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Perfecting the Service 
Attendance for even a half hour at the meetings of the 

new Transport ation & Traffic Association will show that the 
work of this organization has been carried out with system 
and effectiveness during the period of less than eight 
months' since the organization meeting took place in New 
York City. The time for organizing the association was 
well chosen. The election of Mr. Allen as president and of 
other live men for the other offices and memberships on the 
executive committee seemed to promise that valuable work 
would be done. That the program has been arranged so 
satisfactorily and the discussions planned so as to bring 
out vital suggestions might, perhaps, have been antici
pated, but could not be fully appreciated until the actual 
meetings took place. Mr. Allen pointed out in his address 
as president on Monday that the committees which have 
been formed will have work before them that will "perfect 
the street railway service for its patrons.'' This is an 
auspicious t ime for the enunciation anew of such a doctrine, 
and the Transportation & Traffic Association can do no 
better than to endeavor through its committees to carry 
out the idea on this subject happily expressed by Mr. Allen. 

The Question of Increased Fares 
It is not only significant of appreciation of the situation, 

but ·it is extremely fqrtunate for the street railway indu;try 
that the question of fares was brought forward with such 
prominent emphasis during the first day of the proceedings. 
It may be said that this problem is one for action by the 
American association because it is a topic of executive policy. 

• \Vhilc such a clnirn, if made, would be perfectly just, it is 
nevertheless true that the topic 'ts one which is increasing 
so much in importance that the facts respecting it should 
be placed before every affiliated and allied association. 
This subject concerns every delegate of each company rep
resented at the,;c meetings. ·while it is not a topic regard
ing which all would be expected to t_akc some action, it is 
nevertheless one which affects all. Fares in general are 
not now adequate to meet all the expe nses of operation, 
including perfect ma intenance, and a satisfactory return 
on the capital i1wested. Fares on many roads should be 
raised. While advances have been possible in certnin local
ities they are just as necessary in other districts where 
commissions and the pnblic have not yet learned to respect 
thoroughly the rights of property. It is advisable that there 
should be full d iscnssion on this topic at the meetings this 
week. 

Training Transportation Employees 
It is a happy coincidence that the topics considered in 

the report of the Committee on Training of Transportation 
Employees of the Transportation & Traffic Association and 
those taken up in Chapter I of this year's Convention 
Souvenir Issue of the ELECTRIC RAILWAY JOURNAL should be 
almost identical in scope, although differing somewhat in 
treatment. The committee classifies and tabulates the 
replies receiYed from 187 roads to the 31 questions eon
tained in its circular of inquiry and presents for the con
sideration of the association its conclusions as to best prac
tice. In some cases the committee differs from the con
sensus of opinion of the roads replying, but without going 
into any extended discussion of the topic. Its conclusions, 
in the main, will appeal to operating officers as sound, al
though it may be difficult to convince some dissenters that 
the recommended practice is better than their own. 

In the matter of adherence to the standard code of rules 
of the American Street & Interurban Railway Association, 
the replies indicate that these rules do not as a whole ap
peal to most roads, as less than 25 per cent of the com
panies replying state that they use this code. Pos:c;ibly the 
revised code of rules to be presented at Wednesday's session 
may be more satisfactory, but it is doubtful whether any so
called standard code will ever meet with the unequiYocal ap
proval of enough roads to accomplish the desired end. 
In one of the conclusions of the Committee on Training of 
Transportation Employees relating to preference for ex
perienced or inexperienced trainmen occurs a reference to 
this desideratum. The committee recommends that men 
with previous experience be employed, provided that such 
experience was in the same class of service as thnt applied 
for and that the previous record is entirely satisfactory, 
especially after a uniform set of rules has been acloptcd. 

The replies to the question ''What form of discipli.ne do 
you recommend f'' do not indicate that cumulative efficiency 
and deficiency systems of disci.pline have yet beeu put into 
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extended use. Only 26 companies of 141 replying, favor 
any modification of the so-called Brown system, which 
was the predecessor of all others similar to it. In spite of 
this preponderance of opinion favoring the old method of 
discipline by reprimand, suspension and discharge, the com
mittee in strong terms recommends the merit and demerit 
system as being the best form of administering discipline. 
Such a recommendation carries especial weight in view of 
the fact that at least two members of the committee have 
had practical experience with the system. 

