the City Council to 
take bids upon 100 modei:n Peter Witt 
cars and ten single-deck, 30-passenger 
motor coaches for the purpose of mak­
ing comparisons with the department's 
cost estimates for building cars of 
similar type. The new· cars are re­
quired both to serve the longer lines 
that expansion into new territory 
brings and to replace equipment that 
is becoming obsolete. 

Basing an estimate on a cost per car 
unit of $14,500 and a financing plan 
spread over a period of seven years 
with a down payment of 25 per cent 
and the balance bearing interest at 8 

, per cent, Del A Smith, general man­
ager, cited that the cost per car would 
be approximately 76 cents per mile. 
Taking into account the economic ele­
ments involved in these factors-seating 
capacity, weight per seat and cost of 
maintenance per year-the saving to 
the department would be 6.85 cents per 
mile, according to Mr. Smith, leaving a 
net cost to the department for this 
equipment of $182,000, or $1,820 a car. 

In view of these facts and antici­
pating the availability of funds the 
commission requested permission for 
the taking of the bids for both the cars 
and buses. The bids for the cars, when 
received, will be compared with the 
department's own cost estimates for 
building a like type. It will be deter­
mined whether to acquire the rolling 
stock by purchase or to have it built 
by the department. 

The purchase of new cars will mark 
a departure from the policy of Col. 
H. U. Wallace, former general man­
ager, who planned to confine future 
purchases of rolling stock to buses. 
The present opinion of the management 
is that neither cars nor buses alone are 
sufficient for a complete, modern trans­
portation system. The belief has been · 
expressed by Mr. Smith that on certain 
lines buses are useful and necessary, 
but on other lines they can never take 
the place of rail transportation. 

$500,000 for Improvements in 
Parkersburg 

Improvements and addition to the 
railway and bus Jines in and about 
Parkersburg, W. Va., totaling approxi­
mately $500,000 are planned by the 
Monongahela West Penn Public Serv­
ice Company if relief from paving costs 
is granted by the Legislature, C. H. 
Hardesty, local manager of the com­
pany, and Capt. G. M. Alexander, presi­
dent of the system, have stated. The 
company's plans call for improvement 
to be started as soon as the relief is 
secured, with the program carried to 
completion about 1930 or 1931. 

New cars and buses to be purchased 
will cost more than $315,000. Some of 
the new cars will be used to replace 
present equipment; others to provide 
additional service on existing lines. 
Present plans call for the purchase of 
about eighteen cars immediately upon 
word of granting the relief. Nearly 
$140,000 will be spent on reconstructing 

trackage and more than $20,000 will be 
required to rebuild overhead trolleys 
and to renew block signals and tele­
phones. Tracks will be rebuilt on the 
principal streets of the city. New over­
head will be provided where needed and 
additional block signals and telephones 
will be installed. 

Buses will be purchased for use in 
territory not served by the railway or 
territory where it develops that bus 
service is needed in accordance with a 
thorough 1,tudy of the transportation 
situation in Parkersburg and its sub­
urbs, made by the management and the 
company's engineers. 

Copper Moving; Lead Weak 

T HE Jong-deferred buying move­
ment in copper showed signs of 

materializing April 13, when a good 
tonnage was sold at 13 cents for East­
ern deliveries. Zinc continues quiet at 
slightly lower prices, though the vol­
ume of sales was better than a week 
ago, according to Engineering and 
Mining Journal. Lead perhaps looks 
the weakest of any of the non-ferrous 
metals at the moment, business having 
been very poor lately. Tin has been a 
little lower for spot offerings, and con­
sumers have bought somewhat more 
liberally for forward as well as prompt. 
Silver is back to 56¼ cents today after 
having been as high as 571 cents. 
Antimony is distinctly stronger, being 
held at close to 15 cents. 

Copper statistics which appeared 
April 13 showed a decline in refined 
stocks at the end of March from 105,020 
to 102,637 tons and of blister from 
272,219 to 260,225 tons, rather sur­
prising in the case of blister. The rate 
of both domestic and export shipments 
improved by about 4 per cent over Feb­
ruary. Refinery production ·rate de­
creased by close to 7 per cent and 
smelter production by almost 9 per cent. 
Mine production data are not yet avail­
able, but the indications are that the 
rate of mine production was cut at least 

10 per cent in l\larch. The favorable 
statistics stimulated demand on April 
13, when more than 6,000 tons were 
sold, more than in some entire weeks 
recently. A large buying movement is 
overdue and may be getting under way. 
The foreign price was reduced on April 
12 from 13.65 cents, c.i.f., to 13.50 cents. 
Export demand has been quiet. 

Zinc has gradually weakened during 
the last seven days, dropping from 66 
cents, St. Louis, to 6.40 cents. In fact, 
some offers were made April 13 as low 
as Gil cents. Business has been a little 
larger than last week, but is stiJJ be­
low normal. The statistics are not par­
ticularly reassuring, showing practi­
calJy the same rate of production in 
March as in February; shipments were 
also at about the same rate as in Feb­
ruary. April production should be 
markedly less, owing to smelter cur­
tailments in late March. At present 
prices it is felt zinc is scraping bottom, 
as ore is only $42 a ton. Below this, 
production is likely to be curtailed. 

American Zinc Institute's statistics, 
in tons of 2,000 lb., follow: 
Stock, March 1 .••. : •••..••••..•••. 32.938 
Produced ••••••••••.•••••••••••••• 56,546 
Shipped .•••.••.••••.••••••••••••• 53,205 
Stock, March 31. ................... 36,279 
Shipped from plant for export ..•••. 5,098 
Retorts operating, March 31 •.•••••• 83,208 

ELECTRIC . RAILWAY MATERIAL PRICES-April 15, 1927 

Metals-New York 
Copper. electrolytic, cent• per lb .......... . 
Lead, cenu per lb ..................... . . 
Sickel, centa per lb ..................... . 
Zinc, cent• per lb ...................... . 
Tin, Straiu, cenu per lb ................. . 
Aluminum, 98 or 99 per cent, cenu per lb .. . 
Rabbitt metal, warebouae, centa per lb.: 

CommPl'Cial ltl"ade ................... . 
General aerTice ...................... . 

Bituminous Coal 
Smoke! ... mine run, f.o.b. veuel, Hampton 

Roads ............................. . 
SomPrael mine run, DMton ....•••••..••. . 
Pittabur11:h mine run, Pittabu,-gb ......... . 
Franklin, lll.,acrcenlnp, Chlcaco ........ . 
Central, lll.,eereeninp, Cbleago ......... . 
Kanau 1crcenln11:1, Kanau City .......... . 

12.77S 
7 .25 

3S.OO 
6.7S 

67 .87 
26. oos 
61.00 
31.SO 

$4,375 
2.00 
2.17S 
2.SO 
2.00 
2.SO 

Track l\laterials-Pittsburgh 
Standard et eel n.11,111Toeuon ............ . 
Railroad eplke1, arlH, fr in. and larcer, 

can ta Pl\' lb .................. ........ . 
T'le plat.ea tflattype,), ccnu pcrlb ......... . 
An,cle bani.centa per lb ................. . 
R•!I bolta and nuu, <flnta per lb .......... ,' 
Steel bani, cenu per lb .................. . 
Th,. white oak, Cblcaeo, 6 ln.z 8 in.d it .... . 

Hardware-Pittsburgh 

$0.00 

2.90 
2.3S 2.n 
3.9S 
1.90 

$1.H 

Wire no.Ila, baae per keJI........ . . . . • . . . . . 2. S5 
Sbeellron {2 ◄ ca11:1),cente per lb........... 2. 7S 
Sheet iron,ialvani1ed {2 ◄ 11:aae),cenuperlb. 3. 6S 
Galvaniaed barbed wire,centa per lb.... ... 3. 25 
Galv1.ni1ed wire,ordinary,cenuperlb..... 2.40 

'waste-New York 
Wute,wool,cenu_perlb.. ............... 12-18 
Wute, cotton ( 100 lb. bale), ceuu per lb.: 

White .............................. . 12-17.SO 
Colored............................. 7-14 

Paints, Putty and Glass-New York 
Linaeed oil (5 bbl. Iota), centa per lb....... IO. 90 
Wbitelcadin oil (lqOlb. kec),centeperlb .. 14,SO 
Turpentine (bbl.lota), per cal.... . . . . . . . . . $0 71 
Putty, IOOlb.thu,centaperlb ............ S,U-S.SO 

Wire-New York 
Copper wire, ccnu per lb .... ........... . . 
Robber-covered wire, No. 14, per 1,000 it .. . 
W eatberprooi wire bue, cenu per lb ... ... . 

Paving l\late~ials 
Pa vine ,tone, cranlte, S in. 

New York-Grade I, per thouHnd., ... 
Wood block po.vine 3t, 16 lb. treatment, 

Pa1:in!·i,~:ft1i~tj;i,'N.'Y·.; i,e·, i;ooo iii 
carload Iota ......................... . 

Pa vine brick 3dlz4 N.Y .. per 1,000 In 
carload Iota. . . . . . . . • . . . . . . . 

Cruehed atone, !-In., carload Iota, N. Y., 
per cu.yd ...•...•..••................ 

Cement, Chicaco oon,umera' net prlcea. 
without bap ...... .................. . 

Gravel, t-ln., cu.yd., f.o.b. N. Y .......... . 
llo.nd, cu.)•d., f.o.b. N. Y ............... . 

14.SH 
ss.,o 
16.H 

$130 

$2.70 

SI.DO 

H.00 

1.94 

2.05 
I .7S 
I 00 

Old l\letals-New York and Chicag" 
HeayY eopper,cenu per lb........... .... 10.75 
Llcbtcopper.cenuperlb..... .......... 9.25 
HeaTy yellow bl'U.II, centa per lb...... . . . • 6. 7S 
Zino1old1crap,centaperlb............... 4.00 
Leaa, centa per lb. (beavy) .............. , S. 87S 
Steel car azle,, Cblcuo, net ton .• , •• ,.,,., $17 . 7S 
Cut iron car wbeela, Cbicaco, CTOH ton... • IS. 50 
Raila (ebort), Chlcaeo, 11\'0M 90n ....... , . • 17. 2S 

Ra_i:d ~:!~r:t·.~~~~~~-.~~-1
•
0.n •• <~~.'!'.· 28. 50 

Maehine turnin1111, Cblcaeo, crou ton. .... . . 7. 7' 



724 

Gradual recession in prices in the 
St. Louis district has been the feature 
of the domestic lead market during the 
week. As early as April 8 sales were 
made at 6.95 cents and on April 13 the 
leading interest reduced its price to 
that level, the price on the latter date 
going as low as 6.90 cents. American 
Smelting & Refining Company has 
maintained its price all week at 7.25 
cents, and scattering sales at 7.20 cents 
were offset by others that brought a 
small premium. 

Tin buying on the part of consumers 
has been in moderate volume for May 
and June, with some for prompt deliv­
ery. The price tendency has been gen­
erally downward in the domestic mar­
ket, though a 30 shilling- rise in London 
on APril 13 stiffened pl"ices here, prompt 
Straits being sold at 68 cents. 

New Trackwork Underway 
in Minneapolis 

Work began this week on the 1927 
program of the Minneapolis Street 
Railway, Minneapolis, Minn., covering 
improvements and extensions to cost 
$654,900. Improvements started with 
an extension of the Kenwood-25th 
Street line at the east end acros« the 
new bridge over the Missis«ippi river, 
making a new ronnection with St. Paul 
at the Ford J\,f n+or Company plant. 
where the Randolph Street line of the 
St. Paul r.itv Railwav ends. Double 
track will be laid on 50th street from 
Penn Ayenue South, nm 1<ing connection 
at Bryant Avenue with the Bryant­
Johnson line, including douhle trackin<?" 
the line from Xerxes avenue to Penn; 
sinv-le track from 50th to 54th Street, 
on Penn Avenue. etc. 

A. C. Godward city planning engi­
neer, has been authorized to complete 
survey of the cost of extending- the 
Franklin Avenue line east to connect 
with the Rondo-Maria linP of the St.. 
Paul City Railway to make a fourth 
through interurban. 

Rolling Stock 

Southwest Missouri Railroad, Webb 
City, 1\10., has placed an order with the 
American Car Company, St. Louis, Mo., 
for one 50-ft. double-end passenger 
motor car. 

Portland Electric Power Company, 
Portland, Ore., will place in service 
about May 15 eight new 33-passenger 
buses, costing approximately $90,000, 
according to W. H. Lines, vice-presi­
dent. The equipment will be operated 
over the Ross Island Bridge to serve 
the Mount Scott district. The buses 
are being provided in accordance with 
the company's new franchise which 
stipulates better service for the outly­
ing districts. 

Fitchburg & Leominster Street Rail­
way, Fitchburg, :Mass., is repeating the 
order placed last fall with the Wason 
Manufacturing Company for four light­
weight motor passenger cars. The four 
cars originally ordered in October 1926 
and placed in service on Jan. 1,' 1927: 
proved so satisfactory that an order for 
four more cars of the same type was 
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placed in February, 1927, for delivery 
in April. Specifications follow: 

Seating capacity ••.•..•••..•••.•.••.• 40 
Total weight •.....•.. , ...•.•••• 26,000 lb. 
Bolster centers, length ........ 17 ft. 8 In. 
Length over all ............ 36 ft. 10 In. 
Truck wheelbase ••..••.•.... 4 ft. 10 In. 
·width over all ••....•....••••• 8 ft. 1 In. 
Height, rail to trolley base .•.. 10 ft. 11 In. 
Body ....•...............•..•••...• Steel 
Interior trim .•...........•..•• Mahogany 
Headlining .••....•.....••.. i-ln. Agasote 
Roof •.•.......•.....•...•....••.... Arch 
Air brakes .........•.... General Electric 
Fare boxes ..•••........••....••. Johnson 
H eadlights •..... , .Golden Glow, city type 
Motors ... . ... General Electric 265, 35 hp., 

Inside hung 
Paint •••...•.•.•••• Pratt & Lambert and 

Sherwin-·w1111ams 
Sanders ............ Air, ·wason Company 
Seats ............... J. G. Brill Company 
Seating materlal ............. , •.. Leather 
Trolley catches ...... Ohio Brass Company 
Trolley base • . ...•... Ohio Brass Company 
Trolley wheels •.•.... Ohio Brass Company 
Trucks •.•......... J. G. Brill Co. 177 Ex 
·wheels .... 27-in. J. G. Brlll Co. rolled steel 

Tracie Notes 

0. M. Edwards Company, Syracuse, 
N. Y., announces the appointment of H. 
A. Cronmiller as Eastern representa­
tive of the company with offices at 412 

"Broadway, New York C::1tv. Mr. Cron­
miller succeeds A. J. Hogan. 

Canton Culvert & ts110 \..,Ompany, Can­
ton, Ohio, has received an order from 
the government of Colombia, South 
Ame:rica, for immediate shipment of 
750 tons of "Acme" (Nestable) toncan 
iron corrugated culverts, to be used in 
highwaY, construction in that countrv. 
This is believed to be the largest single 
order for corrugated culverts ever 
awarded to any corrugated culvert man­
ufacturing company in the United 
States. It represents a shipment of 42 
carloads. ' 

General Electric Company announce;; 
the sale of the entire Sprague hoist 
business to the Shepard Electric Crane 
& Hoist Company,'Jl,:Iontour Falls, N. Y. 
This includes the right to manufacture . 
and sell Sprague electric hoists and 
winches as built and sold from 1903 to 
1923 by the Sprague Electric Works of 
the General Electric Company and from 
1923 to date by the General Electric 
Company. 

L. B. Foster Company, distributor of 
steel rails and complete track equip­
ment, has opened offices in the Illinois 
Merchants Bank Building, Chicago. 
Adequate warehouse and storage yard 
facilities have also been provided and 
plants for the housing of fabricating 
and reclaiming machinery are in process 
of erection, so that a complete service 
can be had, and material shipped, from 
this point. The Chicago office will be 
under the management of Reuben A. 
Foster, vice-president of the firm. The 
L. B. Foster Company has offices, plants 
and warehouses in Pittsburgh, JerS!a)Y 
City, Baltimore, Hamilton, Ohio, Roa­
noke, Virginia and Chicago. 

Pittsburgh Testing Laboratory, New 
York, N. Y., announces the removal of 
its offices from 50 Church Street and 
its laboratory from 35 Sixth Avenue, 
to its new laboratory and offices at 72 
Washington Street. The most im­
proved types of accurate physical test­
ing machines and chemical apparatus 
have been installed. The facilities have 
been greatly improved and the scope 

of service enlarged to, serve better its 
clients. This company, with its main 
office in Pittsburgh, has branch offices 
in the principal cities of the United 
States and facilities for inspection and 
testing abroad. 

John R. Hayward of Roanoke, Va., 
will on April 1 succeed Frank N. Grigg 
of Washington, D. C., as Southeastern 
railway sales manager of the Hey­
wood-Wakefield Company. Mr. Grigg 
has represented the Heywood-Wake­
field Company for many years and is 
now retiring because of his health. 

R. H. Beaumont Company, Philadel­
phia, Pa., announces it has taken over 
the business of the American Manufac­
turing & Engineering- Company, Kala­
mazoo, Mich .. Products formerly manu­
factured by this company, including the 
American slack line cableway excava­
tor, will now be manufactured by the 
R. H. Beaumont Company. The addi­
tion of the American slack line cable­
way excavator to the Beaumont line, 
which already includes the Beaumont 
LeClair cable drag scraper, completes 
a full line of equipment for the elevat­
ing and storing of sand, gravel, stone 
and kindred materials. The R. H. 
Beaumont Company will sell the com­
plete system for this service, including 
the hoist. 

Netv Advertising Literature 

Sullivan Machinery Company, Chi­
cago, Ill., has published new editions. 
enlarged and improved, of two of its 
bulletins on concrete breakers and on 
electric portable hoists. Second edition, 
81-1, describes two types of tools, a 
75-lb. or heavy-duty Buster and a 48-lb. 
light Buster. The bulletin is liberally 
illustrated to show different applica­
tions of concrete breakers. Second edi­
tion, 76~G, is a sixteen-page pamphlet 
describing Sullivan single and doubl~ 
drum, electric portable hoists. This 
also is liberally illustrated. Copies may 
be secured on application to the com­
pany at 122 South Michigan Avenue. 
Chicago. 

J. G. Brill Company, Philadelphia. 
Pa., is mailing out an attractive folder 
giving operating statistics on cars fur­
nished for the Warren & Jamestown 
Street Railway, Cumberland Traction 
Company, Lewistown & Reedsville Elec­
tric Railway and Milford & Oxford 
Street Railway. All the cars that are 
featured are of the light-weight modern 
type. 

0. 1\1. Edwards Company, Inc., Syra­
cuse, N. Y., through its metal sash de­
partment is issuing a new folder de­
scribing the application of Edwards. 
metal sash to modern bus bodies. 

Carnegie Steel Company, Pittsburgh, 
Pa., has issued an attractive leather­
bound book of 172 pages, giving dimen­
sions and other information on Carnegie 
beam sections. The series of beams now 
placed on the market provide a series of" 
shapes which combine sound engineer­
ing principles with practical improve­
ments. The new beam sections are ex­
plained under the following captions: 
Contour Design, Web and Flange Ratio. 
Range of Sizes, Progressive Beam De­
signs-and Improved Column Design. 
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Dependability 
Modern cars are built using only equip­
ment of proven dependability. That 
must be the reason why nearly all modern 
cars are equipped with 

_21 

"PEA OCK" STAFFLESS BRAKES! 
REG. U.S. PAT. OFF. 

They are dependable brakes! There' are 
many other reasons which make them 
especially desirable on modern cars. 
May we tell you about them? Or, let us 
send you a Peacock Staffless Brake to 
test. Try it out in fair competition with 
any other brakes. Slack off the brake un­
til full p iston travel is required to set 
brake; release air brakes; then try to set 
hand brake. 

TFill it hold? · 

National Brake Company, Inc. 
890 EJJicott Square, Buffalo, N. Y. 

Canadian ReJJTesentative 
Lyman T ube & Supply Co., Ltd., Montreal, Can. 
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!II _ost L.alf of all tlie Street 
Railwa Companies wlio . 
bougLt uses in 1926 

.bouqkt 
111111 , YELLO\V COACHES 
IIIIIII '-./ ..A {jeneral, .Motors 'Product; 

~ ~ 

~
~ --- ~ · ... D.. ~~- . ~ 

f ; : '. ' 
i '.. j 

~ : ~ 
. esi, · ~ 



24 

l. 

ELECTRIC RAILWAY JOURNAL 

"O ur. tire and repair costs 
have been reduced 25% since we 
have standardized on Budd Duals", 
say Mellway Brothers, fleet opera­
tors, of Toronto, Canada. That's a 
saving Budd Duals bring every bus 
operator-one size tires, one size · 
wheels, all interchangeable, front 
and rear, and interchangeable 
throughout the fleet. 

WHEEL COMPANY 
Detroit 

April 16, 1927 
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101 YEARS OF .MANUFACTURING E-XPERIENCE, 

Cane Webbing may be 
ordered through any 

H-W sales office. 

FOR INTERURBAN NEEDS 

No. 327-M 

THIS Heywood-Wakefield seat is designed for the modern type of 
interurban service where comfort is now so important. It has 

been selected for both new cars and for replacement use. 

' It has deep, double spring cushions shaped to allow more leg freedom. 
Mechanism rails are set in. The individual backs are properly pitched 

for comfort. 

Our car seating experts will be glad to help you decide 
on the best seating equipment for your needs. This 

service is free through any H-W sales office . . 
If you have not received a copy of our 
new Bus Scat Catalogue, «-rite for it. 

akefield Co., Wakefield, Mass.; 516 West 34th St., New 
way Exchange Bldg., Chicago, 111. H. 0. Cook, Hobart B 
sco, Cal. The 0. F. Cotter Supply Co., Houston, Texas. F. N. 
Louisiana Ave., Washington, D. C. The Railway & Power E 

eering Corp., 133 Eastern Ave., Toronto; Montreal; 
Winnipeg, Canada. 
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One of the Goody,ar-~quipp,d fleei of buses of th, 
Miami Beach Railway Company, Miami, Florida 

ELECTRIC RAILWAY JOURNAL April 16, 1927 

GOO AR 
• CopYJ1ihl 1927, by The Oood,Ur Tire & Rubber Co., Im 
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"Wonderful Service and . 