An Accountantst Exhibit 
Besides the display on the pier in which the members of. 

the Accountants' Association will be interested, that organi
zation bas an exhibit of its own in the headquarters at the 
Hotel Chalfonte which will prove to be of great interest. 
For the collection of blanks and forms prepared for this 
Association in 1904, which has attracted much attention at 
the meetings, an entirely new collection has been substituted 
and will be found to be a great improvement over the assort
ment presented in other years. New developments in the 
railways and additional accounting requirements compel re
vision and improvement of existing forms; and in pro
gressive companies new ideas which will facilitate the work 
of the accounting department, or increase its efficiency, are 
sought constantly. The collection which is offered for in
spection this year was contributed by about 20 per cent 
more companies than were represented in the 1904 exhibit, 
and the number of forms is approximately that percentage 
greater. In the effort to make the collection as valuable as 
possible, duplications were eliminated. The collection in
cludes many features which concern the transportation and 
traffic departments and . members of the Association which 
has been formed especially for those connected with these 
<livisions of railway work will find enough of value in the 
Accountants' collection to make a visit well worth while. 
If the Accountants' Association can· make provision for the 
time, expense and labor involved, it would be an excellent 
idea to arrange for more frequent revision of the forms 
than has been possible heretofore in order that improve
men ts made by the various companies may be presented for 
inspection within a reasonable period after adoption. 

Remuneration for Carrying Mail 
The paper by C. H. Hile on carrying mail by street rail

way companies, which is printed in another column, presents 
-some strong arguments for increasing the present rates of 
-compensation allowed by the Government for this service. 
The Boston Elevated Railway Company operates 12 postal 
cars on its system for which it receives 15.9 cents per car 
mile. Its average operating expenses for cars in all classes 
of service are 18.6 cents and in addition its other charges 
against income are 6.8 cents per car mile. While it may 
be true that the expense of operating a light 16-ft. mail 
car is less than the average expense for all cars, it is 
obvious that a remuneration of less than 16 cents leaves no 
margin of profit. A company which carries mail is afforded 
some degree of prctection a_.gainst interruption of service 
during strikes or riots by reason of the Government's stern 
repressive measures when interference with the carrying of 
mail is threatened, but the remote value of this protection 
is not sufficient to justify any company in conducting the 
service at an actual loss. It is within the rights of a 
street railway company to refuse to inaugurate mail car 
service, or to extend such service if already in effect, if the 

rate of pay fixed by the Government is unsatisfactory. The 
fixing of fair compensation, however, based on the actual 
cost of the service if not on the value of it to the Govern
ment, ought to be the aim of concerted action on the part 
of all companies now operating or contemplating such service, 
since individual negotiations for higher rates or ultimatuID.tl 
of discontinuance of service have little effect on the Govern
ment in matters of this kind. Convincing the Post Office 
Department of the unfairness of the present rates of com
pensation for carrying mail on street cars can only be 
accomplished with persistent argument on the lines of Mr. 
Hile's paper. 

First Meeting of the Engineering Association 
Contrary to custom, the Engineering Association did not 

hold the first meeting of the convention this year. To make 
up for this its session on Friday afternoon will be the last 
of any of the associations and will close the 1908 conven
tion. Delegates to the Engineering Association have been 
arriving at Atlantic City in increasing numbers and yester
day afternoon the meetings began with a large attendance 
from member companies. President Simmons, in his annual 
address, referred at length to the work of the committees 
and touched briefly upon the proposed change; in the con
stitution which had been proposed in a circular letter sent 
to all company members of the association. He also 
called attention to the fact that the greater part of the 
topics to be considered at the present meeting represented 
the work of committees. 

Executive Committee Report of Engineering Association 
The report of the Executive Committee of the Engineering 

Association outlines an important change in regard to the 
method of appointing standing committees. In all com
mittee work there is a recognized value which comes from 
familiarity with the work of a previous committee on the 
same subject; hence the plan to appoint members for three 
years in most of the committees with terms so arranged that 
the terms of only one-third of the members of each commit
tee will expire each year. The scheme comprises in all five 
eommittees which will take up standards, way, equipment, 
power generation and power distribution. Of these the 
Committee on Standards will be the largest and will consist 
of nine members, of which four will be the chairmen of the 
other committees. Such a plan should add very much 
to the efficiency of the committees. 