Freedom from Failures" 
Forty-one of the fifty buses op­
er ate d by the Miami Beach 
Railway Company, Miami, 
Florida, are equipped with 
Goodyear Pneumatic Bus Tires, 
and the remainder are being put 
on Goodyears as fast as tire 
equipment needs replacing. 

The road conditions over which 
the fleet operates are good, and 
exceptional mileages from the 
Goodyears in this service are 
the rule. 

* * * 
"Due to the exceptional low 
mileage costs we have obtained 
through the use of Goodyear 
Bus Tires, we are now equip­
ping our entire fleet with Good­
years," writes Mr. A. L. Reynolds, 
Manager of the Miami Beach 
Railway Company. 

"Th~ wonderful service and 
freedom from tire failures en 
route has more than come up to 
our expectations on this type 
of tire. 

"To any operator who wants to 
lower his tire expense per mile, 

we gladly recommend Goodyear 
Bus Tires." 

* * * 

Goodyear Pneumatic Bus Tires 
deliver a high standard of tire 
performance. They give high 
mileages, and they give them de­
pendably, with a high percentage 
of freedom from trouble. They 
do this at a low cost per tire mile. 

Made with the famous All­
WeatherTread,Goodyear Pneu­
matic Bus Tires possess great 
tractive power and provide an 
extra measure of security under 
all conditions. 
Made with SUPERTWIST, the 
extra-elastic, extra-durable cord 
fabric developed by Goodyear 
for Goodyear Tires, Goodyear 
Pneumatic Bus Tires give long, 
economical wear. 

Only Goodyear Tires are made 
with the All-Weather Tread 
and with SUPERTWIST casings. 
Only Goodyear Tires, therefore, 
can give you the advantages of 
SUPERT WIST and the All­
Weather Tread. Yet they cost 
you no more. 

For every Goodyear Cord Bus Tire there is an equally fine 
Goodyear T ube, built especially to the needs of bus service 

BUS TIRES 
C::Uade with SUPE R.TWIST 
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Contributing to 
safety and efliciency 

in fare-collecting 

THE notched perforation and the P. M. Coupon 
Transfer-as used today by transportation 

companies throughout the country-were origin­
ated by Globe ticket specialists. The one saves 
time for conductors and passengers, the other 
saves thousands of dollars daily on transfers 
issued with a time limit. 

These are but two examples of Globe leadership 
in the design and production of serially number­
ed fare tickets, cash fare receipts, transfers, etc. 

We specialize in the production of every type of 
numbered ticket for transportation companies. 
Our equipment and experience assure accuracy, 
quality and satisfactory service. Consult us about 

. designs and estimates. 

BALTIMORE 

112North Twelfth Street 
PHILADELPHIA 

CLEVELAND LOS ANGELES NEWYORK 

April 16, 1927 
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Lower Maintenance Costs are SKIN DEEP! 

Tlris is tire ucond 
of a series of -
"SKIN DEEP" -
advertisements on 

• - leather uplrolstery 
: for electric rail-
• way c a rs and 
• buses. T Ir e 
: third will ap­
~ pear in an early 

- issue. 

Th'e use of Cleveland Tanning Co. leather 
in the upholstery of your cars or buses does 
lower maiptenance costs; by lasting longer 
and costing less per mile to use, by increas­
ing the popularity of your line through at­
tractive car or bus interiors, and by being 
much easier to keep clean and attractive. 

Leather seats give n1ore wear per dollar and 
present an appearance that invites passen­
gers into your cars or buses. Niaintenance 
costs tumble and profits rise. 

Supplied as complete hides, or cut to any pattern; five 
famous grades: Hyaline Grains, Alpha Grains, Hand 
Buffs, Machine Buffs and Special Machine Buffs. 
Color and finish according to your specifications. \Ve 
will be pleased to send you samples. 

~-
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NOTHING TAKES THE PLACE O F LEATHER 

We1tern Repreaentatir>ee: 
Mld1eley & Borrowdale 

McCormick Bids., Chlcal'o 

The Cleveland Tanning Co. 
Dennison Ave. and Jennings Rd., Cleveland, 0. 

£aafern Repreaentotiue•: 
Slaoon Supply Co., 

1845 Grand Central Terminal, New York 
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HYATT Roller Bear­
ings are successfully 

operating on about50dif, 
ferent railroads through, 
out the country. A Chi­
cago, Milwaukee and St. 
Paul car with Hyatts in 
the journal boxes has 
reached the total of 
300,000 miles to date. 

Hyatt boxes fit A. R. A. 
standard pedestals. 

ELECTRIC R 'AlLwA·Y Jo'uRNAL1 April 16, 1927 
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HYAT.T BEARINGS 
for 120 more 

Chicago & North Western Coac~es, 

••• the Largest 
anti-friction journal 
order ever placed for 
suburban train service 

Every year since 1923 the Chicago & North 
Western has been adding more and more 
Hyatt equipped rolling stock to its service 
and now, after four years of gratifying expe­
rience, has standardized on Hyatts for 120 
new passenger coaches. 

Uninterrupted bearing service through 
elimination of hot boxes- greater mileage 
at lower cost - smoother starts - quicker 
acceleration -worthwhile oil savings. All 
these Hyatt contributions have resulted in 
new measures of operating efficiency and 
economy. 

All industry has depended largely on 
Hyatt's bearing building experience, its facil­
ities and resources, during the last 36 years. 
You can inform yourself as to the exact ad­
vantages by consulting a Hyatt engineer. 

HYATT ROLLER BEARING COMPANY 
NEWARK DETROIT CHICAGO PI'ITSBURGH 
WORCESTER PHILADELPHIA OAKLAND CLEVELAND 

HYATT 
ROLLER BEARINGS 

fitjPRODUCT OF GENERAL MOTORS~ 
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Profit 
Earning 

Cars 

MODERN CARS, embodying every 
improvement in design and con­

struction operate at less cost and attract 
increased patronage. Cummings Car 
and Coach Company have the necessary 
experience and facilities to render you 
helpful service in modernizing your 
equipment. 

The Cummings Gas Electric Coach is a 
product of twenty years' experience in 
building fine rolling stock for electric rail­
ways, combined with the latest develop­
ment in motive power for automotive 
vehicles. 

CUMMINGS CAR AND COACH CO. 
Successors to McGuire-Cummings Mfg. Co. 

111 W. Monroe St., CHICAGO 

31 
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11,500 
SKF 

EQUIPPED 
JOURNALS 

IN WORLD-WIDE 
USE 

ELECTRIC RAILWAY JOURNAL April 16, 1927 

Time Etches. a Strong Trend To 
5 IC. F Journals On The Modern Car 

Certified Surt1ey No. 1776 in 
your Industry or one closely 
related to it Sent on Request. 

Ball 
Bearings 

SPEED and ease of acceleration bear a direct relation to the re~ 
· duction of wasteful friction to a minimum in railway journals. 

lm~W Journal Bearings, in their out-of-sight way, are playing a part 
of ever-increasing importance towards improved operation and de~ 
velopment of the modern street car. 

On the job shown above, in operation since 1925, @:J~W Journal 
Bearings are proving a worthwhile investment. · The car weighs 
33,000 pounds, is driven by four 35 H.P. motors,seats 46 and has a 
total capacity of 100 passengers. In addition to smoother operation, 
lower power demand and long life, the bearings are protected against 
all destructive matter and need lubricant about three or four times 
a year. 

ffi3~W INDUSTRIES, INCORPORATED 
S. E. cor. Madison Avenue, at 34rh'Srreet, New York City 

Roller 
Bearings 
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Producing Dollars 
of" Maintenance 

Savings 
JOIN the host of progressive companies which are making their 
funds go further by producing dollars of maintenance savings with the 
DeVilbiss Spray-finishing System. 

Common carrier operators the country over are applying better finishes at a 
saving of thousands of dollars every year, thereby maintaining at lowest cost 
the passenger att racting qualities of car and bus equipment . 

Dress up equipment and keep it dressed up. You'll attract more business and 
attract it at a fraction of your former cost. 

Whether you use varnishes or lacquers, the same resul ts a re to be had with the 
• DeVilbiss spray-finishing equipment. After the purchase, D eVilbiss equipment 

and service organization never quit working for you. 

Let DeVilbiss engineers, with their long years of experience in a wide range of 
finishing and painting problems, work with you. They are well qualified to recom­
mend the most efficient and economical equipment for your needs. 

Full particulars will be gladly mailed to you. Address-

THE DeVILBlSS CO. 272 Phillips Ave. TOLEDO, OHIO 
New York - Philadelphia - Chicago - Detroit - San Francisco - Cleveland 

Indianapolis - St. Louis - Milwaukee - Minneapolis - Windsor, Ontario 

Dellil6iss 
Sprt!lffinishin'I Slfstem 

~ 
~ ~,~ -
~ 

~~ ~~ ~ 

~~~ 
0?1 

" 
' 

"< 

For more than 35 years the name DeVILBISS has stood for practical, honest and dependable products 
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~~~ r ,, Bus oi>erators 
,· everywhere are 
swingin9 to the 
Deaef ExpressSpedal 
-made possible only · 

· by General's leader­
ship and sperializa• 
tion in the bus field 

TIRE 
-g9es a long way to make friends . 

BUILT IN AKRON, OHIO, BY GENERAL TIRE AND RUBBER CO. 
... . .. ..- .. 





GRAHAM BROTHERS 
S OLD BY DODGE BROTHERS: 



ower costs 
Graham Brothers 21-Passenger Motor 
Coaches make possible the frequent 
service that attracts patroriage­
that fosters the coach riding habit. 

They ride- and ride again. When they feel con-­
fident of a safe, comfortable ride in a good--looking 
motor coach, ready when they are, your casual 
patrons become ~teady passengers. 

Graham Brothers Motor Coaches are attractive. 
They are safe, comfortable, fast and dependable. 
Being of medium capacity they carry no excess 
weight of body or chassis and they haul fewer 
empty seats. They reduce waste transportation 
to the minimum. 

Graham Brothers Motor Coaches are ruggedly 
built. They stand up - mile after mile, year after 
year. Operating and maintenance costs are low. 
Service is available always and everywhere-no 
waiting for repair parts, no delays. 

Standard 21, Passenger street car type, complete, $3815 
12.-Passenger Parlor Coach, complete, $3750 , 
16.-Passenger Parlor Coach, complete, $3995 ~ · 

Prices .f. o. b. Detroit 

MOTOR C OACHES 
DEALERS EV ERYWH E RE 



COMPLETE 
UNIT 

Purchasers of Graham Brothers 
Motor Coaches get the complete 
unit-chassis and body-from one 
source. There is no division of 
responsibility. 

I 

The complete coach is built by 
Graham Brothers - assurance of fine 
materials and workmanship and 
correctness of design and engineering. 

The complete coach is sold by 
Dodge Brothers Dealers-saving the 
purchaser time and money and 
eliminating the confusion attendant 
upon scattered buying. 

The complete coach is serviced by 
Dodge Brothers Dealers-everywhere. 

GRAHAM BROTHERS 
EVANSV ILLE - DETROI T -srocKToN 

A DIVISIO N OF DOD G E- BROTHE-RS , INC , 
GRAHAM BROTHE RS (CANADA) LIM ITED. TORONTO . ONTARIO 
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H-K Seats on the new 
cars for the W.B. &A.R.R. 
The ten new articulated cars recently placed in high 
speed interurban service by the ,vashington, Balti­
more and Annapolis Railroad have plush covered 
Hale-Kilburn Seats for luxurious comfort and 
appearance. 

This No. 900 rotating double chair has curved back 
heavily padded, individual spring cushion seat pads 
and individual arm rests at each side. The chair is 
designed to rotate within ordinary car seat centers 
with a pedestal device for rotating to opposite 
position. r 
Other H-K Seats are equally well adapted for vari­
ous types of service. Full information on request. 

HALE-KILBURN COMPANY 
General Offices and Works: 1800 Lehigh Avenue, Philadelphia 

S ALES 01,' FJCES: 
Hale-Kilburn C'o,. 30 Church St., Now York 
Hale-Kilburn Co., ~lcCormlck Bldg. , Chlcaro 
E. A. Thornwell, Candler Bide .• Atlanta 
Frank F. Bodl er, 903 Monadnork Bldg., San Francisco 

T. C. Coh•ruan & Son. Stark s Bid~ .• Louln llle 
W. L. Jel!'erle1, Jr .• Mutual Bldg .• JUchmond 
\V. D. Jenkin&, Praetori an Bid~ .• D11111, Texas 
H. M. Euler, 4 6 Front St.. Portland, Oreron 

39 
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No man is big enough 
to sing a duet 

YOU are in charge of certain 
equipment. And because that's 

your job, you know more about it 
than anyone else. But you simply 
cannot know thoroughly all the fun­
damentals of every branch of your 
work; no man can. 

Take the lubrication of that 
equipment, for instance. You know 
that end of it pretty well. 

But can you possibly know it as 
well as a group of men who have 
spent years in perfecting their knowl­
edge of this highly specialized branch 
of engineering science? And mark 
you, we say a· group because "no man 
can sing a duet." And so when a 
Texaco Lubrication Engineer makes 
a recommendation as regards the 
kind or quantity of lubricating oil to 

And remember: 

use, he is speaking 1vith more than 
the authority of his o~n experience. 
Back of him is the collective ex­
perience of a group of men who have 
been testing and observing lubricants 
on every possible type of power unit 
or machine in the country- in fact 
all over the world. 

So, if you have any lubrication 
problem-and every road has them 
once in a while-talk to our engi­
neers about the matter. Or write us .. 

Most careful attention will be 
given to any communication of this 
nature and we know that we can 
furnish a prompt and satisfactory 
solution to any problem relating to 
the selection of lubricants for any 
purpose. Do not hesitate to call on 
us. That is what we are here for. 

There is a Texaco L11bricant for Every Purpose 

,., THE TEXAS COMPANY 
Texaco Petroleum Products 

Dept. E42, 17 Battery Place, New York City 
OFFICES IN PRINCIPAL CITIES 

•· 



Apri( 16, 1927 ELECT R lC RAILWA Y JOURNAL 

''STANDARD'' · 
STEEL WHEELS 

ADD TO THE LUXURY AND 

OF THESE NEW WASHINGTON, BALTIMORE 
AND ANNAPOLIS ARTICULATED CARS 

EVERY provision has been made 
for . the luxury and comfort of 

the rider in these ten new Pullman 
type articulated cars. At the same 
time, safety and economy in service 
have by no means been neglected 
and "Standard" Rolled Steel Wheels 
were chosen to withstand the rigors 
of this high-speed interurban service. 

STANDARD STEEL 
WORKS COMPANY 

CHICAGO 
ST.LOUIS 
NEW YORK 

PHILADELPHIA, PA. 
BRANCH OFFICES : 
HOUSTON,TEXAS 
PORTLAND, ORE. 
RICHMOND. VA. 

WORKS: BURNHAM, PA. 

SAN FRANCISCO 
ST. PAUL,MINN. 
PITTSBURGH, PA. 

41 
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ll.LINOIS 
Chicago 
Decatur 
Joliet 
Peoria 
Quincy 
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Pr e pare lii {J)~ o fl# 
Spring is here, and summer is on the way. The bus operator's big season is at hand. 

To get the greatest possible profits during the coming season, you must be sure 
the motor fuel you are using is the one which gives you the greatest mileage and 
the most efficient operation. 

Now is the time to decide on your fuel. A few hours spent in making tests now 
may save you a good many dollars during the summer. 

The Standard Oil Company (Indiana) invites you to test Red Crown Gasoline 
against any other motor fuel on the market. Compare the mileage you get from a 
measured gallon of Red Crown against the mileage given by any other gasoline. 
Compare the oper1tion of the motor; the speed and smoothness of acceleration. 

RED CROWN GASOLINE 
equals or exceeds in every particular the Government specifications for good gasoline. It 
has a low initial boiling point to insure quick starting, a carefully graduated chain of inter­
mediate fractions to give smooth and rapid acceleration, and sufficient heavy fractions for 
full power and long mileage. Red Crown will help you to make this season a profitable one. 

STANDARD OIL COMPANY 
(INDIANA) 

General Offices: 910 S. Michigan Avenue CHICAGO, ILLINOIS 
INDIANA IOWA S. DAKOTA N. DAKOTA MINNESOTA MISSOURl 

Evansville Davenport Huron Fargo Duluth J.;:ansas City 
Indianapolis Des Moines l\llCHIGA:-- Minot Mankato St. Joseph 
South Bend Mason City Detroit WISCONSIN 

Minneapolis St. Louis 

KANSAS Sioux City Grand Rapids La Crosse 
Wichita Saginaw Milwaukee 

' 
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Thermit-
sueh perleet traek! 

HA VE you ever ridden on the cars of the 

Capitol Traction Company? Or noticed 

them passing by? 

If so you've probably marveled at the smooth 

quiet way they roll along! The highest stand­

ard of track maintenance must be observed in 

the shadow of the Nation's Capitol. 

It is interesting, therefore, to note that the 

Capitol Traction Company Thermit \Velded 

the track constructed in 1926 on famous Penn­

sylvania Avenue directly in front of the 

Capitol grounds. 

Decide on Thermit-whe11 the SprinK 
blldget plans are made. 

METAL &., THE~MIT CO~POR-ATI O.w? 
. 1').J) B R.9ADWAV , NEW YORl(. N.V. 

PITTSBURGH CJIICAGO DOSTO:S SOUTH SAN •'RA:SCISCO TORO:'.l.'TO 
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This Isn't the Bridge of Sighs 
It is the St. Petersbu·rg Million 
Dollar Pier of beauty, light and 
economy. Its appearance and use­
fulness are enhanced by EI reco 
Tubular Steel Poles. 

This architectural triumph was 
not to be spoiled by a mob of un­
sightly uneconomical wood en 
poles carrying a mess of wires. 

Observe the trim appearance of 
the Elreco Poles, the N ovalux 
Lighting Units and the wires 
strung unobtrusively at the top. 

Such an ensemble of Elreco Steel 
Poles is naturally more eco­
nomical to install and less expen-

. sive to maintain. vVith three or 
four companies using the same 
poles the cost to each is, of course, 
much less. 

There are other advantages of 
Elreco Poles too numerous to men­
tion in this limited space. Why not 
get all the information? It's yours 
for the asking. Then specify 
Elreco Tubular Steel Poles on 
your next job. 

The Electric Railway Equipment Co. 
2900 Cormany Ave., Cincinnati, Ohio 30 Church St., New York 
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Interior View of One of Bethlehem Track Layout Buildings 

Workmanship ~nd Quality 
Laying out and fitting of special layouts 
and trackwork for Electric Railways 
necessitates extreme accuracy. 

All Trackwork is manufactured complete 
within the Bethlehem organization, thus 

permitting control over quality and work­
manship. Special work jobs are as­
sembled in large well lighted buildings 
especially equipped for such work- an 
exclusive Bethlehem feature. 

Condensed List of Railway Equipment 
Special Trackwork 
Tee Rails 
Girder Rails 
Special Splice Bars 

for Welding 

Machine Fitted Joints 

Abbott and Center 
Rib Base Plates 

Pole Line Material 

Tie Rods 
Bolts 
Rolled Steel \Vheels 
Forged Axles 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 
DISTRICT OFFICES: 
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New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo Cleveland 
Detroit Cincinnati Chicago St. Louis San Francisco Los Angeles Seattle Portland 
Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sole Exporter of our Commercial Products 

ETHLE 
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HOW LONG 
Should Brake Shoes Wear? 

- . ·-~~~,, 
~ I..-, ,. 

• l1". jj__ ..J.... ',__t.' 

- "' ~~ 
" ..... .,.. 
~ ·. 

American Brake Shoes need only wear 
slightly longer than others in order to 
repay the difference in price. From 
that poin t on they save you money 
-not only in the material cost of brake 
shoes but in the labor cost of shoe replace­
ment. T hree months' trial will show you 
that one shoe is lasting longer than an­
other in doing the same work. D o you 
buy brake shoes for their cost per pound 
or cost per foot pound of delivered work ? 

"Best by Test" 

T.HE AMERICAN BRAKE SHOE 
A ND FOUNDRY, COMPANY 

30 CHURCH ST., NEW YORK 
~32 SO. MICH. ~VE., CHICAGO 

April 16, 1927 
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It's the Coach That Carries 
the Crowd .......... But It's the 
Wheels That Carry the Coach 

And so, in electric railway service, with its steep 
peak periods and the ever recurring emergencies 
that hea_vy traffic creates, the best wheel made is 

only good enough. 

Gary \V rought Steel Wheels are manufactured tn 
quantity but under a system of individual attention 
that assures the same physical and chemical pre­
cision as if only one wheel were made each day, 

Our wheel specialists are at your command, 

]llittnin ~trrl Qlnutµuuy 
(!';.rn.rrul <Otlir.rs: 

20ll &n1ttl1 ?Gu &all.r &tr.rd 
(%irugn, 1lllht0tn 

47 
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INDUSTRIAL MARKETING 
AT WORK 

THE PRINCIPLES 

CHANNELS 

THE STEPS 

2.:~· .... Types, ~t Buyers , .. 
!) ....... Prospect, List 

•"' A,, ···~··Nature 0£ Sales Orga.niz..a.tion. 
. ··"· ··' ~, -- .,['· ' 

~~ ,,.;,..:•·. 
Ai: 

,,. 5 ...... Territorial Plan 
. "" 6 ...... Personnel 

1, ..... fuh1ka1ion Advertising 
8-···;.ManufacturersLiterature 
9, ..... Special .1'r01X1-otion 

,,. 10 ...... Bufer~lnterest Keynote 
.:,i• 
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"Can WE apply the McGraw;Hill 
Four Principles to OUR Industrial 
Selling?" · 
Manufacturers are hearing more and more 
about the successful results that follow 
when the McGraw-Hill Four Principles of 
Industrial Marketing are applied. !'hey are 
interested in knowing if and how the Four 
Principles apply to their particular Indus­
trial Marketing and Advertising problems. 

The chart graphically shows ten simple 
steps that translate the Four Principles into 
practical, sound Industrial Selling policies 
and plans for any line of products designed 
for industrial consumption. 

The help and data of the McGraw-Hill 
organization are fully and freely available 
to manufacturers and their advertising 
agents in either preliminary or advanced 
consideration of these Principles and their 
possibilities. 

New Book 
'' Industrial Marketing at Work,, 

HOW different manufacturers have followed 
this step-by-step application of the Four 
Principles is revealed in a new book, 

"Industrial Marketing at Work," which will be off 
the press soon. If industry is your customer 
nationally, a McGraw-Hill representative will be 
glad to discuss this book and leave with you a 
complimentary copy. Direct your request to the 
nearest McGraw-Hill office. 

ELECTRICAL 
ELECTRICAL WORLD 

ELECTRICAL WEST 
E~CTRICAL MERCHANDISINO 

CONS'TRUC'TlON C9' 
CIVIL ENGINEERING 

ENGINEERING NEWS-RECORD 

CONSTRUCTION METHODS 

INDUSTRIAL 
AMERICAN MACHINIST 
INDUSTRIAL ENGINEER 

CHEMICAL ~ METALLURGICAL ENGINEERING 

POWER 

• 
MINING 

ENGINEERING ~ MINING JOURNAL 

COAL AGE 

'TRANSPORT A'TION 
ELECTRIC RAILWAY JOURNAL 

BUS TRANSPORTATION 

RADIO 
RADIO RETAILING 

OVERSEAS 
INGENIERIA INTERNACIONAL 

AMERICAN MACHINIST 

(EUROPEAN EDITION) 

CA 'T ALOGS AND 
DIRECTORIES 

ELECTRICAL TRAD!! CATALOG 

l!Ll!CTRICAL ENGINEERING CATALOG 
RADIO TRADI! CAT.'\LOG 

J:EYSTONI! COAL MININO CATALOG 
UYSTONE COAL BUYERS CATALOG 

J:l!YSTONI! METAL QUARRY CATALOG 
CENTRAL STATION DIRECTORY 

ELl!CTRIC RAILWAY DIRECTORY 

COAL Pil!LD DIRECTORY 
ANALYSIS OP METALLIC AND NON-METALLIC 

MINING, QUARRYING AND 

CEMENT INDUSTllll!S 

McGRA w-Hr11 PuBLICA TIONS 
McGRAW-HILL PususmNG COMPANY, INc. 

Nl!W YORK CHICAGO SAN FRANCISCO ST. LOUIS CLEVELAND PttlLADllLPHIA LONDON 
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''Tool Steel'' Gears 
Lead as Usual 

The Southern Railway of England has had 
356 American made gears in service for ten 
years. The accompanying illustrations show 
gears and pinions made by Tool Steel Gear 
and Pinion Co. of Cincinnati, Ohio after 
595,000 miles. 

It is significant to note that after an average 
of 595,000 miles per gear the maximum tooth 
wear was 0.008 inch and the majority showed 
only 0.002 inch to 0.005 inch wear. 

These are the facts a s brought out in a 
report by A. E. Roberts, Rolling Stock Engi­
neer, Southern Railway, \Vimbledon, England. 

Jtme 19, 1926 

High Standard of Be 

American Gears and Pinions Found 
Satisfactory in English Operation 

RESULTS obtained with American gears and pinions as 
maintained in British shops indicate that they hold up well 

as compared with the British product, according to an article in 
this issue by A. E. Roberts. Likewise his story is a good mes­
sage to American maintenance men as showing the value of the 
great care used to maintain bearings and accurate centers be­
tween gears and pinions. 1 n this way the gears and pinions 
always mesh on the original pitch line. 

British engineers have long maintained that it was necessary 
to manufacture gear and pinion teeth to very accurate dimen­
s10ns. Mr. Roberts rather reluctantly admits that even though 
he is a Britisher he finds that the ten years' experience with 356 
American made gears on the Southern Railway of England has 
proved that despite the somewhat less accurate dimensions the 
American product has proved most satisfactory in service. The 
careful checking of gear and pinion centers every 100,000 miles 
insures good alignment and allows the surfaces to wear to accu­
rate dimensions and to take on a very high polish along the 
pitch line. 

Gives Long Gear Life 

able 
facturcd 1 

After an A\'Crage Servke of 595,000 J\l il es per Gear, 
t he Maximum Tooth Wear Found Was 0.008 In. a nd the 
:\lajori ty Showed Wear Between 0.002 In. and 0.005 In. 
on E lect rified L ines of the Southern Railway, England 

On the easter 
sets of gears and pinio 
been installed, and an in ' 
service obtained from these wi 
ln the future. These British 
gears are of high-grade sleel 
and of such high tensile strength 
that only manufacturers with 
the highest class of gear-cutting 
machinery could generate the 

teeth. The pm1ons are of a 
lower grade of steel, cut, heat­
treated and grou nd after treat­
ment. They are extremely ao 
curate in all respects, the teeth 
being within 0.001 in. and the 
cumulative errors over five 
teeth being not more than 
0.002 . 

By A.£. Roberts 

t ' loH·•t·1, \ 'h•w,. or .,\m1•rkon (irnr• and Pinion• Atre-r 
Trn Yt-er• or Srn·IN 

Flga 1 nnd 2 show J?:enrs and J.'1 ~A. 3 and 4 
pinion,. aflf'r" a~a.ooo mllrs 

nnd seemed to have an endless 
life Conclusions indicate that 
while extreme accuracy may be 
desirable in gearing for station­
ary machinery, it is not neces­
sary for electric railway work. 

Some figures as to the 
service in which our gear-

Both tlu article above and 
tlu one at the left appeared 
in the June 19, 1926 issue of 
ELECTR IC R AILWAY JOURNAL, 

Note! Since tho above article was wrillen an additional extension to the electrifica­
tion was made and $72,000 more of "Tool Steel" gears and pinions ha,·e been 
ordered for naw equipment. 

The Tool Steel Gear & Pinion Co. 
Cincinnati, Ohio 
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DREW Equipment 

Dr•w Floatinc Beil llaog•r 
Positively ellminates leose ear• because ef tight leek 
between banger and ear. Prevents rusted and wem 
threads. A•sures better service with a savlnir. 

No. 7 520 Pott•laln Strain Cle,·ls 
Used in large quantities by leading railway compa.nies 
for great variety ef overhead work. Practical. Coo­
venlent. Ample insulatleo. Strong enough for aoy 
overhead werk. 

Dr•w Spring- F.iir 

Does away wilb destructive wear en trolley. Elimi­
oates pouoding on trolley wheel. base, bangers, treugb 
structure. Insures smoother and quieter car operation. 

Dr,w Snf•l7 l\llrror 
Greatly reduces boarding and 
alighling aecldenls. Quickly ad­
justable for different types ef 
cars. Gives motorman clear view 
ef •teps. Cuts runnlog time be­
cause metnrman can alway• be 
ready for Instant starting. 

for 
Electric 

Railways 

e 

Drew Overhead Line Material IS 

always of the latest approved type. 
Built to a standard that has made 
Drew Products first among rail­
way men, you can be sure that 
every article will give many years 
of good, hard service. Easy and 
quick to install. Economical to 
buy. 

Whatever you need for electrical 
railwav maintenance and installa­
tion ,~ork, you can know that 
Drew will deliver what you want, 
where you want it-when you want 
it. Drew service is quick, prompt, 
satisfactory. 

Drew Products assure better serv­
ice with a saving. 

Descriptive material and prices 
on request. 

The Drew Electric & Mfg. Co. 
Cleveland, Ohio· 

Drew C'u•hlon F.ar (Above). The 
merit of thl• ear Is best recognized 
frem Its performance in actual 
service. Repeat orders ever a period 
of years from large and small 
prnperties prove the claims we 
make fer Cushion Ears, Lenger 
life and complete protection for the 
trolley wire, 

Type "L" llea,·ywrl,:hl or Type "R" (Ll,:htw•h:ht) Spilt• 
In,: t:ar nr :,;1,llrer actually becomes a part of the wire 
In use, irtvlng •mnoth under-run fer the life of the wire. 
V shaped approach en.rrte~ the current colJector on and 
off with minimum Jar er vibration. Prevenls notchln1r er 
reugb spot•. 
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JusT as the electric 
railway companies have to 
compile and be guided by 
exhaustive statistics as to 
peak loads, traffic densities, 
costs per mile, and so forth, 
we must constantly keep 
ourselves informed as to 
purchasing power, density 
of population and all vital 

A pril 16, 1927 

market information in ' 
order to maintain our ser-
vice as an active asset of 

• your service~ 

\ I '--' -..__/ JNCORPORAT5.P 
--- "--' J "{;-CANDLER BLDG. NEW YORK 
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Creosoted pine poles 
· years old 

haventret 
heiunto ail 

IT IS difficult to say how long creosoted 
southern yellow pine poles will last. Very 

few such pole lines have been in service long 
enough to determine ultimate life. 

The Washington Norfolk line of the American 
Telephone and Telegraph Company, built of 
creosoted pine poles about 30 years ago, is still 
in "good as new condition."* 

So few replacements are needed in this line on 
account of decay that the regular routine pole 
inspection is not made. 

It is evident from examples like the above that 
the life of such poles is well over 30 years. The 
cost is very little more than for poles having 
greatly inferior life. Have you investigated the 
possibility of maintena_nce economy through 
the adoption of Amcreco Creosoted Pine Poles? 

i\MERICAN CREOSOTING COMPANY 

COLONIAL IE • CEOP.CI~\ 
GR.EOSOTINC .Ci CREOSOTING 

COMPANY ... ·.· . .. co.,tPANY ,_.,............ ···•········ 
LOUISVILLE - KENTUCt\Y 

SALES OFFICES 
332 So. Mkhliran Ave. 350 Madlaon Ave. 

Chlcairo New York City 

401 W. Main St. 
Brunawick, Ga. Louiavtlle, Ky. Boiraluaa, L.. 

*See report of Commit­
tee on Wood Preserl'a­
tion A. E. R. A. 1926, 
pal{e 98, 

ERH · ll•Or.,-
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GERA RD SWOPJ! 

The A. B. P. is a non­
profit organization 
whose members have 
pledged themselves to 
a working code of 
practice in which the 
interests of the men of 
American industry, 
trade and professions 
are placed first••a code 
demanding unbiased 
editorial pages, classi• 
fied and verified paid 
s ub s cribers , and 
.honest advertising of 
dependable products. 

ELECT R I C RA IL WA Y JOURNA L April 16, 1927 

BUSINESS PAPERS 
-spokesmen for industry 

IIIIIIIII\IIIUIIIIIIIIIIIIIIIIIUlllllllllllll\lllllllll\llllllllllll\\11111111\111111111111111\lllllll\1111111\llllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllll\111111111111111111 

"T HE interpretation of the ethics and ideals of business 
and industry to the public," said Gerard Swope, 

president of the General Electric Company, at the last 
Associated Business Papers Convention, "can have no 
better mouthpiece, can have no better spokesman, than the 
technical and business press." 

This publication you hold in your hand is a business paper. 
The publisher and his editors and advertising men are a 
part of the industry which they serve intimately, acquainted 
with the technical, professional, or trade practices and 
methods of that industry, or business or vocation. 

The editors pick out of the many phases of the flow of 
trade, news and policy trend in methods or machinery which 
will best serve the reader's needs. The advertising pages 
are a huge many,leaved coupon on the editorial section. 
And above all, the paper as a whole seeks to express the 
higher purposes and objectives of the small and large busi, 
ness men it serves. 

For as Mr. Swope further said in his fine analysis of in, 
dustry responsibility in this same address: 

••1t isn't necessary to be big to be successful, but it is 
absolutely essential to be successful to be big. You can't 
grow without that." 

This p11blication' .is a n,~mbn oJ 

THE AssocIATED l?us~NESS PAPERS, INc. 
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Forty-five years 
~xperience and 
the best of mod­
ern facilities. 

For the Best in 
Track Work 

Send Us 
Your 

lnquiri~s 

THE BUDA CO. 
Harvey, Ill. 

COLUMBIA • 
BEARINGS . 

111111111111111 

Railway Equipment and Supplies 
Machine and Sheet Metal Work, Machinery, Grey Iron and 
Brass Castings, Patterns, Forging~, Armature and Field Coils. 

I\ RMA TURE and axle bearings, 
.l"l.. motor bearings, compressor bear­
ings and journal bearings-cast and 
machined to Columbia standards to 
assure long wear, perfect halves and 
complete interchangeability. We have 
patterns on hand for all standard 
railway motors and many bearings 
with special dimensions for rebored 
motors or returned shafts on axles. 
Our manufacture has been so stand­
ardized and simplified that you are 
also apt to find advantage in the price. 
May we quote you on your require­
ments? 

The COLUMBIA MACHINE WORKS & M. I. CO. 
265 Chestnut St., comer Atlantic Ave., Brooklyn, N. Y. 
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Do You Think You Could Build a Nuttall Trolley? 
.. q,.----------------otb 

You doubtless could if you knew what grade of metal to 
put in the foot, the swivel, the pole socket, etc.-if you 
knew where they had to be reinforced to withstand strain!\ 
and where they had to be lightened to keep down weight; 
if you knew a reliable foundry that could furnish suitable 
castings; if you had $6o,ooo worth of special machinery, 
tools, jigs, reamers, drills, etc., but even so, if you didn't 
have 35 years of experience and a crew of skilled mechanics 
you couldn't equal a Nuttall Trolley. So why should you 
think anyone else could? 

Why should you buy just trolley poles, trolley harps, trolley wheels? If they cost less 
than Nuttall's its poor economy anyhow because they are worth less. And it is worth 
something more to get with your purchase the feeling of confidence inspired by a product 
you know is right. 

Buy genuiue Nuttall Trolley parl5, pole5, whee/5, harp5, from N,,ttall. 

RD.NUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

All Westinghouse Electric & Mfg. Co. 
District Offices are Sales Represent­
atives In the United States for the 
Nuttall Electric Railway and Mine 
Haulage Products. In Canada: Lyman 
Tube & Supply Co., Ltd., Montreal 

e 

A HEAVY - DUTY precision 
roller bearing-the . value 

of which must be measured by 
its mileage, not by its price-by 
which standard it is"" the most 
economical bearing for tractioii 
motors. 

Catalog 904. 

N'vRMA- HV . FMAIIIN 
A . G t:Q FOMTIVH 

St amrord - Connt!:ciacut 

l'RECIS lt>N BALl..,Rt>LLER AND THRUST BEARINGS 

1927 

and Toronto. 
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KUTHA 
The Bhils belie,·e 1hat when a man •dies of a mad 
dog bite his spirit returns for a half hour on the 
third day, 

During that time he makes the wildest possible prophe­
cies on what will happen to the tribe, 

Brush buyers, that is buyers of• hit-or-miss carbon 
brushes would get from this mad-dog spirit about 1he 
same words that they got from the salesman who 
prophesied results from such brushes. 

Morganite Brushes, being sold on the saner principles 
of engineering prescription, are out of this cat&dog 
class. 

They don't bite, bark, howl or growl on 1he com­
mutator. 

Main O ffice and Factory 
JJ02-JJ20 Anable A,-e,, Long Island City, N. Y . 

DISTRICT ENGINEERS AND AGENTS 

= : Pitt,burth, Electrical Enilneerlng & Mf11, Co., 909 Penn Ave. 
Cincinnati, Electrical Eaii:ineerin11 & Mf11. Co., 607 Mercantile 
. Library Buildinii. 
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: Clevelan d, Electrical Eailneerln11 & Mf11:. Co., 422 Union Buildin11. : 
: Baltimore, 0. T. Hall, Sales Engineer, 437-A Equitable Buildin11, = _ R e~ere, M u•·• J. F, Drummey. 75 Pleaoant Street. 
: Lo• Antele•, Electrical EQ&ineerln11 Sales Co., 502 Delta Buildin11. 
_ S an Franci•co, Electrical Engineerin11 Sales Co., 222 Underwood 

Buildini;:, 545 Market Street. 
Toronto, Con ., Railway & Power En11:ineerin11: Corp., Ltd., 101 

Eastern Ave. 
: Mon tred, Can ., Railway 1'1, Power Enilneering Corp., Ltd., 326 Crai11 

St., West. 
Winnipef, Can ., Railway & Power Ene:inecrin11 Corp., Ltd., P. 0. 

Rox 325. 

= 

= 
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. VIZABLEDG R 
At:KA. 

sAFSTEP 

Step maintenance and replacement costs 
cease, when "Safkar" Steps are installed. 
AU-steel ; self-contained units, their non­
slipping surface is an integral part of 
them, as lasting as the steel itself. The 
open mesh makes it a natural foot­
scraper- car cleaning costs are reduced. 

Have yo1t B11lletiri D-28? 

IRVING IRON WORKS GD . 
L ONG ISLA ND CITY. N.Y. U.S.A. 

Established In 1902 
S A LES OFP'ICES IN A LL P R I N CIPAL CITIES 

S•• Your Telephone "ook for Lacel Addreae 
• 
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5 ------------- = i STEEL CROSS TIES i 
~ insure a permanent, repair-free track. Tempera- ~ 
ii ture variations, water or decay will not affect it. § 
ii <I. Steel Cross Ties are now being used in practi- § 
ii callyallnewworkwhereeconomyandpennanency § 
ii are the chief considerations. <I. If you are inter- § 
§ ested in "iow-maintenance-cost" track, send for § 
~ a copy of our booklet-Steel Cross Ties. i1 

i CARNEGIE STEEL COMPANY i 
i <Jenera/ Offices· Carnegie Building · 434 FifthAYenue I I PI'ITSBURGH I PENNSYLVANIA ; 

~ l ~ 
s 1836 s 
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Dossert ::Back-Connedea Lvfj · 

1 ._B.C.Lug 
~ The back connected lug is another 
ii Dossert-from the large line of stand-
~ ardized electrical connections. All _ 
~ Dosserts have the 4:apered sleeve prin- ;; 
~ ciple. 

I All are shown in the 20th Year Book. I 
~ Send for your copy. ~ 

I T-Is QllVC I 
= l!li!,,:iili~W _,. ~ :: 

I ====:;~ · I 
I ~~~~o Dossert & Co. I 
~ 242 West 41st Street ~ 