Report of Maintenance and Inspection 
The report of the committee on maintenance and inspec

tion of electrical equipment, which was presented at the 
meeting of the Engineering Association yesterday, is the 
most voluminous of any of the papers or reports this year, 
but at the same time is most valuable for the information 
which it contains. The report, in fact, has such a wealth of 
statistics and other facts as to make it, in the matters 
upon which it treats, a compendium of electric railway 
present practice. The subjects to which the committee gives 
most of its attention are those connected with the motor, but 
other parts of the car equipment are not neglected, and the 
specifications contained in the report and the figures of the 
percentages of roads following different lines of practice are 
very instructive. The report concludes with practical rules 
for the inspection of electrical equipment and descriptions 
of various devices which have proven useful in maintaining 
equipment. 
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Conventionalities 
Paul Winsor, chief engineer of motive power and rolling 

stock of the Boston Elevated Railway Company, was one 
of the early arrivals. 

Dearborn Park is likely to become the favorite lounging 
spot of the young folks . Its green lawns, flower beds and 
romantic setting throw an air of charm over the whole 
utilitarian environment. 

Have you seen Elmer P. Morris's happy family, fresh 
from social triumphs at Schenectady1 Let that other 
Morris of vaudeville fame look to his laurels I There is a 
wild rumor afloat that Elmer is about to organize Eden 
Musee wax works for trolley parks. 

A novel variation to the souvenir idea has been given by 
the National Vacuum and Cleaner Company, of Dayton, 
Ohio, which permits every caller at its booth, No. 878, to 
take a chance on a very handsome pearl and diamond stick 
pin. The registration can be effec ted at the booth through 
Mr. Green. 

'' The bar and its moaning,'' referred to by a famous 
poet, has recently been identified as descriptive of more 
than one locality in Atlantic City. According to the local 
reformers, there was only one bar wide open on Sunday
that at the Inlet. But appearances are sometimes de
ceptive. 

Albany and environs are properly advertised by Edgar 
S. Fassett, general manager, and H. A. Benedict, electrical 
engineer of the United Traction Company, together with 
John G. Phillips, assistant general manager of the Hudson 
Valley Railway. Mrs. Fassett is a member of the Fort. 
Orange party. 

The first ex-president of the American Street & Inter
urban Railway Association to arrive was J ohn I. Beggsr 
president of the Milwaukee Electric Railway & Light Com
pany, who reached Atlantic City Sunday evening. Mr .. 
Beggs was accompanied by Charles F. P fis ter, of Mil
waukee, one of the directors of the Milwaukee Electric, 
Railway & Light Company, and by Gener al Otto H. F alk. 

The youngest street railway association in the countryr 
that of Arkansas, is represented at the convention by its. 
president, D. A. Hegarty, general manager of the Little 
Rock Railway & Electric Company. The Street Railway 
Association of the State of New York, one of the oldest 
street railway associations in the country, has also a represen
tative present at Atlantic City in the person of its president, 
Edgar S. Fassett, general manager of the United Traction 
Company, Albany, N. Y. Both Mr. H egarty and Mr. Fas
sett are accompanied by their wives. 

An afternoon has been arranged for the ladies by the 
Entertainment Committee at the Country Club of Atlantic 
City, for Wednesday. Sight-seeing automobiles have been 
provided, leaving the Marlborough-Blenheim at 2 o'clock, 
calling en route at the Chalfonte. If necessary special trolley 
cars in addition will leave from the boardwalk and Virginia 
avenue at 2.30. The official badge secures recognition and 
entree to this pretty club and grounds, which are well worth 
the visit, and show · the rural side of this neck of sand. The 
entertainment includes a ladies' clock golf contest, with 
prizes, tennis, afternoon tea, and Neapolitan musicians, one 
of whom is said to be a tenor of Caruso-quality. In addition, 
if any should wish to play regular golf some clubs can be 
had from the steward, and the course awaits, over 6,000 
yards long, with few hills, but plenty of bunkers and 

hazards. Sh<mld there be rain, which seems unlikely, the 
musical recital by Miss Amy Grant, planned for Thursday 
afternoon, will be substituted, and the visit to the club will 
take place on Thursday instead. Everything bids fair for a 
charming autumnal afternoon on the links. 

Secretary Swenson has a fastidious taste in printing 
and inks, and has thus been the cause of a little harmless 
perplexity on the part of serious-minded delegates seek
ing the official program. Some of the copies of the pro
gram have the A. S. I. R. A. badge on the cover in full 
blue and gold. These were not quite satisfactory to the 
professor, so he had the others done with the badge skeleton
ized in blue ink. Both styles are quite effective, and the 
delegate is contented with one until he se~s the other
and then he investigates, going through page after page to 
discover different matter. One result is that the program 
has been as closely studied as though it were the medium 
for a missing word contest with prizes. 