~ FREE NewYork, N. Y. ~ 
ij,,m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111~ 
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use i 
§1 Le Carbone Carbon Brushes I 

I ~.1a,{f~ I 
I W. J. Jeandron 

1 

Factory Terminal Bldg., 

Fifteenth Street, Hoboken, N. J. 
Pittsburgh Office: 634 Wabash Bldg. 

Chicago Office: 1657 Monadnock Block 
San Francisco Office: 525 Market Street 

Canadian Distributors: L:,man Tube & Supply Co .• I.Id. 
l\lontrt-al und Tnrontu r 

~ 

~11Tlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11Ulllllllllllllllllllllllllllllllll\llllllllllUllllllllllllllllll1tlUltl 

!llfll'lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllf: 

I ! 
I Clark-Williams Tubular Iron Pole I 
I Reinfor~ing and Extension Clamps I 
~ Years can be added to the life of any iron pole which ha~ ~ 
§ become corroded at the ground level with our REIN- § 
ii FORCING CLAMPS, or added height may be ohtain~J ii 
ii by using the EXTENSION CLAMPS. ii 
~ ALSO MOUNTS FOR WOOD POLES. ~ 

I Ask for quotations on your rtquirrmtnts. ; 

~ The Clark-Williams Engr. Co. i 
§ 886 Main St., Bridgeport, Conn. ii 
§ Represented In Canada bJ the Canadian Line Materlall. Ltd., Toronto. Ont. ~ 
fillllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIF. 
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·•s100,ooo per ·ringer!'' 
A famous pianist has his hands 

insured for a cool million dollars. 
They can't be replaced- but 
you can get new controller finger& 
that are better than the ones you 
have now. Or at the very least, 
just as good. 

Get them promptly, with no 
fuss and bother at all, and at a 
very reasonable price, too. 

We have made so many differ­
ent types of controller fingers 
that most likely we can give you 
very quick service on what you 
want. 

To say nothing of commutators, 
any size or type-or bars. Brush 
holders, springs and shunts. 
Copper leaf and gauze brushes. 
Controller fingers, segments, etc. 
Trolley and sleet wheels. Bear­
ings and bushings. Line material, 
inc I u ding connectors, etc. 
Switches. Copper nnd brass 
washers, copper hammers, etc. 

When you want to keep things 
moving- remember EuREKA. 

EunEKA CoPFEH PRODUCTS CoRPORATION 
81 Clay St., North East, Pa. 

p 
0 

fve f'ound it: Prompt service, 
hit!,h srade elec~rical parts. 

and reasonable rices. 0 

t;J .. rtrir 'lotor llrln•n Sullh·nn 10!1.rt. l'ortahlr Comprr!lsor 
on olf'f'I WhN'lo 

•'D\\'·221'' IINn·y t'on• 
t'rete Urenker 
C'atnloi: 32111 •I 

"D1'·331" llollow l'lt1· 
ton Rolntor 

Cnlnloi: 32111-P 

C..taloi: 3281-J 

C'nlnloi: 3211:J-t: · 

Speed Up 
With Air 

The Sullivan electric portable, 
Class " \VK-322" is the com­
pressor built especially to .speed 
up your construction an'd repair 
work out on the , tracks. 1t 
takes power from the nearest 
feed wire and is good for 100 
lbs. pressure. Capacities of 103 
and 206 ft. arc available; and 
mountings are steel wheels, 
rubber-tired trailer trucks, skids, 
or your own truck. 

Sullivan Busters run by the 
Sullivan Compressor will cut 
your concrete and asphalt 
quickly; while Sullivan Spadcrs 
will dig clay for you at half 
the cost of pick and shovel 
labor. 

\Vhere rock.is to be drilled, use 
Sullivan Rotator Rock Drills. 
In erecting poles, hoisting ma­
terials, or pulling cars you will 
find the little 345-lb. Sullivan 
Turbinair hoist valuable. It 
will lift a ton or pull a 50-ton 
car. 

Turblnalr llol•t 
l'Mlaloi: 327tl-l•" 

If/rite 
todaJ• 

for 
Pictorial 
Booklet 
"Spud 

Up 
With 
Air" 

59 
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ELECTRICAL 
INSULATION 

Micanite and Super-Micanite 
Sheets, Commutator Segments, 
and Commutator Rings 

Micanite Tubes and Washers 

Linotape, Seamless or Sewn Bias 
(Yellow or Black Varnished Tapes) 

Empire Oiled Cloths and Papers 
(Yellow or Black) 

Compounds, Varnishes, Etc. 

Send for cataloa and helpful bool(_let on Commutator 
lmulalion and Aaaembly I MICA

1 

INSULATOR COMPANY -

!.. 

World'• Lar~est ~;::::~:;, of Mica ln•ulation-i========_; 

New York: 68 Church St. Chicago: 542 So. Dearborn St. 
Cleveland Pittsburgh Cincinnati 

~= San Francisco Los Angeles d Seattle E 
I 

d 
Wor~•: Schenedady, New Yor,I:: Vlclorlaotlle, Cana a: London, n1 an 

i ; 

i '------------------------- § 
l111w111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111~ 
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I _..-.~~~ i 

I I 
I TRUCK WITH TOWER IN RUNNING POSITION I 
i i 

I_ ;~~;~;~~~::: I_ 

older type. 

; The top section is reinforced by the intermediate ; 
~ section. The 3-section design makes it possible to ~ ; :=:~:~::::.: ::~"i':,~:-:.t~::t~;: ! 
I W e'll gladly send you details. I 
= = 
I J. R. McCARDELL CO. ! ! Trenton, New Jersey, U. S. A. I 
E ~ ~ 
i.UtuttllllllllhlllllllllNIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIHlllllllllllllllllllllllllnnn111111111111111111111111111111111111111muuu111111111111t11r. 

11111111111 1111 111111111111111111111111111111111111u11111111111111111111111,11111111111111111111111111111111111111111111111111111111111111111111111111111•11111! 

I l~s ~~~i;::~t I ;;:f fyg_profits, 

I TRIBLOC CHAIN HOISTS I 
= I i for use in car shops and bus garages -
I Made of malleable iron and drop I 
g forged steel, with every part machined 1= 

; aHn~ tinterch~dngeableffi, ~ribloc fC
8
h
0
a~ 

- 01s s prov1 e an e c1ency o / O ! throughoul lheir life. This is the E 

ii highest efficiency obtainable in a i 
= hand operated chain hoist. Load 

I 
I 
I 

chain is made from special analysis Ii 
high carbon heat treated steel, electri- = 
cally welded. 

Send for Catalog 7-B. 
FORD CHAIN BLOC!< COMPANY 

2nd and Diamond Sts., Philadelphia, Pa. 

We also manufacture "THE MOTORBLOC" 
-an electrically driYen chain hoist. 

illllltllllllllllltltlHNllltlllllllffttllHlnllllUIIIIIIIINIUHHlllllffllttlllfflfflnlllllltlllllUUIIIHllln1119:1111N1tllffllllttl1n1111tt1 

!llllllllllllltlllffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllfUllllllltl,, 

"American" 
Light 

and 

Heavy 

SPRINGS 
Advantageous loca­
tion for prompt de­
livery of raw materi­
als-Ample equipment 
of modern automatic 
machinery and appli­
ances - Pyrometer 
equipped furnaces as-

= 

!~~ go~::~u:~~~ia~~~ ;===_~=====_ spring manufacturing 
experience constitute 
a service which means 
satisfaction. 

I iii~ I I PlTTSJ,t;~~· PA., I 
I § 
iUIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllil 
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Complete satisfaction 
Operating perfectly and requmng 
minimum attention for maintenance 
and lubrication, Earll Catchers and 
Retrievers give genuinely satisfactory 
results. Their refinement of design, 
and mechanical superiority are sum­
marized in the following five features, 
peculiar to Earll construction. 

No-wear Check Pawl 
Free-Winding Tension Spring 
Ratchet Wind 
Emergency Release 
Perfect Automatic Lubrication 

Earll Catchers and Retrievers 
C. I. EARLL, York, Pa. 

I 
I 
i 
= 

§ 

I 

i 
ii 

I 
~ 
§ 

~ 
j Canadian Aoenl,: 5 
I Railway & Power En1lneerln1 Corp., Ltd., Toronto, Ont. i 

I In All OIAer Fort:lon C011nlru1: § 
Jnternatlonal G•neral Electric Co., Schentclady, N. Y. § 

ii 

i !!========================~ s 
l..:--••mmllllfflPUllltthffllntlnnnllfflfflllhfflHfllUl•unn11tnn1Htnlllllllllllltlll-lllllllfflfllllllllllllllllltnlltfj 
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Strom hos Signals for 
Railway Service 

A pleasing sound of tremendous volume is 
emitted from the powerful Strombos Signal 
which is admirably suited for railway serv­
ice. Day in, day out, it broadcasts a warn­
ing of approaching danger and promotes 
safe and efficient railway operation. 

The Strombos Signal operates on an air 
pressure of 10 lbs. and over and is con­
trolled by a lever valve and cord. It uses 
only 1/10 the volume of air required by a 
whistle. It has no moving parts which 
might fail in the emergency. ' 

Write us for more complete data. 

AMERICAN STROMBOS CO. 
INCORPORATED 

18th & Market Sts.1 Philadelphia, Pa. 
i i 
iiMIIWUlflllltlfffll'llllffnttt'""""""'ffllfflHnllllllfflmtntlflllffJflllfflttuHttm1111n11mmmmtmtNMllltlffllM•'"""""""''I 

Spells Safety! 
Nachod and United States Automatic Block 
Signals, N achod Crossin~ Signals, and N achod 
Headway Recorders are helping many of the 
most successful modernized roads to maintain 
high-speed, no-delay service without jeopard­
izing their passengers or adding to their 
liabilities. 

g1n1111111n11m1111111nnm1111111111111n11m111mnn11n11111m111n11n11mmn11111m111111n11n11m1llffl--m~ 
= ~ 
E ! 
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I I 
i i 
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! I 
! I = Si = i 
§ i 

i I 

I I 
§ i 

!=_~== f Il~l~:!:e~:v !=_;=_ 

The7 prenot creeplDs mol1ture and Qulck17 dralD the petU­
eoat in wet weather. keeplos the loner area drT. 

§ The Abon In■uletor-No. 72-Voltace~1r-Dr7 H,000 I 
iE Wet 31,400. Line 10,000. i!i 

~ Our enstneera are alwan read7 to help 7ou on 70w rtua j ! lnaulator problem, Write for catal~. I 
I Hemi~gray Glass Company I I Muncie, Ind. 

1
1 

- Eat. lM&-l11c:. 1870 

L111111nnmlffllffl1lllllhn111nlffllltlffll11nmm111111NHlflflfllftn11n111t11111111n11n1nnnu•lfflll1iil1111-1t111ffttfml!i 
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§or~. j~acon &, '©a\'i& 
· ~ncorporat~~ 

Jengin~~r~ 
IIG nroadway, New York . 

PHILADEl,PIIIA. CIIICAGO SAN FRANCISCO 

A. L. DRUM & COMPANY 
Conaultin11 and Constructin11 En11ineers 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVICE 

COMMISSIONS 

DHlp 

CONSTRUCTION AND MANACEMENT OF 
ELECTRIC RAILWAYS 

230 South Clark Street, Chicago, Ill. 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 

ExaminaUDDa 
CDD■truct.lOD 

Reporta 
Macanmect 

Valuatloca 

CWCAQO NEW YORK SAN FRANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASS/\CHUSETTS 

QPORTS• APPRAl9ALB •RATES• OPIEffATION • Sll:':IYICIE 

Byllesby 
Engineering & Management 

Corporation 
231 S. La Salle Street, Chicago 

New York San Francisco 

STEVENS & WOOD 
INCORPORATED 

ENGINEERS AND CONSTRUCTORS 
lZO BROADWAY, NEW YORK 

JCNGINEERING 
CONSTRUCTION YOUNGSTOWN, 0 . FINANCING 

MANAGEMENT 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

G«rdner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
1Reor&anization Management Operation Construction 

43 Cedar Street, New York City 

MCCLELLAN & JUNKERSFELD 
Incorporated , 

ENGINEERING AND CONSTRUCTION 
Examinationa-Reporta--V aluations 

Transportation Problems-Power Developmenta 
68 Trinity Place, New York 

Chic.a10 St. Loui1 

The J. G. White 
Engineering Corporation 

Ecgiceers-Cocatructora 
OIi RetlnM1H and Ptr,e Line,. Steam and Water Pow.!? Plants. Tr1n1ml11too 

S1,t•m•, Hotels, Apattmenll, Olllce &nd Industrial Bulldln,,, Railroads. 

43 Exchange Place New York 

fHE BEELER ORGANIZATION 
Transportation, Traffic, and Operating Surveys 

Coordinating Service-Financi:tl Reports 
Appraisals-Management 

52 Vanderbilt.Ave. New York 

ENGELHARDT W. HOIST 
Consulting Engineers 

Appralaala Report■ Rate• Semce IDTeaUrattoo 
Studiee on Flnacclal aod Pb:,elcal IL!bs:Jllltatlon 

Reorrantzatlon OperatloD Maca,..,mect 

683 Atlantic Ave., BOSTON, MASS. 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly and Sunday Pass-Differential 
Fares-Ride Selling 

143 Crary Ave., Mt. Vernon, N. Y. 

DAY & ZIMMERMANN. INc. 
ENGINEERS 

DESION - CONSTRUCTION - REPORTS 

VALUATIONS - MANAGEMENT 

NEW YORK PHILADELPHIA CHICAGO 

LINN & MARSHALL, Inc. 
Fina11cin11 - Enginuring - Management 

PUBLIC UTILITIES 
ELECTRIC RAILWAYS - MOTOR BUSES -

GAS - ELECTRIC 

25 Broadway, New York City 

C. II. BUCHANAN W. R. PBICJ:. nt. JOHN 11'. LAYNO 
Pnolclem Soo'1•Treaa. Vlce•Pnli-

BUCHAN AN & LAYNG CORPORATION 
Enginea-ing and Management, Construction 

Financial Reports, Traffic Sun,eys 
and Equipment Maintenance 

BALTDIOIUC 
IN& <lltbena NatJona.l 

Ban.kBI~. 
Phone: 

Hanover: 21'2 
NEWYOU 

'9 Wall Street 

KELKER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 

Operating Problems Valuations Traffic Su"eys 
111 W. Washington Street, Chicago, Ill. 
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THE BABCOCK & WILCOX COMP ANY I 
Builders since 1868 of 
Water Tube Boilers 

85 LIBERTY STREET, NEW YORK 

Makers of Stcum Superheaters 
1898 and of Chain Grate smce 

Stokers s Ince 1893 

li 

I of continuing reliability 
ii BRANCH OFFICES BRANCH OFFICES 

-_!"= BosTON, 80 Federal Street DETROIT, Ford Bulldlng 
PHILADELPHIA, Packard Building NEW 0RLEAN8, 3H Camp Street 
PrrreBURGH, Farmers Deposit Bank Bulldlng HoueroN, Tl!IXAS, Electric Building 

~"- CLll:VELAND, Guardian Building DENVER, 4H Seventeenth Street 
CHICAGO, Marquette Building SALT LAKE C1TT, Kearns Building I 

:: CINCINNATI, Traction Building WORKS SAN FRANCIBCO Sheldon Building !i ATLANTA, Candler Building Loe ANOKLsa, Central Building e PHOENIX, ARIZ., Heard Building Bayonne, N. J. SEATTLE, L. c. Smith Building 
ii DALLAS, TIIIX,, Magnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Agular 104 
5 HONOLULU, H. T.!. Castle & Cooke Building SAN JUAN, Porto Rico, Ro-Jal Bank Building 
5 PORTLAND, OR&, l.iasco Building 
i.111u1111111111111111111111111111111111111111111111111111111111111111111r!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIHIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHllllllllllllllllllllllllllllllllllllllllllllnU: 

Complete Engineering Service 
Bus and Truck Engineering 

Bus and Truck Transportation Surveys 
Air Transportation 

Traffic Surveys 
Garages and Hangars 

Public Service Engineering Bureau 
53 W. Jackson Blvd., Chicago, Ill. 

THE P. EDWARD WISH SERVICE 
so Church St. 
NEW YORK 

Street R,.i/woy Inspection 
DETECTlVES 

131 State St. 

When wrltln&' the ad-rerllser tor lntorm■ tlo" or 
prices, 11 me11tlon of the El11Ctrlc Rallwa7 

Journal would he epprectated. 

BOSTON 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I BATES EXP ANDED 
E 

I T01~~~E~!B~t~~ONS 
5 
§ BATES EXPANDED STEEL TRUSS COMPANY I General Offices and Plan/, Easl Chicago, Indiana 
~111m11111111111111nn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111n1111111111111111111111111r. 

g1rn11111111n1n1111UHIIIIIIIIIHIIIIIIIIIIIIUIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII} 

i R~L-WA'( u-rl&-1'1'\( COM PAN~ i 
~ . CAR COMFORT WITH HEATERS ~ 

i UTILITY REGULATORS I 
~ VENTILATORS ~ 
§ Ul-1111 Wet1& 22d St. Write /tlf" 1328 Broodw10 j 
ii Chleaco, Ill. Cataloi,ue New Tork. 1' \ ; 
F1111,m11111111111111111111111111111111111111n11111111111111111111111111111111ur111111n111111n11111111111111111111111111111111mn111111111111111111111111aw 

:m111111111111ur111111111, 111111111111111111111111111111111n11111111n111111111111111111111111111111111111111111111111111111111111111111n1111111111111111nt'.: 

Chapman 
Automatic Signals 
Charles N. Wood Co., Boston 

s- ,mnmmn111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111nmmn11mnmtmnmrn1nnn...: 

,,111111111111111111111111111111ummu11111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111n1mnN1t111~ 

I I 
I WELDING CABLE I 
~ ELECTRICAL WIRES and CABLES ·~ 
~ John A. Roebling's Sons Company, Trenton, N. J. ~ 
:=,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111m11111n1111111111111111111111ur11111111111111mmnmn111111"; 

:!IIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIUIIIIIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIWIIIIIIIIIIIIIIIWIIIIRIIHmm11111rre 

I=; Tran~!§~~;g~~~~1~~sing I 
Eniineen and Contractora SYRACUSE, N. Y, _ 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIHIUIIIIUIUllll■UIIIIHIIIIIIUIIIIIIIINlfflUIIIIIIII~ 

f'lllldllllllllllUIIIIIIIIIIHIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIAIIHIIIIIIIIIIIUIIIIIIIIIIUIHIIIIIIIIIIIII~ 

~ ILLINOIS MOTIVE § 
! EQUIPMENT COMPANY ! 
=; J. D. El•om. Pre•lden\ :: 
e RAIL\VAY AND AUTOMOTIVE SUPPLIES ; 
~ 35 EAST WACKER DRIVE, CHICAGO !i 
~ WESTERN REPRESENTATIVES: ~ 
§ JOHNSON FARE BOXES i 
~ METAL TICKETS COIN CHANGERS ~ 
:-.111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111mn1111111111111nu1111111111111uu1e 

0111111111111111111111111111111111111111111111111111111hmm11111111111n111nn1111nrn1un1111111111111n111111m111111111mnn1111m1111n1smn11~ 

GODWIN ~-= 
Steel Paving Guards 

Proven by service to economlcall7 preven\ ~ 
seepnire and dl•lnteirratlon of street railway " 
pav~g. _!_ 

Write for Illustrated Catalog No. !O 

W. S. GODWIN CO., Inc. .,1., 
Race and McComaa St., Baltimore, Md. 

J11flllllllllllllllllllllllllllllllllllllUIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIHIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIHlllllii 

~1111111111m11111111111111111111111n11111111111111111111111111111111111nn1111111111111n1111111111111ni1111111111111111111uu111111n11111nn111111111nmi 

§ TUY. IIEST TltUSS l'l,ANK ELECTRIC HEATER EVER PRODUCED i 

~ N ~ ; o. I 
I 478EI 
~ I 
~ GOLD CAR HEATING & LICHTINC CO., BROOKLYN, N. Y. i 
--.-.nlltl'llftlUIIIIIIIIIIIIIIUlllllffltmllllllHHIIIIIHIIIIIHIIINIIHIIIIIUIUlttnmlllllllllhflllUnHIUIIHlnHlmmlftl'fflRlllllll9 
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AMERICAN BRIDGE COMPANY 
EMPIRE BuILDING - 71 BROADWAY NE"; YoRK, Na Y. 

Manufacturers of Steel S'tructures of all classes 
particularly BRIDGES AND BUILDINGS 

ALSO STEEL BARGES FOR HARBORS AND RIVERS, STEEL TOWERS 
FOR ELECTRIC TRANS~HSSION, HEROULT ELECTRIC FURNACES, ETC. 

SALE S OFFICES: 

NEW YORK, N. Y. 
Philadelphia, Pa. 
Boston, Mass. 
Bsltimore,'Md. 

PITISBURGl-1, PA. 
Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 

CHICAGO, ILL Pacific Coast Rer,rct1entativt>: 
U.S. Steel ProJucts Co., 

Pacific Coas, Dept. St. Louis, Mo. Duluth, Minn. 
Denver, Colo. Minneapolis, Minn. Sao Francisco, Cal. Portland, Ore. 
Salt Lake City, Utah Lo• Angelea, Cal. Seattle, Wash. 

Expon Representati\•e• United States St..el Products Co., 30 Church Street, New York. 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllmlllllllhlllffltlft~ 

= .. I The DIFFERENTIAL CAR I 
ii lliiiiiiiiiiiiiij~jii~=jiiil Standard on ii I 60 Railways for I 
= Track Maintenance 5 
§ Track Construction 5 

====' i~~~~i;. Snow Diaposal 

===

~~ .., ____________ ....;.;;..;;..;..;;;;;;;;;,, Use These Labor Savers 

Differential Crane Car ,, 
Clark Coocrete Breaker = 

~ Diffen,nllal 3-way Auto Truck Body g 
§ Dlfferentlal Car Wheel Truck aod Tractor ;; 

~ THE DIFFERENTIAL STEEL CAR CO., Findlay, 0. I 
t.11HHIIHklrttllllllllllllllllHIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllnltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllluuai 

B. A. HEGEMAN, Jr., Prceident H. A. HEGEMAN. Flrot Vice-Proo. and Treso. 
F. T. SARGENT, Secretaey W. C. PETERS, Vice-Pres. 8110, and Ennneertne 

National Railway Appliance Co. 
Graybar Bolldlng, 420 Lexington Ave., New York 

BRANCH OFFICES 

Munsey Bldg., Washiogton, D. C. 100 Boylston St., Boston, Mass. 
Hegem:m-Castle Corporation, Railway Exchange Building, Chicago, Ill. 

RAILWAY SUPPLIES 

rool Steel Gears and Pinions Ft. Pitt Spring & Mfg. Co., 
Anglo-American Varnish Co., Springs 

Varnishes, Enamels. etc. Flaxlinum Insulation 
National Raad Holds An-t~~:;i i~~l~':is11~snectloo 
Genesco Paint Oils Power Caving aod Inspection 
Dunham Hopper Door Device Meters 
Garland Veotl!ators i~Pti_~~a~gL~t"iimeot 

5 Walter Tractor Soow Plows Cowdrey Automotive Brake § 

tll::,:::::,:llll::::lll:::::lll:l:l:::111111111111111111111111:l:l::,'.:,:ll:l::~l'.:,:1111111111111111111111111111111111111i 
~IIIIIHlllllllllllllllllllllllllllllllllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllll1IIIIIIIIIUIIIIII IIII!; 

~ E I SPECIAL TRACKWORK I 
I of Tisco I 

MANGANESE STEEL 

The only steel for Trackwork that 
automatically hardens itself on the 
surface under the wheel loads and at 
the same time preserves a tough 
back-ground. 

WM. WHARTON JR. & CO., INC. 
;:; EASTON, PA. e 
'•nt1t11n1111t1n111111111111111111111111111111111111111111111111111111111n111n1111u1111111111:1,11111111111111m111111111n1111111111111111t111111111111111i 

;111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m~ 

! I 
I Lowen I 
i cost of i 
S shop ; 
f cleaning I 
= = 
§ BY SAVING time, re- quickest time, with the § 

I ::~:~G.: tfo:~ ~~~!~1:::~;~:£~:: I 
§ cleaning materials and tors, as well as detached § 
§ methods lower the cost p a r t s, pistons, crank- § 

I ;ih:i~~)~l};~; . ~l~~=:~;;;~;;~ I 
t o r o ugh y-m the gatlon. 

Oakitt Sert'ice lllen, cltanino sptr-ialists, art located In I 

! 0 .:::•:~ii~ii~iE~=~~i;ii:;E:::.. I 
I ~~M!!~ I 

S.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

g1111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

! y;:;;;:::=:;=:;.--;:::;;;;;;;;;;;;a;;a:;77-1 AL Electric Railway j 

;===-~ Meo Asu~omaltic ~-~===; -•·"•·-•··"· 1gna s 

= ~~q for Accessibility = 

.l JiF:r:~ I 
I 1ft!~~ i 
~ ---- ~ § ~21 Huntln11:don St .• Plilladelphla, Pa. ji 
g Sale. A1rent11: § 
!j Electric Service Supplies Co. g 
i Philadelphia New York Chlcaro ~ 

i,1n111111111n11111111111111111111111111111111111111111111111111111111111111Utt1Wllllllllllllllllllllllllllllllllllllllllllllllln1n1m1111nn1111numi 
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s . 
USED EQUIPMENT C& NEW-BUSINESS OPPORTUNITIES 

l:!'/l>lSPLAYF.:0-RATE l"Ea WORJ>: 
rotilWAI N"o•ttd. ◄ centa • word. mtnllnW11 

1'5 Natl in in1e111oa. payable tu ed"nce. 

'""""" 1·cta•t &nd au ocher cl&al lftnUonsc, 
I ciNtU a wvrd. mlnJmum charce Is.•• .. 
..-,. ti NnU a line an lnaertloo. 

POSITION VACANT 

FIRST-CLASS draftsman, familiar w ith 
steam and electric car truck design and 
manufacture. Answer stating age, ex­
perience and salary expected. P-988 
Electric Railway Journal, Tenth Ave. at 
36th Street, New York. 

POSITIONS WANTED 

AUDITOR, office manager, accountant, 
high class man or executive type, quall­
fted by successful experle1_1ce with large 
organizations; particularly trained In 
street railway work; available on snort 
notice: correspondence Invited. PW-985, 
Electric Railway Journal. 1600 Arch St., 
Philadelphia, Pa. 

MASTER mechanlo or character and ability, 
ZO years' experience on city and Inter­
urban property, desires to malte a change 
for personal reasons. Beet o'1 references, 
correspondence eollclted. PW-993, Elec­
tric Railway Journal, 7 So. Dearborn 
St., Chicago, Ill. 

MAINTENANCE or equipment on buses, 
city and Interurban electric care. I 
have been very successful In showing 
low cost per mile with minimum number 
of car failures, desire for personal 
reasons to make a change, correspondence 
solicited, confidential. PW-990, Electric 
Railway Journal, 7 So. Dearborn St., 
Chicago, JU. 

MOTOR coach or railway executive. Ex­
perienced In organization, operation and 
maintenance, route surveys, prediction or 
earnings, analysis or operating costs, pre­
paration book or operating costs, opera­
tors bonus system, Installation or stand­
ard accounting system and arrangement 
of efficient schedules. Rehabllatlon or 
properties, passenger and freight tsrlfrs. 
Known selection or proper equipment to 
assure most economical operation. Now 
employed, but seek opportunity tor past 
successful methods to produce relatively 
greater results. Available on short 
notice.' A-1 references. Unive rsity 
graduate. Thirty-eight years old. Corres­
pondence solicited. PW"'189, Electric 
Railway Journal, 1600 Arch St., Phlla., 
Pa. 

llcz .,·,.,,.~,.,,. In rare or •n>· or our om<'~ 
coonl 10 word• addttton1I In undltplayod odl. 

,,~(OIUIIC of 11 ~" I( one OCYm enl Is Illa.de In 
ad•ance for four oonserut.tYe tn1trtlm1 D( 
1111dbpla7ed ads , _ Jn,Judlns IITO!>O>ah). 

POSITIONS WANTED 

PRESENT manager of street railway pro­
perty In Middle West operating 70 care 
and 65 buses, desires change for per sonal 
reasons. Forty-five years or a ge. Twenty 
years' practical experience. Correspond­
ence solicit ed. PW-987, Electric Rall­
way Journal, Bell Telephone Building, 
St. Louis, Mo. 

SUPERINTENDENT transportation a vail ­
able ; broad experience, fine r ecord, city 
and Interurban properties, co-ordination 
rail and bus, recognized ability, credited 
with building up one of the most loyal 
and efficient organizations In Central 
West and placing property on paying 
basis, progressive, efficient, a hus tler, 
capable or getting results. Fine refer­
ences, correspondence and Interviews In­
vited. P,V-991, Electric Railway Journal, 
Guardian Bldg., Cleveland, Ohio. 

UTILITIES executive avallable. E ngineer­
Ing graduate, broad operating and execu­
tive experience, r a ilway, a lso light and 
power. Young a nd progressive with 
tried and p r oven ablllty. Railway ac­
tivities k nown to t h e Industry. At 
present employed: seek opportunity with 
larger Interests. The opportunity for 
past successful methods to produce rela­
tively greater resul ts. PW-972, Electric 
Railway Journal, Tenth Ave. at 36th St., 
New York. 

f tHtHIIHf,,Hllf'll"lllttlfHIUHlflllllH"NUlfflUIHUUUIUfllttUIHUl'U, fflfllllllHUl'MI~ 

i Wanted to Purchase for Cash I 
f ~8o:..~.•~~\~o7n~

0
f!,~~V-4 Motoni. ~ i 100-Westlnirhonse 328 Jllotoro. ~ 

i 40-K-36-G2 Controllen. ! 
i I RVING S. VAN LOAN CORPORATION i 
; 1760 Broadway, New York City ~ i s,,«'°JJ~.:;,::,:~b~i::;:. o:u::r,:;'~,.0!11~~:~ ea,. ~ 
;:.UIHlltn111,11,u11,11,1111,111n11111111111111111111111111111111111111111111,111111111111111111t1111u.:; 

rlllllllllllHIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllltllUUIIUIIHHIIIIIIHi 

~ roRM~ ~ 

;_ Two K-35-HH Controllers same as I_ 

new, one DH-16 Air Com pressor. I 1-;. R. VALLA:-.n; j 
: 3 34 Xorth Waco. Wichita. Kans. -
! .. Ulll'"IHllnntUHIIIUU"IIIIIIIHllllllllllllllllllllllflllllllllllllllllllltl llllllllHIIIIIIU,t 

DISl 'LAYJ-:11-R.,TJ: n:JI JSCU · 
l tn 3 1nchts .......... , , .. I 4. Ii e 1n l ud.1 
J to 1 lnchf'• •••.•.• ,,,,,., ~. 311 en tndl 
"tu 1-4 lntbf"t .• , •....• , ...• 4.10 an tlldl 
JUlH tor 111,rn IVV,C., Of)'f'Qrl)'FAlh,OftffQllihl. 

.t" tldon,Ui,so ov• h 111t1surttl nrtlrally on 
Ult• column, J eo1umn1-30 lnrhe,--to, rtalt, 

:7'Hllllltf11111Nllllt+41-Mlll-tttlllllel1Ntlltl11Httlllltt ..... N lll_lt .. .,_ fft-

l ! I FOR SALE I 
I Fare Registers I 
~ •• _ Account uslnc rare boxea have removedl i 

and offer for eale Lhe followtnir: 

i • 2-no name. round. 
262-Intematlona.l. round . I 

8-..~ew Haven. row,d. i 
:l39-Securll:r. round. i 
221>-Sterllng-llleeker. round end aquare. i 
II lnlereeted make olfer for all or part to i 

C. A. H enderson, Comptroller i 
Los Angeles R a ilway, i 

I 060 S. Broadwa:,. Loe ADJrelee. Calli. i 
':.HNHHIIHltllfftlllllltlHIIIIIIIHlltllllllllllllHIINHt"'"'l""'fflfflN..._ ....... ........I 
,IIIHNllllllltffllllflllHHttNtllllHIIIIIHIHIHHH_N .. _...... ......................... .. 

I FOR SA~ I 
g Ooe 150 kw. Converter, one 200 kw. i 
~ C onverter, both with transformer• and i 
i switch board complete. I 
E E. R. V ALLA!'-CE i 
~ 334 North Waco. Wichita. Kans. ! 
~ ... '"'"''""''""'""""'""'"'"'"'''''"""'"'_, .... _""''''''' IIIHIIIHHNNI I 
LflltJIIIIIIIIHIIIIINIIHIHIIIIIIIIOIIIUIIUIIH-NttttfftJ~I"'~ 

i rnlllF:DIATE S IIIPl rEST i 
§.. l .ooo Ions 70 lb. A.S.C.E. Relarlnr Kall i 

iruaranleed to paa1 Hunt'• luspecUon. Also i 
- 10 mile■ or Cop per w 1r .. , 4/0. Al.so all • 
i.. other 9'letlon1 or rail carried lu stock. i 

Inqulrte1 sollclted. i 
: M. E. FRAl'fK , 
• Park Row Bid.-.. New York Cit7 • i Union Trust Bide .• Plttaburrh. Penn&. i 
S.,111tlllllllHIIIIIIHflfHllfllfllMqt .. llltHtHffHltlflllltHHIIHH-fHfHfflltfffNttfflhhf~ 

t'"'''"'""'''"''''''"''"''"'-''''""'"'''"""'"'···---.. ~ I FORSALJIJ i 

1 .. _: 15 B~:~::~l~f~~:o~~S !.=.-:_ 

Care Complet-Low Prtc-Flne Condition 
ELEOTRIO E QUJl'MENT CO. 

E Commonwealth Bldir .• PbUadelphla. Pa. ~ 
ftlllttlllUIIIIIUIIIIIIIHIIUlllllllttllllllllllllllltllllltlHlllltUtt91Nlft.fllNtfflllt"MNIHNl1 

11 
"Opportunity" Advertising: Think "Searchlight" First! 

r"""'""'""'"'"""'""'""'"''"''"'""'"'"""""''"'""'"'"'""'"'""''"'"'"'""""""'""'""'"'"''"''"''"'""'"'""' I 
~ AMELECTRIC PRODUCTS ii 
§ i 
~ BARE COPPER WIRE AND CABLE ~ 
= e ~ TROLLEY WIRE ~ 

~ WEATHERPROOF WIRE ~ 
!ii! ~~=~9' AND CABLE 1: a a = PAPER INSULATED ;; 
§ Bes-. • · •· Pa\. Olllc. UNDERGROUND CABLE § 
i MAGNET WIRE ~ a e 
= = 
I AMERICAN ELECTRICAL WORKS I 
5 ~ 
li! PHIWPSDALE, R. I. e 
= = 
~ . C.blca10, U-U We,& Baaclelpb li-t : i 
; Cloe!Daall, Traetloa Bids.: New Yori!. JU JC.. Uod Ill. I 
.. A1::mmwwweamw.w11m111111nn11m11Wn11nmmnnnunn11mmnamnmnmnntn1rmmnmnnnmmmmmmm1111mi 

:!,IIIIIIIIIIIIIIIIUIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIJIIIIIIIIIIIIIIUIIIIUIIIIIIIIIIIIIHHIIIIIIIS 

= = 

iArc Weld I 
= = = E = s 

I Rail. Bonds I 
i AND ALL OTHER TYPES ; 
~ i = • § DeJa-iptit'e Cataloi,u FurniJhed j 

I American Steel & W ire Company jl 
5 New Yori!: Jloaton Pt111bursb 
5 Chlearo Ctneland Dennr 
5 U. 8. SIN! PndllleU Ce. 
E San ll'nn,ll<O Loi An11l11 · ht-Uend h altla 
&nh1mtnnmmnn1u11nm111Hn111snnm1111m11Hnt111111mfflllllllf'ttllnm11nn111mnn11nnnfflHnmnnm1nmnm1 
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,&jvertt■lnr, Stroet Car 
Collier, Inc., Barron G. 

.lff~~:n Air Brake Cu. 
WeeUnrbouae Air Brake Co. 

._=""i;;1~& Mfr. Co. 
J:lec. Service Suppllee Co. 
Ohio Brus Co, 
Weetlnrbouae E. & M. Co. 

A.r01atnre !!hop Tool• 
Colombia Machine Worke & 

1:f'!c. \1~•1ce Sunnllea Co 
Automatic Rrrolatora, Volt­

~"• Current & 87ncbr0D• 

Am:r~can Brown•Boverl 
Elec. Corp, 

A.otomatle Return Swltrh 
Stanu 

Ramapo Ajax Corp. 
A.•t<>matle 8afet7 t,wltrh 

Stand■ 
Ramapo Ajax Corp. 

A.xi• 
Bernie Car Truck Co. 
Bethleh~m Steel Co. 
Brill Co., Tbe J. G. 
Ceroe,rte Steel Co. 
Cincinnati Car Co. 
Illlnol■ Steel Co. 
St. Louis Car Co. 
Standard Steel Worke Co. 
We11tln1'hOU■e E. & M. Co. 

Al<lr•. !<tN'I 
Bethlehem Steel Co. 
Carne.-le Steel Co. 

Babhlttlnr Devlc•• 
Columbia Machine Worka & 

M. I . Co. 
lladi:•• anti -Dnttollll 

Eire. Service Sopplle• Co. 
lnt~rnatlonal Rerl■ter Co. 

Bankrre & EnrlnMrll 
Public Se"lce EDI'. Bnreau 

Batt,rlee, Dr7 
Nlchols-Llnlern Co. 

BMrlnro, Anti-Friction 
B,ratt Roller Bea~ Co. 

B11arlngs, B111U 
Norma-Hoffman Bearlnr• 

s?'k~F. Industriea 
11..irln,;o ""d 8N1rln.: 111,tal■ 

Bemla Car Truck Co. 