W. E. Harrington, formerly president of the Pottsville 
Union Traction Company, and previously general manager 
of the Camden Suburban Railway Company, is attending this 
convention in the interests of the Schuylkill & Dauphin Trac
tion Company, of Pottsville, of which he is general manager. 
Since securing control of this property, which he has done 
during the last year, Mr. Harrington has greatly improved 
the service and is planning some very important extensions. 
During his work in securing right of way and in convincing 
the residents of the towns on the route that the construction 
of a trolley system would add to their welfare, Mr. H ar
rington has had to address var ious meetings in Pennsylvania 
Dutch. Two of the directors of the company, Charles G. 
Shade! and Preston J. Artz, arrived in Atlantic City 
yesterday. 

With the smooth seas that are likely to continue during
the week yachting will be an added pleasure for leisure 
moments. The Ohio Brass Company has provided this 
typical diversion of the Jersey coast for visiting delegates. 
It has chartered the two largest and fastest yachts of this 
vicinity, and will have "personally conducted" sailing 
parties on Tuesday, Wednesday, Thursday and Friday. The· 
yachts are '' well found'' in every respect, and ideal as to· 
comfort and safety. They will be sailed by their experienced 
captains and owners. The parties will leave the Inlet Pier 
at 2.30 p. m. each day. The pier can be reached by taking 
any car on Atlantic avenue-two squares west of the 
boardwalk-ears being marked "Inlet" and stopping at the 
pier. Any Ohio Brass representative will be glad to give 
further particulars. 

A delegation of generous numbers has descended upon 
the scene from the fastnesses of the Mohawk Valley, in 
charge of C. Loomis Allen. Most of them are so capable 
that they fill several jobs at once, as will be seen from the 
following list. F or the Utica & Mohawk Valley, Oneida 
Railway & Syracuse Rapid Transit Company; C. l,oomis 
Allen, vice-president and general manager; R. B. Hamilton, 
secretary to Mr. Allen; W. J. Harvie, chief engineer; Albert 
Eastman, general passenger and express agent ; B. A. 
Frankel, chief of treasury department. For the Utic:'l ,t 
Mohawk and Oneida Railways: R. E. l\fcDougall, claim 
agent; H . S. Williams, electrical engineer; l\f. J. French, 
engineer maintenance of way. For the Utica & Mohawk 
Valley: J. M. Joel, auditor, and F. J. Gerdon, superin
tendent of transportation. For the Oneida Railway: E. J. 
Wright, superintendent. For the Syracuse Rapid 'l'ransit 
Company: J. E. Du.ffy, superintendent; P. J. Honald, 
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purclrn:-ing agent; Dr. 1''. J. Ryan, claim agent; F. 1\I. 
DuBois, master mechanic, and E. P. Roundey, engineer 
maintenance of way. Messrs. Allen, 1\IcDougall, Ronald, 
Duffy, Ryan, DuBois, Joel and Harvie are accompanied by 
their wiws. The entire party is stopping at the Traymore. 

The first list of names of those in attendance issued Tues
day morning included no fewer than 400 ladies, whose 
graceful presence and active participation in many of the 
social eYents is keenly appreciated by the entire convention. 
What wonld the day be without its sunshine, 

The Roller Chair Sub-Committee of the 1\Ianufacturers' 
Entertainment Committee has been renamed the "Trans
portation and Traffic Committee." Its duties are certainly 
onerous enough to bring it within the scope of a Public 
Service Commission, for it has from 75 to 100 cars in con
tinuous npe:.ation all the time. 

Several representatives of the manufacturers who came 
to Atlantic City last week to get their exhibits in shape say 
that they went in bathing on Sunday and that the water was 
delightful. To those who have been at Atlantic City dur
ing the present cool weather only ocean bathing has hardly 
seemed enticing, but it should be remembered that Atlantic 
City was very ''dry'' on Sunday. 

No self-respecting entertainment to-day is complete with
out a Salome Dance. Popular conversation since t he sum
mer has been 50 per cent Salome, and 50 per cent something 
else. At enormous expense the entertainment committee has 
staged a ma1 velously beautiful Salome Dance for the ama
teur vaudeville on Wednesday night. Don't fail to see it! 
You owe it to your own sense of the resthetic. 