~~~ln;
0
,ii.1~:r ~o?· 

Columbia Macblne Work• & 
M. I. Co. 

Drew Elec. & Mfr. Co. 
Eureka Co. 
~ner11l Ele<'trl" Co. 
More-Jones BrR88 & Metal 

Co. 
St. Loula Car Co. 
We•tlnrbouee E. & M. Co. 

B•arln,;1. Cmtrr and Beller 
Aid~ 

Cincinnati Car Co. 
Columbia Machine Worke & 

lll. I. Co. 
Stn.-kl Co .. A. 

B~arlnp, Rolle, 
H7att Roller Bearinl' Co. 
Norma-Hoffman Bearince 

Co. 
S. K. F. Industries 

BMrlo,;a, Roller and Ball 
Timken Roller-Bearlnr Co. 

Belle & D11■■•r■ · 
Coneolldeted Car Hoatlll6 Co. 

Bell■ and Ooor■ 
Brill Co .. Tbe J. G. 
Cincinnati Car Co. 
Columbia Machine Worke & 

M. I. Co. 
Elec. Servlc.-e SttppJle■ Co. 
St . Louie Car Co. 

llrnlfen. Rftll 
Rallwa7 Treckwork Co. 

Bodies, Bo• 
J, G. Drill Co. -• 
Cummins• Car & Coach Co. 
FltzJohn Mfr, Co. 

Bo4r Materlal-H■ekellte a 
Plym,tl 

Baekellte Mfr. Corp. 
11<111 .... , 

B11bcock & Wilcox Co. 
Dolt• & NotA, Track 

Illlnola Steel Co. 
lllond Teot•n 

Amer. Steel & Wire Co. 
lClec. Sen1ce Supplle11 Co. 

BoncJlnr Apparatn• 
Amer. Steel & Wire Co. 
lClec. Bemce Sappllee Co. 
Ohio lira•• Co. 
Rallwa7 Trackwork Co. 
Una 'ff•ldlnr 6 Bondlnr Co. 

Bonda. Rftll 
Amerl~•n Steel 6 Wire Co. 
Drew E lec. & Mfc. Co. 
lClec. Bemce Supoltea Co. 
Gener,11 Electric Co. 
Ohio Br111111 Co. 
Railway Trackwork Co. 
Una Weldlnr & Bondlnr Co. 
We1ttmrbon11e 'E. & M. Co. 

Bra,krt1. Pand Rall 
Columbia Machine Work• 

& M. I. Co. 
Bn,krt■ and Cro• Ann• 

(Ser alao Pole■. n ... 
Poet-. f'tf' . l 

Amerieatt Brides Co. 
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WHAT AND WHERE TO BUY J>e■tlnatloo 81p1 
Columbia Machine Work• ,._ 

M. I. Co • 

Bates E s pended Steel Truss 
Co, 

Columbia Machine Work• & 
M. I . Co. 

Drew Elec. & Mfr. Co. 
Electric Rail wa7 .t,:qu1pmen1 

Co. 
.Elee. Stlt'rice Supplle• Co. 
Hubbard & Co. 
Oblo Br&a11 Co. 

Bral.e AdJuotere 
Brill Co •• The J. G. 
C111clnuatl t;ar Co. 
National Railwa7 Appliance 

Co. 
Weotlnrbnuee Tr Br. Co. 

Dmke Llnlnc, A■besto• 
Johna-Manville Corp. 

Brake Sh""" 
American Brake Shoe & 

Foundr7 Co. 
Bemla Car Truck Co. 
Rrlll Co .• The J . G. 
St . Loula Car Co. 

Drake Teat•n 
National Rallw117 Appli­

ance Co. 
Bnakff, Drake Sy■temo and 

Brake Part• 
Bemis Car Truck Co. 
Brill Co~ The J G. 
Cincinnati Car Co. 
Columbia Machine Worke & 

M. I. Co •. 
General Electric Co. 
Natlnn11l llnk• Co. 
St. Louis Car Co. 
Weatlnchouae Traction 

Brake Co. 
Brak••• ?tlarnetle Rall 

Cincinnati Car Co. 
Drldce1, Steel 

American Brldre Co. 
S..uahu. Carbon 

General Electric Co. 
Jeandron, W. J . 
Le Carbone Co. 
Morranlle Bruah Co. 
We1tlnchou11e E. & M. Co. 

Dro•hee, Graphite 
Morranlte Brush Co. 

Bru•hholder• 
Columbia Machine Worke & 

M . I. Co. 
Eureka Copper Prod. Co. 

Bnlldlnr llfaterlala, Fireproof 
John•Manvtlle Corp. 

Bnlldlnra, StM>I 
American Bridre Co. 

Bnlkhead■ 
Haokellte Mfr. Con, . 

Dunken, Coal 
American Bridre Co • • 

Bue Llrhtlnr , 
National Railw117 Appll• 

ance Co, 
BIUH 

Brill Co., The J. G. 
Cummins• Car & Coach Co. 
Graham Broe. · 
St. Louie Car Co. 
Yellow Truck & Coach Co. 

Buwhln,;■, Cue H■rdeMcl and 
llfan,;aneae 

Bemis Car Truck Co. 
Brill Co .• The J. G. 
Cincinnati Car Co. 
St . Louis Car Co. 

Cablee (See w1r .. and 
cablN) 

Cambric Taoff, Yellow and 
Blaek VarnlehK 

Irvtnrtou Varnish & In1. Co. 
Mica Insulator Co, 

Carbon Dmahee (See 
Bnl8hn, Carben) 

Car IJrhtlnr Fhture■ 
Elec, S8"lce Suppllee Co. 

Car Pan.i Safety Swltehee 
Conaolldated Car Heatlnr 

Co, 
We11tlnrhouee E. 11, M. Co. 

Car Stepa, Safety 
Cincinnati Car Co. 
Irving Iron Works Co. 

Oar 1\Vheel1, Rolled Steel 
Bethlehem Steel Co. 

Cara. Domo 

fil~!r~tla'f"s'1!.·1 iar Co. 
St. Loni• Car Co. 

Can, Ou-Eleetrle 
Brill Co .• Tho J . G. 

. General Electric Co. 
Weatlnrhouee Elec, & Mfr. 
Co. 

Car■• Ou, Rall 

fr11i:2::ie ~~ ~o~· 
Car■, Pa■■•orer, Frelrht, Ell'· 

pre11, etc,. 
Amer. Car Co. 
Brill Co~ The J. G, 
Clndnnail Car Co. 
Commins■ Car & Coach Co. 
Kublman Car Co .. G. C. 

St. Louta Car Co. ' 
Wuon Mfr. Co. 

Caro, Seoond Rand 
Electric Equipment Co. 

Car-.. Self-Propelled 

t~1!r~-i!:~:ri~· &_ 
Castln,ra. Bra.. Compo■ltloo 

or Copger 
Cincinnati Car Co. 
Columbia Machine Works & 

M. I. Co. 
Drew Elec. & MfC'. Co. 

Eureka Copper Prod. Co. 
Cutln11:1, UnaJ' Iron 1tnd Slffl 

American Brake Shoe & 
Fdr7. 

American Bridge Co. 
American Steel Foundrlee 
llemla Car Truck Co . 
Columbia Machine Worke & 

l\[. I. Co. 
St. Loul• Car Co. 
Standard Stu<,! Work• Co. 
Wm. Wharton. Jr. lo Cu .. 

Inc. 
Cestlna:o, lllall•able & Bnaa■ 

American Brake Sboe & 
Fdr;v. 

Bemis Car Truck ('.o 
Columbia Machine Work• & 

M. I. Co, 
SI. Louie Car Co. 

Cnteh,n and Retrleven, 
Trollr7 

Earll. C. I . 
Elec. Service Supp!le■ Co. 
Ohio Draa■ Co. 
Wood Co~ Chu. N. 

Cat,nu7 Conatrurtlon 
Archbold•Brad7 Co. 

Cl'llln,r Cu 
BaekelJto Xfr. Corp. 

c~~:,:i·,t~l~~d~et■ 
Cementa, 01,:h Temperature 

Johns-Manville Corp. 
Chan.:• Carrier■ 

Cleveland Faro Box Co. 
Electric Service SUpplle1 Co. 

Change Tra7a 
Clnclnoatl Car Co. 

Clrcnlt-Breakere 
General Electric Co. 
w .... tlnrhouoe E. 1ft M. co. 

Circuit Breaker■ (Oil) 
American Browu•Boveri 

Elec. Corp. 
Clamp■ and Conneetor■ tor 

n1r .. and Cablee 
Do-■ert & Co. 
Electric Railway Equipment 

Co. 
Elee. Se"lce 8UD1>lle■ Co. 

Eureka Copper Prod. Co. 
General Electric Co. 
Hobbard & Co. 
Ohio Braae Co. 
Weetln,rbou■e E. & M. Co. 

Cleanera 
Oakite Products, Inc. 

Cleaners and S.,,...per■, Track 
(SM also Snow-Pl'Q­
l!weeper1 and Brao111.1) 

Brill Co •• The J. G. 
Cincinnati Car Co. 
Ohio Bl'ua Co. 
St. Louie Car . Co. 

Clnottn and Boekrt. 
General ll:lectric Co. 

Caal ancl Alh Ban11Jln,; <See 
Conv~nr and HoleUnr 
Maehlnft'1') 

Coll Daadlnr and 'Wlndloir 
Jlfachlnee 

Colombia Machine Worke & 
M. I. Co, 

Elec. Sernce SUppllea Co. 
Westlnrhouoe E. & M. Co. 

Colla, Armato.-. and Fl•ld 
Columbia Machine Worke & 

M. I. Co, 
Elllol-Thompaon Elec. Co. 
General Electric Co. 
Weatlnrbouee E . & M. Co. 

Colla. Cboke and Kleklnr 
Elec. Sel'Vlce Suppllee Co. 
General Electric Co. 
WPettnrhouoe E. & M. Co. 

Coln Chan,;era 
Dllnole Motive Equlpmeni 

Co. 
Coln Co1lDtlnr Machine■ 

Cleveland Fara Box Co. 
International Reirtsler Co. 

Coln Sartin,; Maehlon 
Cleveland Fare Box Co. 

Coln \Vn,ppt'U 
Cleveland Fare Box Co. 