The wenther holds fine with a crisp autumn tang in the 
air that l1elps greatly in promoting the general cheerfulness 
and good nature. The atmosphere of the Billion Dollar 
Pier in the early and late hours of the day is a bit chilly, 
but the hopes of the trolley supply men who proposed to 
show their sleet cutters in actual operation have all been 
disappointed. Nor are the snow sweepers called for, ex
cept to remove traces of the confetti used so freely in the 
Monday Carnival. 

The study of modern financial problems is attended with 
the incessant use of such phrases as '' the circulating 
medium," the "endless chain," etc. It is difficult to form 
a physica"i conception of the processes indicated until you 
watch 1\Iessrs. Birdsall and Butler turning over their money 
faster than any other two men in all Atlantic City-hotel 
proprietors not excepted. Since Sunday they are said to 
have handled enough money to pay for the Billion Dollar 
Pier several times over-and there is the ta lly to show for it. 

A thrill of pleasurnble excitement went through the 
whole big gathering along the shore when the news was 
noted in the papers that E. H. Harriman had pledged $14,-
000,000 for the suburban electrification of the Erie, from 
the Hudson to Suffern. As one of the exhibitors with Eng
lish antecedents remarked, "That is just what we 're 
suffer 'n for; a few orders that size will help business con
siderably." Electrification is about the last thing that 
could happen to the Erie-and therefore it may be ex
pected. · 

A well-known Southern railway man celebrated his 
birthday on Monday, and received from home a beautiful 
gold-mounted meerschaum pipe. The incident is unique, 
souvenirs always being sent away· from Atlantic City
never to it. The Boardwalk storekeepers have, however, 

kindly consented to overlook this incident on the promise 
that it shall not occur again. The delegate has used the 
pipe as means for an amusing hoax, showing it to several 
intimate friends as the special souvenir from a leading ex
hibitor, and suggesting a very early application. To this 
exhibitor '' very early application'' has been made, and he 
is still puzzling over the origin of the '' pipe dream'' nar
rated to him. 

It is a rather curious and interesting fact that the only 
cast iron wheel exhibit is from the South, and from works 
the third largest of the kind in the world. These wheels, 
produced in normal good times at the rate of 1,300 ,daily, 
have gone all over the world. Yet how few of us, even in 
the street railway industry, realize the extent of these vast 
Southern resources and potentialities! Sterling G. Turner, 
manager of the Atlanta Car Wheel & Manufacturing Com
pany, was at one time in the banking business, and now is 
an enthusiastic authority oli Southern iron and metal making. 
Capital is still needed by the progressive South, but Mr. 
Turner states that all the investment in the Atlanta car en
terprise is local. 

Being believers in thorough publicity, the officials and 
members of the executive committee of the Transportation 
&; Traffic Association have made special efforts to impress 
all the delegates to that association with the importance of 
attending the meetings. A timetable was arranged on Mon
day allotting to A. W. Warnock, H. C. Page, George L. 
Radcliffe and N. W. Bolen certain hours in which to sit in 
the office of Secretary Swenson and call the attention of 

· delegates as they registered to the opening meeting in the 
afternoon of that day. In order to make this plan of cam
paign effective, the four exponents of transportation and 
traffic named took upon themselves personally the duty of 
receiving the registration cards of delegates and giving out 
the badges. This plan of campaign proved effective. If 
you don 't believe it, ask Messrs. Page, Radcliffe, Bolen and 
Warnock. 

The St. Louis main contingent came in on Sunday evening 
by a special train, the arrangements for which were all very 
effectively carried out from start to finish by Arthur S. 
Partridge, master of transportation. It was a notable 
crowd that came along, including from the United Rail
way Company, John I. Beggs, president; M. O'Brien, 
master mechanic; E. D. Smith, superintendent power 
plants; Bruce Cameron, superintendent of transportation; 
H. P. Taylor, acting auditor; Chas. B. Hardin, claim 
agent; J. Crafton, assistant superintendent; J. Burgess, 
superintendent of wire. There were also Chas. E. Hewitt, 
general mnnager of the East St. Louis & Suburban Rail
way; H. F. l\ferkers, engineer maintenance of way; M. 
Lloyd, master mechanic; Chas. Macey, manager East St. 
Louis & Alton Traction Company; S. W. Gunsalus, super
intendent transportation for the Western Missouri Rail
road, Webb City, 1\fo.; A. Classen, president Oklahoma 
City Railway Company; C. H. Bosler, president Enid City 
Railway Company, Enid, Okla.; Geo. D. Rosenthal, agent 
General Electric Company, St. Louis; Harold R. Wilson, 
manager electrical department; Arthur S. Partridge, St. 
Louis; H. P. Hubbell, agent Cambria Steel Company, St. 
Louis ; J. C. Crawford, More-Jones Brass & Metal Com
pany, St. Louis; E. L. Adrian, Westinghouse Air Brake 
Company. The party was accompanied by Mesdames Bur
gess, Classen, Hubbell, Hewitt and Rosenthal. At Phila
delphia a large Westinghouse contingent joined for the re
mainder of the journey. 
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THE DICTIONARY OF ELECTRIC RAILWAY MATERIAL 