Commutnllor Slottf'r■ 
Columbia Machine Worke & 

M. I. Co. 

~er.!\"~:tr,~ps:n Co. 
Westlnarbouoe E. & X. Co. 
Wood Co •• Ch11. N. 

Commutaior Train,; Devleff 
Gffler■l Electric Co. 

Commutator■ or i;:rt■ 

g~i::;iva t1
~1ne ~or?.·& 

M. I. Co. 
Eureka Copper Prod. Co. 
General Electric Co. 
We■tlDC"houee E . & M. Co. 

Compounds, lnsulatlnr 
John•Manvllle Corp. 

Comprea»ur11, A!r 
General Electric Co. 
Sulllvan Machloer:r Co. 
Wesuncbouse Tr. Br. Co. 

Comprreeore, Air, Portable 
Sullivan Macblner;v Co. 

Com1,re11aon, Gae 
Sullivan Machloe'7 Co. 

Condew,rn 
Ueneral Electric Co. 
Weetlnrhouee E. & M. Co. 

Conde1111er Papen 
InlnctoD Varnlah & In•. Co. 

Condolt Dnct Underfloor 
Johne-Manvllle Corp. 

Condulta, Fibre 
Fibre Cooduil Co. 
Johna-Manville Corp. 

Connector•. &lderltn 
Do88ert & Co. 
Weatln.-houoe E. & M. Co. 

CnnnN"tor■• Tmllrr CAr 
Columbia Machine Worke a. 

M. I. Co. 
Conaolldated Car Heatlnl' Co 
Elec. Service Suppllea Co. 
Onto Brass Co. 

Contmlltt• or Part■ 
Eureka Copper Prod. Co. 
General Electric Co. 
Weatln.-bouae E. & M. Co. 

Controller Rernlaion 
Elec. Service Snnollea Co. 

Controllln,; 87etna• 
General Electric Co. 
Weetlnchooae Ii:, & M. Co. 

Oonvertere, Rotary 
General Electric Co. 
WeetlnC"houee E. & M. Co. 

Conveylnc & Dolatlnr !lla­
ehlnery 

American Brldre Co. 
Copper \\'Ire 
American Braea Co. 
American Steel & Wire Co. 
Anaconda Copper Mlntur Co . 

Copper Wire lnatrument• 
llle■1urlnr T•tlnr and 
R,eordlnr 

American Braae Co. 
American Steel & Wire Co. 
Anaconda Coooer llllnlna: Co 

Card, Dell, Trollq, Re,:l1t<'r 
American Steel & Wire Co. 
Brill Co •• Tho J. G. 
Elec. Service SUppllee Co. 
International Reineter Co. 
Roeblln,r'a Sona Co., J. A. 
St. Louie Car Co. 
Samson Cordare Works 

Cord Conneel<>n and Conplen 
Elec. Service Supplies Co. 
Samson Cordare Work■ 
Wood Co .. Chae. N. 

Coupler,, Car 

Electric Berne. Suooll .. 
Co. 

Dettdlve Semce 
Wlah•Service. P. Edward 

Door oi,.aunr Device,, 
BrUI Co •• The J. G, . 
Cincfnnall Car Co. 
Conaolldated Car HeaUnr Co. 
National Pnoomallo Co., 
Inc. 