The fourth edition of the Diction:iry of Electric Railway 
J\Iaterial has just been issued from the press of the McGraw 
Publishing Company and a copy is being mail~cl to every 
subscriber to this paper. The pamphlet is larger than in 
former years and contains 184 pages of definitions of elec
trical supplies, which are classified under a large nnmber 
of headings. In each case, the name of the manufacturer 
of the apparatus mentioned is given. The dictionary also 
contains an alphabetical list of the manufacturers meu
tioned and an index of the pages upou which their ap
paratus is described. By means of this list it is possible 
for a user of the dictionary to learn re-adily just what 
types of electric railway material are manufactured or 
handled by any concern with which .he may co nt emplate 
doing business. 

----•··----
EXPERIMENTS WITH COAL 

A bulletin prepared by S. W. Parr and C. K. Francis, of 
the Engineering Experimeut Station of the University 
-of Illinois, descriptive of tests conducted by them to 
produce a fuel essentially smokeless, has just been 
issued by the University. The original impetus to the ex
periments was given by the anthracite strike of 1902, efforts 
then being made to produce artificially, from Illinois coals, 
material which would be sufficiently anthracitic in character 
to supply the demand for that type of fuel. Certain unex
pected results were obtaiued in connection with the temper
atures at which the oxidation of coal may be effected, and_ a 
large part of this work, therefore, is a description of this 
phase of the subject. The striking interest in these experi
ments resides iu the fact that the temperatures for rapid 
oxidation, especially with finely divided coal, are sufficiently 
low to bring this material within the range of conditions 
which are frequently met in storage. These results, there
fore, have a direct bearing upon the weathering of coal, 
its spontaneous combustion, and probably, also, to a certain 
-extent, upon the problems involved in mine explosions. Con
cerning the production of a smokeless fuel from bituminous 
•eoals, high in volatile matter, the results are as yet incom
plete. At a temperature not exceeding 400 deg. C., a suf
·ficient amount of hydro-carbons may be driven off to leave 
a substance closely resembling in composition the coals of 
ihe Pocahontas type. This material is exceedingly friable, 
and would need to be subjected to a process of briquetting. 
It has some of the characteristics of coke, but burns readily, 
and is especially well adapted for domestic use, being clean 
and smokeless. The commercial possibilities for the produc
tion of a smokeless fuel of this type have not been taken up, 
since the present work deals only with the scientific principles 
involved. Copies of the bulletin may be obtained free upon 
application to the director, Engineering E xperiment Station, 
Urbana, Illinois. ; 

----♦----

In an article contributed to the October "Stone & Web
ster Public Service Journal," L. H. Parker presents some 
comparisons as to investment and operating cost of 50 
semi-convertible cars versus a combination of 50 open 
and 72 closed cars for the same traffic. He concludes that 
the difference in the cost of power, wages, m::iintenance, 

-depreciation and fi xed charges is $25,173 in favor of the 
.mixed equipment. 

ELECTRIC TRAIN LIGHTING 

According to the "F.:lectrical Engineer" the London nnd 
North-1Vest ern Rai lway hns been <>o nduding some experi
ments with regard to the electric lighting of trains. In the 
case of fi ve trai ns (amounting to t\\'enty coaches with 480 
cells) which nm bet ween Euston a11d ·wolverhamptun on 
clay and 11ight services, and on which the coaches are always 
lighted owing io several tunnels, not one cell had to be re
moved from the batteries during the twd,·e months that the 
cells were in use. Stone's system w:1s in use. Lead
armoured cable is generally nsed for all the underneath and 
roof work. The mains on the roof are usually outsi<le all 
covering, and tappings made to the compartments through 
junction boxes, which are fi lled in wi.t h bitumen. The lamps 
are fixed singly in the roof in different positions, or else in 
brackets at the back of the seats, so as to get maximum 
light t o the part where the traveler sits. Carbon-filament 
lamps have been used of 8 candle-power, 10 candle-power, 
and 12 candle-power. These are 0£ special strength, and lit
tle trouble is caused by broken filaments. Recently Osram 
lamps have oeen introcluc0cl for the purpose with marked 
success. For dining, sleeping and other special saloons, dis
tributing switchboards are used, giving control over the vari
ous compartments. On'' corridor'' coaches switches are fixed 
in the end of the coach, which can be oper.1ted inside the 
corridor by a train attendant when traveling, or from out
side by the station staff. A "non-corridor" vehicle is 
fitted with a switch at the end of the coach, which i::; oper
ated with a bar from either side of the vehicle, similar to 
the method of turning "on" and "off" gascocks. '\Vhen 
the storage cells of a railway coach electric lightning plant 
fail, their chief defects are found to be: short-circuiting of 
plates, due to pieces 0£ paste falling away ; abnormally sul
phated, caused by over-discharging and buckled plates from 
overcharging; and leakage to the lead lining of the cases. 

-----•·· ... ---
THROUGH CARS IN GREAT BRITAIN 

The question of through operation of cars is receiving the 
attention of the British municipal managers and one of the 
papers at the meeting last month of the Municipal Tram
ways Association of Great Britain was on this topic. Mr. 
Blain, the author, quoted the terms of various municipal 
contracts of this kind. One method employed is that of 
actually leasing one line to the other. ·The rental paid is 
sometimes on the car-miie basis, sometimes on the mile of 
track basis, sometimes on the plan of paying all of the 
receipts to the lessor, who rebates a percentage to the lessee 
to cover expenses; sometimes by the lessee keeping the re
ceipts but paying interest on ihe cost of the construction, 
and sometimes the rental agreed upon to a percentage of the 
receipts of the leased lines. Where rentals are paid the 
systems are usually very unequal in. size. In the case of 
two operating systems it is a common practice for each 
municipality to run through cars, which thus use the tracks 
in both cities. In such instances the receipts may be divided 
on the car-mile basis, or each city retains all of the receipts 
taken op. its cars. The speaker suggested various points to 
consider in drawing up a contract of this kind, _such as the 
responsibility for accidents caused by a car when it is not 
on its own line, conditions under which repairs should be 
made to a disabled car when on the foreign line, considera
tion of the possibility of a change in local fares, and the 
procedure to be followed in case of a strike on one of the 
lines. 
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TRANSPORTATION & TRAFFIC ASSOCIATION
TUESDAY MORNING SESSION 

The meeting of the Transportation & Traffic Association 
was called to order at 9.30 a. m. on 'l\wsday by President 
Allen. 

The report of the Committee on Training of Transporta
tion Employees was read by the chairman, J. W. Brown, 
,Yest Penn Rail ways Company. This report is published 
elsewhere. 

President Allen said that after listening to the most ex
cellent report of the committee he thought that if the asso
ciation were to adjourn now the ,vork of the Transportation 
& Traffic Association of this year would have resulted in 
something that would be of great benefit to all the member 
companies. 

, V. H. Coll ins (}'onda, ,Johnstown & Gloversville Railroad) 
said that his company was very ca reful in selecting motor
men and conduct ors, making a special effort to secure the 
best men possible. The training was started by put.ting 
the new men on cars with the regular motormen; after a 
regular ruotgrma n had "broken in" a new man he was 
placed in 1. he shops for special training. After the master 
mechanic reported that the new man was quite familiar 
with the mechanica l apparatus, the applicant was examined 
by th.: superintendent and also by the claim airent, which 
was of co11siderable vnluc to the employee and beneficial 
to the service. 