Door■ and Door Fli:toreo 

~~~n~~il ~J fo.
0

• 
General Electric Co. 
Hale-Kllburn Co. 
SI. Louie Car Co. 

Doora. .Fold.lor Veltlbole 
N atlonal Pneumatic Co .• 

Inc. 
Drllle Rock 
sunlv■n Machinery Co . 

Urlllti, 'lTack 
Amer. Steel & Wire Co . 
Elec. Service Sup. Co. 
Ohio Brue Co. 
Dryrr■, &Sand 

Elec. Se"lce Suppllee Co. 
Ohio Brue Co. 
Weetlnrbouea E. & M . Co. 
Ear■ 

Columbia Machine Work• & 
lll. I. Co. 

Eleetnc l!ervlee Sopplle• 
Co. 

Obto Brue Co. 
We■Unchouee E. & .M. Co. 

Eltttrle Ortndtt■ 
Railw1.7 Trackwork Co, 

t;1ectrlc Tran•mleslon Tower• 
American Brldre Co. 

Electrtcal \\'tre■ ,ind Cahl4t• 
Amer. Elecirlcal Work• 
American Steel & Wire Co. 
Boebllnr'1 Sona Co~ John 

A. 
EIPPtrod,., Carbon 

Ballw1.7 Traclr.work Co, 
Una Weldlor a. Boudlnr Co. 

El.,..trodra, IHttl 
Rallw1.7 Traclr.worlr. Co, 
Una Weldlnr & Dondl11r Co. 

Enclneer■, ConauJtjoc, Con• 
lractlns and Operattnr 

Archbold•Brad7 Co. 
Beeler. John A. 
Burhanan & La.1'Tlr Corp. 
B7lleeb7 & Co., H. M. 
D&7 & Zimmermano. lac. 
A. L. Drum & Co. 
Ford, Bacon & Dan■ 
llempblll & Welle 
Holst. EDC'elbardl W. 
Jackeon. Walter 
K•lker & DeLPuw 
Uno & Marohall Co. 
McClellan & Junkerefeld 
Riebe:,, Alber\ s. 
Sandereon & Porter 
Stevena & Wood. Inc. 
Stone & Webster 
White Eur. Corp .• The J. G 
Enrlne■, Ou, OIi or Stum 

WestlDC"bouoe E. & M. Cu. 
Esterlor Side r11nrl1 
Bukellte Mfr. Corp. 

FaN Bona 
Cleveland Far11 Box Cu 
Dllnole Motive Equipment 

Co. 

American Steel Foundrle■ 
Brill Co .• Tho J. G. 
Cincinnati Car Co. 
Ohio Brae• Co. 
St. Louis Car Co. 
We~Unrhnn .. Tr, Br. Co. 

Perey Mfr. Co., Inc. 
, Fare Rerlater• 

Eleetrie Service Suo. Co 
Fenoee, Wo~en Wire an~ 

Fenee Po1t1 
Cnwl Ventllaton 

Nlchol•Llntern Co. 
eran... notat & IJft 
Eureka Copper Prod. Co. 
Electric Service Supplle■ 

Co. 

Amer. Steel & Wire Co. 
Fender• and WbN!I Guar<b 

Brill Co •• The J. G . 
Cincinnati Car Co. 
Cooeolldated Car Fender I·•• 
St. Louis Car Co. 
Sta.r Drua Work• 

Cro11 Arma ~ Braeket■) 
CrOMlnc Fo1lDd■tlon1 

Internatlooal Steel Tie Co. Wood Co .• Chae. N. 
Croe■lnr■ 

Ramapo AJax Corp. 
Wm. Wharton Jr. & Co .• 
Inc. 

Cr1111elnr, Fror aod Swlteb 
RaroaPO Ajax Corp. 
Wm. Wharton. Jr. & Co .. Inc. 

1'1hrr and Fibre Tublnr 
Weotln,rhouee E. & M. Cu 

FIPld Cnll• (~P .. r. .. n., 
Flanrewa:r Goard1, steel 

W. S . Godwin Co .. Inc, 
Floocllt,,ht• 

Ele<!. Se"lce Supplle■ c .. 
Flnor. Sob. Cros1l111r Bfannn­

Betblehem Steel Co. 
Ramepo Ajax Corp, 
Wm. Wharton Jr. & 
Inc. 

Rukellt• Mfr. Cnrp, 
Flnorlnr, Fl..,proof 

Co.. ~~~:i:?"~::.n',Wf~r. Co. 

Croealn.:e, Traek (!!ff 
Snttlal Work) 

Cma■lnn. Trollu 

Track Fti::i~-~a*~:;ll~~~c 
Irvine Iron Work• Co, 

Floorlnr. Open Steel 
Irving Iron Work• Co. Ohio Braae Co. 

Weatlnchou11e E . & M. Co. 
Curtain■ & CUrlAln l"lrl11..,. 

Drill Co .. The J, O. 
St . Loula Car Co. 

Desler•• !lfaehln•rT & Second 
Hand Eoolomen* 

Ele~. Equipment Co. 
M. K. Frank 
C. A. Henderson 
Los Angeles RailWSJ' 
Van Loan Corp., Irvtn,r S. 

Denalllnr D■Ylcea (See also 
Tra<k Work) 

Der■Uln,; Swttehe■ 
Ramapo AJax Corp. 

Floorlnr, Steel SnbwR:r 
Irvine Iron Worke Co. 

Floorlnc, Ventllatlnr 
Irvine Iron Works Co, 

Flnol'II 
Ha•kellte Mfc. Corp. 

Forrln,;1 

.Yt~e~~··s'½;'e1 ~o~· 
Cincinnati Car Co. 
Columbia Machine Wk■. 
Eureka Copper Prod. Co. 
Standard Steel 'Worka Oo.,,,, 
(Cnntlnuf!d on Pa,ie 68) 
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5 
"Nick, Lynt" says: = 

"We've Solved the ! 
Bus Heating Problem." ! 

~ 
"Applying the air intake of the ~ _

1
_ ,~~w , Venti-Duct, N-L has developed a ~===­

heater that really heats. and greatly 
aids in ventilating the bus . . Re-1 ■.:UHl•llliiiill• suits obtained are astonishing." I 

I m;_~i~;~~;~;;,;~s;;o. I 
= 
~IIIIIIUUIIUIIIIIIUUIIHIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
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I ·~~';i~~;;;;:, I 
~ Varnished Silk, Varnished Cambric, Varnished Paper ~ 
= = 
i lrv-O-Slot Insulation Flexible Varnished Tubing ~ 

i Irv~;::~::::: ~•\::;:,:: Co. I= 

Irvington, N. J. 
Sales Rep,-esenlatiYes: ; 

Mitchell-Rand Mfl', Co., N. Y. Prehler Brother■ Inc., Chl~o = 
E. M. Wolcott, Roch8'1ter White Su1>1>IY Co .. St. LouJa § 
I. w. Le'rine. Xootreal Cla1>1> & LaMoree, Lo■ Aorele■ El 
A. L. GUlle■, Toronto Marlin Woodard, Seattle El 

Consumer■ ' Rubber Co., Cleveland § 
!jHfflllnfflllllnlllllllJllllfflllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllhlllllllllllllllllllllflllllllllllllnlllfllllllllllllllll~ 

I 
_,t111tmn1w111um1111111111111n11111um111111111111111111111111111111111111111111111111111111111111111111n111111m1111111111111111111111111111111111111r: 

• i! ! 

i d§§§:::::=========:!!~ I ! ..... International I 
i Registers ~ 
I I i Made in sinitle and double ~ 
~ types to meet requirements ; 
ii of service. For band or foot, i I mechanical or electric opera- I 
= tion. Counters, car fitting9, 2 

~ Tn• ll•ll conductors• punchc1. i 
~ Doul,le R■ai■t■r ~ 
S E I The International Register Co. I 
j 15 South Throop Street, Oiicago, Illinois ; 

l a .:.::a,-111:::mmttm111n11111n1m1unn11111n111mrtnn111111nmn111m1•1m11n1n111111111:,u1111111111nt1HH11mm1111t1111t1j 
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i=1===== Kalamazoo Trolley Wheels 

1 
.. 

The value of Kalamazoo Trolley 
\\'heels and Harps has been 

§=_ demonstrated by large and small i! 
electric ra ii way systems for a i 

§ period of thirty yea rs. Being ii 
-=~ exclusive manufacturers, with ~= 

no other lines to maintain. it is 
§ through the high quality of our i! 
~ product that we merit the large ~ 
§ patronage we now enjoy. With I_ 

the assurance that you pay no ii 
premium for quality we will ~ 
appreciate your inquiries. = 

§ 
THE ST AR BRASS WORKS ~ 

KALAMAZOO, Mio-I., u. s. A. I 
:,111m111111111111111111111111111r1111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111nnm1111111111111111111111u11111111i 

r111111111111111111111111111111111111111111111111111111111111111111111111111111m:n1111111111111111111111111111u1111111111111n1111111111111111111111111111111"-

!====· Lorain Jfr~!:lR~~f 8ckwork 
Electrically Welded Joints 

:

!===_'. . .-.. ~:.~,~::::'.;::~:.~:I;~:MP ~~:.~- y.,. I 
Pacific Coa•t Repruontativo: ~ 

United State ■ Steel Product ■ Campany § 
~= Laa Anl'ele■ Portland San Francl ■co Seattle ;~;; 

Export Repre■entatlv•: 
§ United State■ Steel Product ■ Com11any, New York, N. Y. z 
~IUIIIIIIUUIIIIIIUIJIIUllllllllllllllllllllllllll'4UMMWll11WIUIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllll'llffll1Ulffllhi 

!!IIIIIIIHllllllllllllllllllllllllllllllllllllllllllfltHIIIIIIHllllllllllllffllllllllllllllllltllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIJIIIII~ 

I I • I I 
~ ~ i 

I EL~~;~~·;~~: A y ! 
§ LUBRICATION i 

e=e=~-= We :li~~u~ !~~,;~!~LC ='==-~ The Universal Lubricating Co. 
Cleveland, Ohio 

~ Chi~B&'O Repreoenlatives: Jamet10n•'Ro•1 Company, I 
; Slraus Bid&'. -

J.,nmtmrnlNUHlffllH11rm111n1111nm1m11mmmmm1mmnnmmrmnnmnmmnnnu1m111n1mn1111mnt11111111111•11111uJ 



68 
Froc1 A Croulnp, Tff R•II 

Bethlehem Steel Co, 
Ramapo AJax Corp, 
Wm. Wharton Jr, 6 Co. 

rr!",;; Traek (Se• Traok 
Worl<I 

Frese. Trolle>" 
IIQl"ic Se"lce 8upplle1 Cu 
Ohio Brue Co. 
Wee\lna-hoU"8 E. "' M. Co. 

Fnanell Caatlna-• 
Wm. Whanon, Jr, 6 Co. 

F..1:':aees, Eleetrle SIMI 
l\lelllng-

American Bridge Co. 
Fo.-a and l"uNr HosN 

Columbia Machine Worka & 
M. I. Co. 

Conaolldated Car HeaUoa: Cu 
General Electric Co. 
Weatlnghouoe E. & M, Co. 

Fne11, Rrflllahle 
General Electric Co. 

G~~T~~bf:
0::.F:iS~e Wlu. " 

M, I, Co, 
Oukela, A•hroloa 

Johns-Manville Corp. 
Wesllna-houoe Tr, br, Co. 

Gaeolloe 
Texas Co., The 

Oaa Producer■ 
Weetlnirhouae E. &. M. Co. 

0Riee, Car 
Brill Co., The J. O. 
Cincinnati Car Co. 
SI. Louia Car Co, 

Oana:oa, Oil & '\Valor 
Ohio Brase Co. 

Gear Bianka 
Bethlehem Steel Co. 

s~~e~··s'Pe1..~ ~~-
Standard Steel Work.a Co, 

Gear Cneea 
Chllllne-worth Mf,r. Cn 
Columbia Machine Worka & 

M, I, Co, 
Elec. Service Suppllee Co 
Wesllnirhonee E. & M. Co. 

OeaN and Plnlnn1 
Bemle Car Truck Co 
Rethlehem StPrl Cn · 
Columbia Machine Worke & 

M, I. Co, 
l':lectrlc Service Snoplloa 

Co, 
General El..,.trlc Co. 
National Railway Appliance 

Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion 

Co. 
Generalln,: Srt1, Ou-Elrrtrlr 

General Electric Co. 
0ffll'rAtnr1 

American Brown-Boveri 
Elec, Corp, 

General Elrclric Co. 
Weellnrhoueo E. & M. Co. 

Girder Rall1 
Bethlehem Slee! Co, 
Lorain 'llrrl r-o. 

Oonn (Sre B•lla and Goop) 
Grallni:-, Steel Snbwa)' 

Irving- Iron Works Co, 
Gr..,...,. '~• l,nbrl.,.nu) 

Texas Cn., The 
Grlsr:id;~,.!"d Grfndlns 

Metal & 'l'bennlt Col'P 
Railw,.,. Trackwork cci. 

Grlntlrra, Pn,ta hie 
Rallwa:, Trackwork Co, 

Grind...-a, PnrtRhle Electrlr 
Railway Trarkwork Co. 

Orindln,: Brleka and Wheela 
Railway Trarkwork Co. 

Guard Rall• ClamJHt 
Ramal)O Alax Corp, 
Wm. Wharton, Jr, .t, Co .. 

Inc. 
O•:ir:u~~ Tee Rall and 

• Ramapo Ala.x Corp, 
Wm. Whulon, Jr. le Co .. 
Inc. 

Ooard1, Tr-oil.,, 
llllec. S.."lt'f! Sup. Co. 
Ohio Bru• Co, 

Ra""', ~11..,. 
Columbia Machine Worka & 

M. I. Co. 
lllr<". S..,.Yicr Snopllea Co. 
Nullall Co., R. D. 
Star Bm•• Worke 

BMclllirhh 
lllleo. l!Prnce Sooolle1 Co. 
a..n...-al Eltttrlc Co. 
Ohio llru■ Cn 
SI. Louis Car Co. 

B..,tl11nln,r 
Colombia l\Iacblne Worka & 

M, I. Co, 
B••krllt,. M"fs, Corp, 

IlPater•. Bn• 
Nlchols-Llnlem Co. 

Beatf!n, r..r Cl':IN'trte) 
Conaolldatlld Car Beallna: Co 
9old Car Heat. 6 Llrht. co: 
l!mllb Hraler Co .. Peter 

Be1t,..., Car, Hot Air an• 
Water 

Smith Beater Ce., Pe1er 

ELECTRIC RAILWAY JOURNAL 

Healer■, Ollr, StoTe 
Smllh Bealer en .. Poter 

Belm-Welollns 
RallwllJ' Trackworlt Co. , 
Una Welding & BondlDS Co. 

Bollta and Llfta 
Columbia Machino Works & 

M. I. Co, 
Ford Chain Block & M. Co. 

83imrva~0
'1f'~e17 Co. 

BeH, Brlds,,e 
Ghio Bran Co, 

Bo .. , PneumaUe 
Weotloirhouae Traction 

Brake Co, 
lllltrumeuta, Meuurlns, 

Teatlns and 8-Jrdlns 
American Steel & Wlro Co. 
General Electric Co. 
National Railway Appli-

ance Co. 
Wo1Uo,rhou .. B. 6 M. Co. 

lrunlalloa: Cl,oth, l'aper aod 

o!:':a1 Electric Co. 
ln-ln&"ton Varnieh & ln1. Co, 
Mica IQ.Mllator Co. 
Okonlto Co. 
Okonlle-Callender Cablo Co. 
Inc. 

U. S. Rubber Co, 
Weetloa-nuuae JC. & M, Co. 

lntmlatlns Silk 
Irvloirton Varni1h & Ine. Co. 

lnanlatloa: Varnllhea 
Irvlnirtoo Varniah & In1. Co. 

lnaolatlon (See aleo Paloh) 
Electric Railway EQuipmenl 

Co. 
Electric Semce Sup, Co. 
General Electric Co, 
Irvlna-ton Varni1h I, Ina. Co. 
Mica Ineulator Co. 
Okonlte en. 
Okonlle-Calleoder Cahlo Co. 

Inc. 
U, S. Rubber Co. 
WeeUn,rbouoe E. & 111. Co. 

Insulation, Paper & Boller 
Johns-Manville Corp, 

loanlatlon Slot 
Irvlna:ton Varnl1h & Ina. Co. 

IM1llatoor Pin■ 
Drew Elec, & Mfg-, Co. 

• J:lec. Sornco Suppllea Co. 
Hubbard & Co. 

i-tatora (SM abo Lina 
llatarlal) 

Drew Elec. & Mfg-, Co. 
Electric Rallwa)' Eciuipmenl 

Co. :mec. Semce Suoplle■ Co. 
General Bleclric Co. 
Bemlnna:r Glas• Co. 
ln1.na-tou Vaml■h 6 In■. Co 
Ohio Brae■ Co. 
1'Mt1n,rhonae B. & )[, Oo. 

Interior Side Lfnlna:• 
Bukellto Mts. Col'l), 

lnl~mrban Care (8ee Can 
PaHeoger, Frela:ht Exoreu 
etc,) 

lacka (See allO Craa•, 
Holat1 and Llfta) 

Buda Co. 
Columbia Machine Wlta, 
Elec, Sentce 9unpllo1 Co. 

lolnta, Rall (See Ball ,lolnta) 
loumal Boxea 

Beml1 Car Truck Co. 
Brlll Co.. The J, G. 
Cincinnati Car Co, 
St. Louis Car Co. 

Lampa, Ouarda a.nd Fb:lol'ff 
lllec. Service Sup. Co. 
Genoral Eloctrlc Co. 
We1Un1rho11Be ID. & M. Co. 

Lampa, Aro and Jncand-nl 
(See &IIO Beadllsht1) 

Gonoral Electric Co. 
Weelloshouao E. & K. Co. 

Lampi, Sla:nal and Markt!t' 
llllec. Se"lce Snppliea Co. 
Nlchol1-Llntem Co. 
Ohio Bras• Co. 

LDnlrrns, Classlfl~atlon 
Nichols-Lintem Co. 

Leather 
Cleveland Tanning Co, 

Letter Boards 
Cincinnati Car Co. 
Hubllle Mfr. f!om. 

L~~t~ i~:•sJ;~~~~~ 
Co. 

Lhrhtnlnir ProteoUon 
Electric Son1ce Sup. Co. 
Gffleral Eloctrlo Co. 
Ohio Brau Co. 
W~llnshoueo E . .t, M. Co. 

Uoe l\laterlal (S.., allo 
ftracl<eta, Jn111la&oH, 
"Wl.rtie, eto.) 

Do.eert & Co. 
Drew Elec. & Mfg, Co, 
Electric Rallwll,)' Eciulpmont 

Co. 
Bleclrie Sen1ce 9uo. Co. 
Eoreka Copper Prod. Co. 
General Electric Co, I 
Bubberd & Co, 
Ohto Bru1 Co. 
Wo■IID&hOUM E. 6 M. Col 

i.-kln1: SprllJ& Boxea 
Wm, Wharton, Jr, 6 Co., 
Jno. 

Locomotlveo, Dleeel, Eleetrlc 
American Brown-Boverl 

Elec. Corp, 
'-moU•- Eleetrla 

American Brown-Boveri 
Elec, Corp, 

Cincinnati Car Co. 
Cummlnirs Car & Coach Co. 
General Electric Co. 
SI. Lout• Car Co, 
We1tlnshou1e E. 6 M. Co. 

Lnbrl.,.Uns Enctneera 
Standard Oil Co. (of Ind,) 
Texae Co, 
Uninraal Lubrtca\los Co. 

Labri-., OU a.nd Oreaoe 
Standard Oil Co. (of Ind,) 
Texae Co. 
UnlnrHI Lnbrlcatlns Co. 

llac,hlner)', ln111latln1: 
Amer, In1ulallns Mach, Co, 

Ma oa:an.,"" Part• 
Beml1 Car Truck Co. 

llaopoeae Steel Caatlna:• 
Wm. Wharton, Jr. .t, Co., 

Inc. 
llana:aneae St.Jet Guard Rall• 
Ramapo Alu Corp, 
Wm, Wharton, Jr, & Co .. 
Inc. 

lllan,tane11 SIMI, l!!peclal 
Track Work 

Bethlehem Steel Co, 
Ramapo A.Jax Corp. 
Wm. WharLon Jr. 6 Co .. 

Inc. 
Y:an,:aneae Steel Swltohea, 

Fron a.nd Cmulnp 
Bethlehem Steel Co. 
Ramal)O AJBJ: Corp. 
Wm. Wharton, Jr, & Co .. 
Inc. 

Hlea 
Mica In■ulator Co, 

l\Jlrrore, lnelde and Gutaldo 
CinclnnalJ Car Co. 

lllolor Bases (See Busee, 
Motor 

MotA>r and Generator !!eta 
American Brown-Boveri 

Elec, Corp, 
General Electric Co, 

lllotor Lftlda 
Doseeri & Co, 

Moton, El"Ctrlo 
General Electric Co. 
W~1tlnrho11Bfl E. & M'. Co. 

llrnlorman's Safrty l\JlrroN 
Drew Elec, & Mfg-, Co. 

Motorman'• Beata 
Brill Co., The J, G. 
Cincinnati Car Co. 
Electric Service Sn11. Co. 
H•le-Kllhnrn ~n 
Beywood-Wakelleld Co, 
SI. Lollis Car Co. 
Wood Co .. Chu. N. 

Sot1 and Dolt1 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Cincinnati Car Co. 
Hubbard & Co. 

un. , ...... Luhrl,...ta) 
Texas Co., Tbe 

Omnlhmea <See lkuel, 
Motor! 

0X)'•Aeet:rleno (See Cnttln,r 
Aopara.tu■ Ox,--Acet)'l•oa) 

Pnckloir 
U. S. Rubber Co. 
Westloa-houee Traction 

Brake Co, 
Packing, Asbesto1 

Johns-Manville Corp. 
l'alnt Gone 

De Vilhlss Mfg-, Co. 
Paint, Iron l'rpservallve 

Johns-Manville Corp, 
PRlnt Spraying De\"leps 

De Vllblss Mfg-. Co. 
Palnta and Varalahea 

Onaaladoa:) 

f;;~m~n Sti:."r:i'shS'i.°in~~-
Co. 

Mica Insulator Co, 
l'alnle & Varnlshee, Railway 

National Ry. Appliance Co, 
Pnn,te, Ont.olde, Jnalde 

H••krlll~ Mfr r.orp, 
Pavrment Breakers 

Sullivan Machinery Co, 
Paving- Gnarde, Steel 

Godwin Co., Inc., W, S. 
l'avlng- lllaterlal 

American Brako Shoe & 
Fdry, 

Plcl<apa, Tr-ollq . WI"' 
Drew Elec, & Mfg-, Co. 
Elec, Service Suppllea Co, 
Ohio Bru1 Co. 

Pinion Pollen 
Drew Elec. & Mfr. Co. 
Elec. Semce 9upollea Co, 
General Electric Co, 
Wood Co .. ChH. N. 

l'lnlcoa (Sel' Oeare) 
Pini, Ca1e Hardened, WOCHI 

and Iron 
Bemla Car Truck Co. 
Ohio Bras■ Co. 
Weatlnrhnuae Tr. Brake Co. 

Pirie Flttltlll'• 
Standard Steel Work• Co. 
Wo11lnrhouaa Tr. Brak• co, 

Planer-a (S.. HaehlD• Toola) 
Pl- tor 'la, Rall !Jwllebff 

Ramapo Alax Corp. 
Pll- Rubber lm1lla.te41 

Electric l!lorrice SUJ>. Co, 
Pln,ood, Roofa, Beullnlna: 

.noora. Ja&erfor Panela. 
B11lkbead1, Tl'IIH Plaek■ 

Bukollte Mfg. Corp, 
Pole Ciampi 

Clark 0 Wllllam1 Eos, Co. 
Pole Lln1 Hanlwv• 

Belblohem Stoel Co. 
Drew Elec. & Mfr. Co. 
ElecLrlc SerTice SUJ>, Co. 
Ohio Braa■ Co. 

Polea. HMal Ba-eet 
Bates Expanded Steel Trnae 

Co. 
Electric Rallwa.:r EQulpmonl 

Co. 
Hubbard & Co, 

Polo M011nt101:1 
Clark-Wllliame Ena:. Co. 

Pole Belnforclnc 
Hubbard & Co. 

Pole Sleevea 
Drew Elec, & Mti:-, Co. 

Polee, nea, Poat1, PUID,r and 
Lumber 

American Creoaotlng- Co. 
Nausl• Pnlr ... TIP Co. 

l'olee & Tie• TreaW 
American Creosotlnr Co. 

Polea, Trolle)' 
Bell Lumber Co. 
Electric Sernce Sup. Co. 
NutLall Co., R. D. 

Polea, Tubnlar SIMI 
Electric Rallwa)' EQulpmool 

Co. 
Electric SorYlce Sup, Co. 

Portable Orlnd,r1 
Buda Co, 

Pothea<t. 
Okonlte Co. 
Okonlte-Callender Cable Co, 

Inc. 
Powrr Bonsee 

American Bridge Co, 
Power Saving- Device• 
National Railway Appliance 

Co. 

Pcf~~~fi".:u8s:~l~o~te,,I 

Preuure Rec11lston 
General Electric Co. 
Ohio Brase Co. 
Weatlnirhoua,e B. & M, Co. 
Westloirhouee Traction 

Bra.Ito Co. 
Pompa, Air Lift 

Sullivan Machinery Co, 

7~ft~·aJ~~~lnery Co. 
Ponehea, ncket 

International Reirlelor Co, 
Wood Co., Chai. N. 

Rall BraeM and Fut,,nina:a 
Ramapo Alax Coro. . 

Rall Orlnder1 (See OrlDd...-a) 
Rall ,lolnta 
Caruer.e Slflel Co, 
Illinois Steel Co. 

Rall ,Jolnt.-welded 
Lorain Steel Co. 
Molal le Thermll Corp. 

Ba.111, Ste,,l 
Bethlehem Sleol Co. 
Carne&1e Steel Co. 
Illloole Steel Co, 

Rall Weldin,: 
Molal & Thermil Corp, 
Railway Trackwork Co. 
Una Weldlns & Bonding Co. 

Railway Safl!t:,' Swltebea 
Coneolldated Car Beatlo,r Co. 
Wo1Un.-ho11Bo E, le M. Co, 

Rattan 
Brill Co., Tho J. G. 
CUmmlnira Car & Coach Co. 
Electrl<" Semce Sup. Co. 
Ral•-Kllhurn Cn. 
Heywood-Wakefield Co. 
St. Louis Car Co, 

Re,tlflere, lllereury Are 
Power 

American Brown-Boveri 
Elec. Corp. 

R"Clatero and Flttln.-a 
Brill Co., Tho J. G, 
Clnclnuall Car Co. 
Elrctric Service Sup. Co. 
International Reirt1ter Co. 
St. Louis Car Co, 

Relnforffmena., Oonorete 
Amrr. St~el & Wlro Co. 
Bethlehem Steel Co , 
Carnegie Steel Co, 

R~palr Shop ApollS11rt1 (~t!t' 
al•o Coll Bandlnir and 
Wlndlna: lllachlnN) 

Elec. SerYlce Snoolle1 Co. 
Reolllr Work (SN, &llO Colla) 

General Electric Co. 
W~sllnrbou•e JD. & M. Co. 

Reploeera, ea.. 
Cincinnati Car Co. 
El~rtrlc Sernce Sun. Co. 

RPRl-tant"ra 
Conaolldaled Car Beallnir Co. 

RNl.tanre, '\Vlro and Tnbe 
American Steel & Wlra Co. 
~neral Electric Co. 
Wo1tlna-houoe E. 6 M, Co. 

April 16, 1927 
&etrleven, Tr-olleJ' (SM 

Cateher1 a.n,i Be&rln­
Tr-ollo)') 

Bh-cac1 
General Electric Co. 
Mlca ln1111a&or Co. 
Weatlo,rbouae E. 6 M. Co . 

Roller Bearlop 
Hyatt Roller Bearing Co. 

Rooting, Asbeetoe (Corru• 
sated & .Flat) 

Jobne-Manvll!e Corp. 
Roodn&, Car 

Haakelile Mfl. Coro 
Roofing & Shingle Aebeslo• 
Johna-Manville Corp, 

Roof■, Cllr & B111 
Baakellt. Mfir. Coro. 

Bnbber Speclaltlea of All 
Kinde 

U. S. Rubber Co, 
8S11drra, Track 

Brill Co., The J, G. 
0. lll. Edwardo Co., Inc. 
Electric SerYlce sun. Co, 
Nlchole-Llntern Co. 
Ohio Br111 Co. 
St, Louis Car Co. 

Saeh Flnur.-., Car 
Brill Co .. The J. G. 
Cincinnati Car Co, 
SI, Louis Car Co. 

Saeh, llll'lal, Car Window 
Bale-Kilburn Co, 

Seraoen, Traek (SN, Clean­
en and Seraoer■• Tracl< > 

Serew Driven. Rullll.­
lnmlated 

Electric Semce Sup. Co. 
Seatlos Jllaterlala 

Brill Co., J G. 
FILzJohn JIit&", Co. 
Balo-Kilburn Co. 
Baekelllf' Mfr Corp. 
He:,wood-Wakefield Co. 
St, Louis Car Co, 

l!leata, Bua 
Brill Co., The J, G. 
Rale-Kllhnrn Co. 
Bey-wood-Wakefield Co. 
SI. Louis Car Co. 

SMh, Car (See alao ltalta.n ► 
Brill Co .. The J. G, 
Cincinnati Car Co, 
Hal,-Kllhurn Co 
Heywood-Wakefield Co, 
S\, Louis Car Co. 

Second Hand Equipment 
Electric Eau I pmon t Co. 
lll. K. Frank 
C. A, Henderson 
Loe Aog-elea Railway 
Van Loan Col'l)., Imnc S. 

Shad ea, \' eotlbnle 
Brill Co .. The J. G. 
Cincinnati Ca~ Co. 

Shcnel1 
Bnll Co., The J, G. 
Hubbard & Co, 

Shovela, Power 
Brill Co., The J, G. 

Sl<le llearln,:1 (See Bevins• 
Center and Ride 

l!!l,:nal1, Car Stanloa: 
Couaolldated Car Heallns Co. 
Electric Se"lce Sup, Co. 
Na\lonal PnoumaLlc Co .. 

toe. 
Signals, Indlcallnir 

Nlchols-Llntern Co. 
Shrnal 8J'ltema, Bloek 

EIPMrlc Semce SIID. Co. 
Nachod & Jl, S. Signal Co. 
Wood Co .. Cbae. N 

Shrnal 8)'1tema, Bla:hw.,­
Crooelnir 

NM'hod & U. S, Sirna! Co, 
Slg-nale, Warning-

American Slromboa Co, 
SlM'k Atllusten (8.,. Brak• 

AdJnaten) 
Sla,r 

Carnede Stoel Co. 
Sleet WhHOle and Cnlteu 
Cincinnati Car Co. 
Columbia Machine Work• & 

M, I. Co, 
Electric Railway Equipment 

Co. 
El•clrlc Berne,, Sup. Co. 
Nullall Co., R. D. 

Smnkesta,ke, Cnr 
Nkhols-Llnlern Co. 

Snow Plows 
National Railway Appli­

ance Co, 
!lonw-Plowa, Sweepen ....., 

Broom• 
Brill Cn., Thf' J G. 
Columbia Machine Worke 

& M. I. Co. 
ConBOlldated Car Fenc!er Co. 
rummine-e Car.& Coach Co. 
St. Louis Car Co. 

Snow Swrt"Dl"r, R.U&■ 
J. G. llrlll f'n. 
Heywood-Wakefield Co. 

Snld,r 
A. Gilbert & Son Brase 

Fdry. Co, 
Sold...-!n,: and Bruln,r Ap-, 

r-rala• (Flor '\l'rldlnir Pro-• and Apparalna) 
lill>M'lal Adl,NIT■ Papen 

Irvlnrlon Varnl1h 6 101. Cc. 
(Continued nn Page 70) 
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, ....... mw ... tWHHIMlflffllltlllllllllllllUlm1nltwnlUMltttHHUIMfflllllllJMIIIWttlllMIWIIIIUltllfflltttlllUUIIHllffllUMWIPI@ 

i "The Standard for Rubber Insulation" I 
i i 
i INSULATED WIRES I 
; and CABLES ~ I I 
= "Okonite,""ftlanson," and Dllndee "A" "B" Tapes "' I Send for Handbook I 
! The Okonite Company I 
[ii The Okonite-Callender Cable Company, Inc. ~ 
~ Factories, P ASSAIC, N. J. PATERSON, N. J. . ~ 
i Bal~• Otflcu: New York Chic&4ro Pill,rbu!Th St. Louie Allanta i s Blrmlnrham San Francieco Loa An,-elee SeatUe E 
i====- Petltn1ell-A.ndnw1 Co.. Boston. llH1. ==~=ii 

F. D. La,rrenco Eltctrlc Co .• Clnelno■tl, o. 
NOYelty Eloc:trlc Co., Phil ■ .• 1'1. 

= CON. Rep.: En1lneerln,i Materlall Limited. P.lontreal. ~ 
i CNbon Res,.: Victor 0. llendou Co., ll1T1n1. = 
5Hnlllllltltl11111HIIIIIIIIIIHHlllllllllllllllllllllllllllllllllllllllll11111111111111111111111(111111111111111111111r1111111111111111111111111111111111111111i= 

~•ttttlhlHHIUIIIIHllllllllllrn11111111111111111111111111n1H111111111111n111111111111111111111111111u1111u111111111111111111111111111111n1111111111111m:: 

~ SAMSON SPOT WATERPROOFED TROLLEY CORD i 
E r--P""'-:.-~-• s 
I lllil I ! Trade Mork n.1. 0. B. P■L Olr. ! 
= Jib.de ot extra qualltJ' etock AnnlJ' braided and emoothlJ' llnlehed. = 
ii CaretullJ' IDepected and roarantted free from l1aw1. = i Sample• and lnronnatioo sladlJ' eeat. f 
j SAMSON CORDAGE WORKS. BOSTON, MASS. ~ 
•~KfllfflltlltlHIUHlflllllllllllfflllllllflllllllllllllllllllllHIIHIIJHUllllnlllllllltllllllllllllllllllllllllllllllllllllllllHllllllllllflllllli: 

~NIUIIIIIIIIIIIIIIIIIIIUIUIIIIUCtllllllllllllllllllllllllUIIIIIIIIIIIIIIIUIIIUIIJIUIUIIIIIUIIIUUUIIUIIIIIJlll1UIIIIIIIIUIIIIIIIIIIIIJIIHJII~ 

! Coin Counting and Sorting Machines ~ 

I ~ .. :~.~t 5£~~ iEf ~~.:· ~•- I 
~WlfflltllmHIIIIIIIIIIIIIHlfllUIIIIIHlfl1!HlflllllttlttltlltlllllllttlllllllllllllllllllllltlltlllllllllllllllflHIIIIHIIIJlllllllnllHtfllllllllllltlla 

jNiiiciii-POLES"'~ 
!i11111111111111111111umnu11n1111111111111111111111111111111111n1111111111111111111111111111n111111111111111111m111111111111111111111111111111111111~111 i:. 

1 ...... 111 ... ,11t1,,,, ... ,,, ••• ,n,,,111,, ....................... ,c.i'.i'ii:'i:'i'Ncw·o·iiTiiul 
~ One-Piece Gear Cases ! 
§ ~111nlt,e-Rl.-ellee-Ught Weight § s Rc,et for Sen,lre - Durablllt7 and ii 
§ Economy. Write Us. j 
= 5 
~ Chillingworth Mfg. Co. ! 
~ Jersey City, N. J. i 
~ .... IIIHltUIIHIIIIIHHnm1111111n11111n1111111111111111111111111111111111111111111111mnt1111111111111111111111111111111111111111111n11111H11111111ui 

rn1111111111111111111111111111111111111111m11111111111111111111u:111111111111111111111111111111111111111nm111111111111111111111111111111111111111111111r 

i f 
= = 

i ~~ .. ~-•~~~-~~~f"I..L~l':"~\~';!-""i~·~ i 

I I I 
!IIIIIDIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllllllllllln11111n111111111111111111111111111111111111111111u111111111111111t1111111111111111111111111111..I 

en11nmu11111n11111111111n11u11111nu111111111111111111111n1111111111111111111111tn1111111111111n1111111un11111111111111111111unm11m111111n~ 

i ~11111111111111~ Car Heating and Ventilating j 
E
1
:_ ==- 1:R.,,Y,J~=- -■re no loncer operatlna problrm1. ,ve uo ahow you ~== how to take nre or both wltb one eQulpment. The Peter 

Smith Forced Ventilation Hot Air Heater will 111'1, In - = addition. 4D,;, to at,- or tho cost or 1n1 other ••r boat• = = = Inc ind >eotU1ttn1 ay,tem. Write lor det11l1. ii 

I ~ • ~ The Peter Smith Heater Company ~, 
1'/11111111111 11\' 6209 Hamilton Ave., Detroit, Mich. 

~11t11111111ttm111m11n11nmm11111u111111111111111111111111n111111u11111111111111111u111111111111111111111m111111111111111111n11111111111111111m , 

!::'tlllllllllllllUIIIIIIIHHIIIIIJNUIIPIIIWIUIIUIIFHJHNIIWIIIIIIBJIIIIIIIIUlllltlnlllltHfflllltttfflllKI ... UtntlfflllllllUIM~ 

I THE •~;:::~;,~:, . .a. ca•◄•-•,~... I 
; - _ _ :1'~1' V,....t>v ___ •Yr A E 
fwat111flint11t1111111111t1m111111n1111111mHHIIIIIIIIJltHtltHIIIIIIHHltlllllltttMllltmlnfflllltmmrtmnm1m1m1t111HffllNfttt.....-i: 

A_IIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIHlllhllllllllllHll1tlllllllltllllllfllllllllllllllllttlllltlllllltUflllllNIUlllttlllllllUHIHlllntlffllttllHllltNf ... 

j ~~Oflili:::::] Gets Every Fore ; 
~ PEREY TURNSTILES I i or P ASSIMETERS ! 
- U■e lbem la ;roar PN,pe7m•o& Arat1 an• -i Slrc,el Car■ ~ 
5 Perey Manufacturing Co., Inc.• i 
~ 101· Park A•eaue, New Tork CIIJ' ~ 
f.11m11111111m1m111111111111111111111m1111111111111111111m1m1mnm1111ttMHHIIIIHlttttllltltHIIIIIIHIIIIIIIIIHWIIIHUllllll1tlltftlUlllfflli 

~HmnHHHHHlllllllllllllllllllfltlllllllllllllllttlflHIIIIIIHIIIIIIHHIIIIIHUUlllllflllltlllllHIIHHIIIIIIHtlntlltt11f!H111111111Ulhllttmkl~ 

I A Single Segment or a Complete Commutator I 
5 is turned out with equal care In our ~hope. The orders we fill i 
~- dilfer only tu mairollude: email orders command our utmoet care 1§., 

and aklll just as do large orders. CAllERON quality appllee to 
E every coil or segment that we can make, as well 86' to every E = commutator we build. That•e why so n1a11y ele<.'lric railway men S 

lmnm,:::,~::::::,:~~~:::~:,'.i:0.:~:,:,,.~,:,::,111~=::::,:,:,,.~,:,:,:::.:::.11111111111111 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIHIIIIIIIIIIIIUIIIIIIIIIIIUllllllllllllllllllllllllllllllllHUIIIIIIIIIINtnllllllllllllllli 

; I 

I i!iiiiii I 
5111111111111111111111111111m1111111111111111111111111111mn1111111111111111111111111111111111111111111111n•1111mnmw111111tnrn11111111111111n111111F. 

g111111111111111111uu1111un1111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111u111111111111111111111":! 

E I 

i:!=_- H ~o~!~~~r~~!~R~S '~= 
_ CoNSOLIOATED CAR Fl!NDER Co~ PRO\'lllENCI!, R. I. _ 
= General Sales Airen le = 
~ \\'tl:-il)t:U. ,\· ~lurDUF}'IE CO., 110 E. 42nd SI., J\i. \', C. J 
~fflhfllllllllfllllllflllllllllllllllllllllltlfflllltlllllrtlllftllllllllttlffltlflNIIUlltlllltHn1111111m11•111111111tutntnuttllUtllllltllflllffll 
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ALPHABETICAL I NDEX T O AD V ERTISERS 
P age P88e 

A merican Brake Shoe & 
Paire 

Day & Zimmermann. lnc. . . . . . 02 
Dayloo Mechanical Tie Co., The 

Page 
Illinois Steel Co. . • . . . . • . . • • • • 47 
Internallonal Regleter Oo. • • . • • 67 
Intern a tional Steel Tie Co., 

Public Ser.·ice Engineering 
F oundry Co, ........... , ••. 46 Bureau ..•.... . .. • ••.•.. , • 63 

A m erican Brass Co., The ••••.. 69 
American Bridge Co ........... 64 
Am erican Brown Boverl Electric 

Insert 11·1 2 
De Vilbise Co., The .•.•.. ..•.. :i :i 
Dlfferenllal Steel Car Co., The. . 04 
Dossert & Co .• •.•... '. •• .••.. 58 
Drew E lectric & Mfg. C •• ..••• • 51 

Fron! Cm·er 
Irvington Varnish & In•ulator 

Railway Tra,,k-work Co. . . . . . . -i 
Railway Ulllfly Co ............ 63 

Corp ..•..... , ••...••••• , . S-9 Co .•.. .• . ... • ......••• • . . 67 Ramapo-AJax Corp ............ 6 9 
Irving Iron Works Co . . • • . . . . 57 American Car Co •••.••••• ,, •• 71 

A merican Creosoting Co •.••••• 53 
.A.Jrerlcan Eleclrical Works. • • . 65 
Am erican lnenlalfug Mach. Co •• 64 
American Spiral Spring & Mfg. 

Dl')lm & Co ., A. L ....... ..... 62 
Richey, Albert S . . . . • . . • . . • • • 62 
Roebling'a Soos Co .. John A. • • 6 3 

Earll, C. I .. .•.•....•... ..... 61 
05 
44 

J ack son. Waller . . . . . . . . • . . . . 62 
Jeaodron, W. J . . . • . . . . . . • . . . 58 S. K. F. Industries, Inc ••••.... 32 

Co ..••.•• •.• ••. • •••••••• • 00 
,Am erican Steel & Wire Co ...... 65 
Amer ican Slee! F oundries • . • • • 6 
A merican Slromboa Co., The ... 61 
Anacooda Copper Min ing Co . • • . 69 
A rchbold-Br ady Co. • . . . . . . . . . . 63 

E lectric Equipment Co .•.. .... 
E lcclric R ailway Equipment Co. 
E lectric Service Supplies Co .... 
Elliotl-Thompson EIP-clric Co .•. 
Eun>k a -Copper Products. Inc .•• 

7 
67 
59 

Kelker. DeLeuw & Co ..••••.. 62 
Kuhlman Car Co . . . . . . . . . . . . . 71 

Le Carbone Co.. .. .. .. .. .. .. . 58 
L inn & Marshall, Inc. . . . • • • • • . 62 
Lorain Slee! Co .. The. . . . • • • . . 67 
Los Angeles Railway. . • • • • • • . . 65 

SI. Louis Car Co ............. 17 
Samson Cordage Works • . • • • . . 69 
Sanderson & Porter. . • • • • . . . • . 62 
Searchlil<hl Section • • • • • • • • • • 65 
Smith Healer Co., Peler •••••• 69 
Standard Oil Co. . . . . . • • • • . . • • 42 
Standard Steel Works Co ••••.. 41 
Siar Brass Works. • • • • • . . . • • . 67 
Stevens & Wood, Inc .•..•.•... 62 
Slue kl Co., A. . • . . . • • • • • • . • . 63 
Sullivan Machlorry Co •.••.•.• 59 

FllzJohn Mfg. Co •• • •••.. .•... 

i ~~-J.~~nBto~?.8c~'. .
1
~~: ::::: 

" Fon Sale" Ade ••• • , ..... .... . 
Frank. M. K ............. .. · •• 

IS 
62 
6 0 
56 
65 

Babcock & Wilcox Co. • • • . . • . • 63 
Balea Exp. Slee! Truss Co •. •••• 63 
Beeler Or&'anizallon. The . . . • • • 62 
Bem is Car Truck Co • •• ••••• • • 69 
Bethlehem Slee! Co. ,', ••• ••••• 45 
Bridgeport Bra"8 Co •• • ; •••••• 16 
Brill Co .. The J . G. . . • • • . • • • • • 71 
Buchanan & Layng Col"l)Oralloo. 62 

General Eleclric Co ..••..••. • 10-20 
General Tire & Rubber Co .. The. 34 
Globe Ticket Co ...•.. , • • • • • . . 28 
G<>lrl Car Healing & Ltg, Co. • • . 63 
Godwin Co .. Inc .. W. S, •• • • • . . 63 
Goodyear Tire & Rubber Co .. 

1'1 cCardell Co .. J. R .•.. ..••.. 60 
McClell an & Junkersfeld . . . • . . 62 
Mela! & Thermil Corp ••. ••••• 43 
Mica Insulator Co ••...••. •... 66 
Morganlle Brush Co .. Joe •••• •• 57 

Texas Co., The. • • . • • • • • • . . • • 40 
Tool-Slee! Gear & Pinion Co. . . 50 

Nachod and Unlled Slnlee Signal 
Co., Inc ...... . ............ 61 

Una Welding & Bondinir Co .... 63 
Uolvel'llal Lubricating Co. • • . . . 67 Buda Co .. The •• •• •...••••••• 55 

Budd Wheel Co.. .. .. .. • .. .. .. 24 
Bylleaby Engineering & The • •.••••••.•••••••• •• 20-27 

Nallonal Brake Co., Inc ..••••• 21 
Nation a l Pneumallc Co •••••••• 13 
Na Ilon a! Railway Appliance Co. 64 
N au gle Pole & Tie Co .••••••• 69 
Nichole-Llntern Co.. The. . . • • . 07 
Norman-Hoffmann Bearings 

Van Loan Corp., Irving S ••••• 65 
Management Corp ••••• • •••• _62 Graham Brolhera, 

• Ioeerl 35-36-37-3S "Wan!" Ade • . • • • . . . . • • • . . • • 65 
Wason Mfg-, Co. • . . • • • • . . • • . • 71 
Weelloghouee Electric & Mfg. 

Cnmeron Electric Mfg, Co .••.• 69 
-Carnegie Slee! Co. • . • . • • • • • • • 5!! 
aillllngworlh Mfg. Co ...•.••. 69 
CiocinnaU Car & Coach Co •.• 14-15 
Clark-Williama Engineering Co •• 58 
-c:Jevelaod Fare Box Co., The. 69 
Cleveland Tanning Co ..••• , • • • 29 
Colller. Inc .. Barron O. . . . • • • . 52 
-Columbia Machine Worke 

Rale-Kllbnrn Co. . . . . • . . . . . . • • 30 
Haekelile Mlg. Corp •.•• Back Cover 
" Help Wanted" Ads .••••.• • , • . 65 
Hemlngray Glass Co •.••.• • •.• 01 
Hemphill & Welle . . . • . . . . • . . • 62 

Corp, • •• •.•.•••••••.• • ••• 56 Co. • • • • . • . • • • . . • . • • . • • . . • 2 
Westinghouse Traction Brake Co. IO 
Wbarlon, Jr. & Co .. Wm .....• 64 
"Whal and Wbero lo Buy" 

Nuttall Co., R. D •...••.....•• 56 

Oakite Products, Joe. . . . . • . . . • 64 
Ohio Br nse Co. . • • . . • • • • • • • • • 5 
Okonlle-Callender Cable Co .. Joe .. 

The •••• . .... .• •....••••• 69 
& M. I. Co., The •••...•••• 55 

Oonsolldaled Car Fender Co .. The. 69 
Conaolidaled Car Healing Co ••• 69 
Cummings Car & Coach Co .• .• 31 

Hendereon, C. A. • . . • • • • • • .. • • 65 
Heywood-Wakefield Co ..••••.. 25 
Hoisl . Enl','lehardt W. • . • • • • • • . 62 
Hubbard & Co ..••.••.••• , . • . 69 
Hyall Roller Bearing Co. . . • • • 30 

Illinoie Motive Equipment Co •• 03 

Okonlle Co., The •• • •• .'. . • • • • . 69 

Perey Mfg. Co., Inc. • . . . • . . • . 60 
P osillons Wan l ed and Vacant. • 65 

66-68-70 
While Engineering Corp .. J. O .. 62 
w ;sh Servire . The P. Edw ..••• 63 
Wood Co .. Chae. N. . • . • • . . . . . . 63 

Yellow Truck & Coach Mfg. Co .. 
22-23 

8
~~J~r.:,•ks':!f Co. 
Lorain Slee! Co. 
Wm. Wharton. Jr. & Co . 
Inc. 

Splk<,e 
Amer. Slee! & Wire Co. 
Illinois Slee! Co. 

Splltlnir Compounde 
U. 8. Rubber Co. 
Westinghouse E . & M. Co. 

Spllcln,r SI,..ve• (See Clamp• 
and <'-0nnrrlor■) 

Spray N ozzlea 
Drew Elec. & Mfg, Co. 

Springs 
National R aflway Appl!• 

ance Co. 
l'!prlnr•. Car and Trn,k 

American Spiral Spring Co. 
American S ieel Foundrlea 
Amer. Slee! & Wire Co. 
Bemis Car Truck Co. 
Brill Co .. The J. 0. 
Cincinna ti Car Co. 
SI. Lou ie Car Co. 
Standard Slee! Works Co. 

l'!prlnklf'l'o, Tl-aek aod Road 
Brill Co .. The J. G. 
Cumminn Car & Coach Co 
SI .. Louie Car Co. 

Stair 8trps, Ssfet:r 
Irving Iron Worke Co. 

Steel and Sipe] Prodnd• 
American Steel & Wire Co. 
Carnea'ie Slee! Co. 
Illinois Steel Co 

Sl•P• 
Irving Iron Works Co. 

Step•. Car 

Jl~~n~~ii 'P.:: do. O. 
Stoker■, Mrehanlul 

Babcock & WIicox Co. 
We1llnrhm1ee E & M Co 

Stop Sirna!• · · • 
Nlchola-Llnlern Co. 

Shlrare ltell,rl,. (l!lee Bat, 
t•rie•, Storap) 

Strain, In■nlatou 
EIN!trlc Service Suppllea Co. 
Ohio Brass Co. 

s::~n&'house E. & M. Co. 

American Slee! & Wire Co 
Roeblin&"'o Sooo Co .. J. A. 

Strttt Car■ (S,e Can, P .. 
1,ni:er, FTelEht, Expre11, 
etc.I 

Struetnral Sitt! 
American Brown-Boverl 

Elec. Corp. 
Sn~rh,ater■ 

Babcock & Wllco:t Co. 
8WN'Pl'1'1, Snow (S,e Snow 

Plow■, Sw,e~r■ and 
Broom•) 

Swltrh Stand• and Fixture■ 
Ramano Afax Coro . 
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Swltehboarde, Asbestos 
Johns-Manville Corp. 

Swltehes 
American Brown-Boverl 

Elec. Corp. 
Switch••• Selector 

Nichole-Lintero Co. 
Swllches and Switchboard■ 

Consolidaled Car Heating 
Co. 

Electric Service Sup. Co. 
Oeneral Eleclrlc Co. 
Westinghouse E. & M. Co. 

Swltehet1, TN! Rall 
RsmaJ>o AJax Corp. 

Swft.-hes, Traek (See Traek 
Spttlal Work) 

Tampeu, Tie 
Railway Trackwork Co. 

Ta!>ff and Clothe (See Joao­
lntlnr; Cloth, Paper and 
Tape) 

TN Rall l'!l)t'('lal Tl-ack 'Work 
Bethlehem Steel Co. 
Ramapo Alax Corp, 
Wm. Wharton. Jr. & <',0. 

Inc. 
Tel,phones and Parta 

Electric Service SuJ>. Co. 
T•lephone & Tclrrra,,h Wirt 

Amerlran Steel & V'.'1re c, 
T,.tlnr; lnotmm,nt■ (Stt I n­

■trnment ■• Elretrlt'al Mea•• 
orlnr;, Testlna:, ete.) 

Thl'l'm111teb 
Con•oltda!Pd Car Heallr,g Co. 
01~1: {o"": Healinll' & LIJht• 

Rallwa:v Ullllly Co. 
!'lmllh Hel\ter Co .. Peter 

Tl,ket Chnr,prr• & Dutroye ro 
1':J,.C'lrlr !'IPrvf,.,. Sup. Co. 

Tl•kets & Trand,n 
Globe Ticket Co. 

Tl,., MrrhRnl,al 
navtnn Mechanical Tie Co. 

Tl• Plate• I Illinois Slee! Co. 
Tlr• and Tl" Rnd1. Ateel 

American Bridge Co. 
CunPirle !l!eel Co. 
Oodwln -Co., Inc., W. S. 
lnlemR!lonal 3teel Tie Co. 

Tin, Wood Cro•• (See Pnln. 
Tl-■, Po■b, etc.) j 

Tlr-■ 
Gi>nPral Tire & Rnh'her Co. 
Goodyear Tire & Rubber Co. 

Tonn• !'wltrhee f 
Wm. Wharton. Jr. & 

Inc. 
Tool Strei 

Rethlehem Slee! Co. 
Carnel'ie Steel Co. 

Tool•, Trn,k & Ml•N'llan, • 
Am,r. S!erl & WlrP Co 
Columbia Machine Work & 

M. I. Co. 
EIP<'trlc Service Sup. Co 
Hnhhard & Co. 
Rallway Trackwork Co. 

I, 

Torrh-■, AHl:rl•ne (5ee Cot• 
tin,: Appnratns) 

Tower■ and Tran&mhsloa 
Strurturea 

Arrhbolrl-Brady Co. 
Bales Expanded Slee! Truss 

Co . 
Weslln!!'honse E. & M. Co. 

Tmver Wngon• and Anlo 
Trneke 

MacCardell & Co .. J. R. 
Trnrk Expansion ~lots 

Wm. Wharton, Jr. & Co .. 
Inc. 

Trark Grlodera 
Metal & Thermit Corn. 
Railway Trackwork Co. 
Ramapo AJax Corp. 
Una WeldlnR' & Bondin&' Co. 

Track, Sr,,clal Work 
Bethlehem Steel Co 
Columbia Machine Worka & 

M. I. Co. 
Ramapo Alax Corp. 
Wm. Wharton, Jr. & Co .. 

Inc. 
Trarklue Trolle:r Cara 

Brill Co .. Tha J. 0, 
St. Louis Car Co. 

Trandera (Sre Ticket■ ) 
T ransfer Tables 

American Bridge Co. 
Tramdnrmers 

American Brown-Boverl 
Elec. Corp. 

General Electric Co. 
Westfnirhouee E. & M. Co. 

T ransmloelon Towers & 
Strocture 

American Bridge Co 
Traps, Steam & Radiator 

Control \'alv,e & Radia­
tors 

Johns-Manville Corp. 
Tread• Sntety Stair Car Step 

Cincinnati Car Co. 
Irving Iron Worka Co. 

Trre. \\'Ire 
Okonile Co. 
Okonlle-Callendef Cable Co. 

Troll•Y Ra• .. 
General Electric Co. 
Nullall Co., R. D. 
Ohio Brass Co. 

Troll•:r On•••• Retrlevloir 
General Eleclrlc Co. 
Nullnll Co., R. D. 
Ohio Brais Co. 

Troll,y Du•'" 
Brill Co .. The J. 0. 
General Electric Co. 
We•tlnirhouse E. & M. Co. 

Trolley Mal,rlals 
Drew Elec. & Mfg, Co. 

T~~~~iri~lst::!f ~ < i;i~hC
8
o~) 

Ohio Brais Co. 
WeotlnirhOUPe E. "' .M'. Co. 

Troll•:r Sho• 
lt:lller Trolley Shoe Co. 

Troll•:r Wh,el Duehln p 
Star Brnse Work• 

Troll,:,• Wheela (!ee Wheels, 
Trolley) 

Troll•Y \\'Ir, 
American Brass Co. 
Amer. Electrical Worke 
American Steel Foundries 
Amer. Slee! & Wire Co. 
Anaconda Copper Mio. Co. 
BrldR"eport Brass Co. 
Roeblin,:'s Soos Co .. J. A. 

Trolleys nnd Trolley Systems 
Ford Chain Block & M. Co. 

Tru•ks, Car 
Bemis Car Truck Co. 
Brill Co .. The J. 0. 
Cioclnnalf Car Co. 
Cummtn,:e Car & Coach Co. 
SI. Lout• Car Co. 

Truss Plank• 
Haskelile MfR". Coro. 

Tnhfni:, Yellow aod Black, 
Fl,xlble Yarnleh 

Jrvin,:ton Varnish & Ins. Co. 
Turbines. Stram 

American Browo-Boverl 
Elec. Corp. 

General Electric Co. 
Westinghouse E. & M. Co. 

Turnstllea 

Weldlni: Proeeeoe■ aod 
Apparatus 

General Electric Co. 
Metal & Thermil Corp, 
Ohio Brass Co. 
Railway Trackwork -Jo. 
Una Weldin1< & Bondin&' Co 
Wesllnghouse E. & M. Co. 

W,.ldfn,: Steel 
Railway Trackwork Co. 
Una Weldin,: & Bondin&' Co. 

Weldin,: Wire 
American Steel & Wire Co. 
GPnPral EIPrtrtc Co. 
Railway Trackwork Co. 
Roeblin,:'a Soos Co .. J. A . 

Weldin,: Wire nml ltodA 
Railway Trackwork Co. 

Wheel Gunrde (Sre Fender• 
and Wheel Gnards) 

Wh,el Presses (See Moehlno 
Tools) 

U11N'le. Car St..-1 & Rterl Tira 
American Steel Foundrlea 
Bernie Car Truck Co. 
Carne..-ie S!Pel Co. 
Illinois Steel Co. 
Standard Slee! Worka Co. 

\\b,ele, i-1 .. 1 Dlse 
Budd Wheel Co. 

Electric Service Sup. Co. 
P erey Mfr. Co .. Inc. , ll1trr]R, Tro1t,:v 

Columbia Machine Worka & 
M. I. Co. Turntahlra 

American Bridge Co. 
Electric Service Supplies Co 

\"alv,1 
Ohio Brae■ Co. 
We•llnR"houae Tr. Br. Co. 

Varnished Papr u and S ilk• 
Irvln.-ton Varnish & Ina. Co. 

Ven lllators 
Nallonal R:v. Appliance Co. 

\"rntilntore, Car 
Brlll Co" The J. G. 
'Cloclnnatl Car Co. 
Con•olldRtPd Car Healina: Co 
Nlchols-Llnlern Co. 
Railway Ulllil:v Co. 
St. Lonie Car Co. 

v .. tlbole Lln ln ir■ 
Haskel!le Mf,r Corp. 

W11terproofl nr 
Johns Manville Corn. 

\\'PldNI Ra II .kllnt• 
Electric Raflway Improve-
ment Co. 

Lorain Slee! Co.. The 
Mela! & Thermll Corp. 
Ohio Bra•• Co. 
Raflwa:v Trackwork Co. 
Una Weldlnir & BondinR" Co. 

\\'rid"'"• P nrtabl• El•etrle 
Metal & Thermlt Corp. 
Ohio Brase Co. 
Ratlwa:v Trackwork Co. 
Una WrldinR" & Bondin&' Co. 
Westln1<house E. & M. Co. 

Wrld,n. Rnll ,lolnt 
Ohio Bra•• Co. 
Railway Trackwork Co. 

Electric Railway Equipment 
Co. 

Eleelric Service Sur,r,llee Co. 
Eureka Copper Prod. Co. 
General Eleetrlr Co. 
Nuttall Co .. R. D. 
Siar Braes Worka 

\\b , el• , \\'ron rht Steel 
Carnelrl• Slee! Co. 
Illinois Steel Co. 

Wh letlr•. Afr 
Gener al Electric Co. 

i~~~i:i~~~a~0
'E. & M. Co. 

We•llnR"house Tracllon 
Brake Co. 

Window Guards & Fl ttlnp 
Cincinnati Car Co. 

Wire Rope 
Amer. Slee! & Wire Co. 
Roehllng'o Sone Co .. J. A. 

\\'lr,o a nd Cabl,. 
American Braos Co. 
Amer. Electrical Work■ 
AQter. Steel & Wire Co. 
Anaconda Cooper Min. Co. 
Brld&'eport Braea Co. 
General Electric Co, 
Okooile Co. 

Inc. 
Okonite-Cailender Cable Co .. 
Roeblinir'a Son• Oo .. J. A, 
WeJtin&"house E. & .M'. Co. 

" 'oml l'rrs,pr,·ntlv ,11 
American Creo•otlng Co. 
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Roanoke's ne'I.~ cars /Jaq•e platform automatic treadles )erating rear exit doors 
in one-man operation. 

Save and Eat 
,vith 

Brill Modert Cars 
The possibi lities offered by 
a type of car fo r both saving 
and e a r n i n g determines 
whether or not it may be 
classed as a truly modern car. 
It must have a two-fold 
purpose. To win increased 
patronage, attractive appear­
ance, riding comfort, conve­
nience and efficiency and 
safety in operation must be 
taken into consideration. 
Durability in service, with 

low mtenance expense, 
must => be considered, 
along h low power cost 
resultifrom light weight. 

Brill Hern Cars are de­
signedly after a careful 
analysif service require­
ments I are equipped in 
a cc o an c e therewith. 
That's., railways operat­
ing theoth save and earn 
at the s, time. 

ffl THE J. G. BRILL C□lANY lipl_ .. 
ffl PHI L AOE:.LPt-t l A . P. [El _ 
AMERICAN CAR Co - G.C. KUHi.MAN CAR Co -..soN MAN.-·c Co. 

ST L.OUI■ MO. CL.CVCL.ANO,o ... ,o. DQINClll"ICL.0,M.ASS. 



On the 
Grand Rapids Railway Co. 

Grand Rapids, Michigan 

27 cars built by St. Louis Car Com­
pany. PL YMETL side panels. 
HASKELITE roofs, headlinings 
and interior finish. This company 
now rebuilding ten cars using 
HASKELITE products. Note the 
letter from Mr. L. J. De Lamarter, 
Vice-President and General Man­
ager. 

Ask for detailed blue print bookie 
HASKELITE MANUFACTURING 

CORPORATION 

133 West Washington Street, 

Chicago 

Ra;lway RepreaentatitJe6: 

Economy Electric Devices Co .. 
37 W. Van Buren St., Chicago 

Gray ■on Bros .• 
600 LaSalle Bldg., St, Loula, Mo. 

Georre E. Watta, 
1523 Candler Bldg., Atlanta, Ga. 

Railway & Power Enrineerlng Corp., 
Toronto, Ont., Canada. 