P. P. Crafts (lowa & Illinois Railway) discussed the 
question of education and training of train service em
ployees on his road. The man was selected first for his 
ge neral appeara,nce and qualifications, and was then put 
through a medical examination, a very careful vision test, 
hearing test, etc. The surgeon of the company took a great 
deal of care, in addition to that taken by J\fr. Crafts, re
specting mental qualifications. A man might be in excellent 
physical condition, but in totally unfit mental condit ion, 
particularly for high speed interurban serviee. His sense 
of perception might not be quick enough. If the man 
passed all these tests he was put on a car with a certain 
motorman and conduetor. The company had one man who 
was espeeially fitted for "breaking in" men. Mr. Crafts 
believed the indiseriminate "breaking in" of car service 
employees by various motormen and conductors did not 
genera lly result sl1ccessfully. After the motorman had run 
for the length of time required by the instructor, he was 
sent into the shop for a few days to learn the essential 
points of the equipment. The conductor was examined, to 
a greater or less extent, as to his knowledge of ticket 
forms and best ways of handling the public, etc. After 
those examinations, both classes of employees were put on 
the extra list; and from the extra list, after the summer 
season was over, the employees best fitted for the wint er 
list or to go into regular serviee were selected. 

It was J\fr. Crafts' belief that a man from the country, 
who had not acquired some of the habits acquired fre
quently by some young men who went to a city, was the 
better man for the service, and that a man who had not 
had previous electric or steam railway experienee :was also 
better for the service. If the company did select men from 
any railway service, Mr. Crafts preferred the man who had 
been on a steam road, whose record was clear in every way 
but who had not been discharged. 

It was Mr. Crafts' belief that on a high speed electric 
road the requirements for employees were as rigid, if not 
more so, than on the average steam railway service. The 

high speed cars arc operated not only through the country 
but on the city streets, where the possibilities of accident 
are much greater than on a high speed steam railroad. 

Regarding the separate operation of city and interurban 
service, he believed experience had shown tha t it was better to 
select the highest grade of city men to go into the interurban 
service, stimulating an ambition on the part of the city men 
to advance. 

J\Ir. Drown said that the committee recommended that it 
was inadYisable fo promote city men to interurban lines be
cause of the fact that in much of the city service the em
ployees were of the floating class, while the interurban serv
ice called for men that stayed, and that the best results, in 
the opinion of the committee, were obtained by picking the 
employees, as far as possible, from the country-bred men 
and making the interurban line a separate branch. The 
personal experiences of the members of the committee had 
led to tha·t conclusion. 

l\Ir. Crafts judged that from the fact that a large number 
of companies did not reply to the inquiry of the committee 
on this subject that possibly there might be a greater variety 
of opinion. He had always felt that if the good men in the 
city service, who really entered into employment to stay, had 
the possible future opportunity of getting on interurban 
cars in regular service some of the men would be more liable 
to remain . Such men knew the rules and general methods 
of training and would deYelop into better interurban train
men than if they had not had previous experience. 

:;\fr. Brown thought that undoubtedly the conditions would 
be determined very largely by the rates of wages paid in 
.city and interurban service. On some roads the wages were 
the same, on some different. He thought that conditions on 
the interurban service would generally be attractive to the 
city men. 

E. E. Potter, Seattle Electric Company, when questioned, 
said that the situation in Seattle was a little different than 
usual on account of the distance of that city from other 
centers. The consequence was that with a :floating population 
it was necessary to pay considerable attention to details on 
applications. As a rule no men are employed who have had 
previous experience on other roads. J\Ir. Potter had found 
that he got better results by taking a man who seemed to 
possess all the qualifications necessary as far as physieal or 
mental classes were concerned, and then putting him in the 
instruction school. On dummy apparatus the new man was 
taught the necessary rules as to signals, air brakes and 
stopping and starting of cars, and was then placed on the 
cars under an instructing motorman or conduetor. These 
instructing men are called "star men" because they are des
ignated by a star, and have had exeeptionally clean records 
and possess the natural qualifications of being able to impart 
instructions to students. The man after instruction on the 
car was inspeeted by an instructor. In fact, all during the 
student's experience with the "star men" the instructors 
watch 1:hc students' service. Then on the receipt of a report 
from the "sta'r men" that the student, is qualified to operate 
a car and also has been approved by the instructor, he is 
placed with other "star men" on other lines to learn the 
routes to which he may be assigned. After that he is placed 
on the extra list, and while on the extra list his work is 
observed for six months by "star men." After that the 
starters and inspectors make reports of their observations. 

If a man was found to be deficient in some particular 
way which called for nothing more than a comment or ver
bal instruction from one of the inspectors, he was taken 
off the car and asked to report to the central station, wher~-
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he was plaeed with a number of other men on a car known 
as an experimental ear and r un over the various lines. The 
operator th ere aeted as motorman or eonduetor and the 
new man was p ut through a series of tes ts and his work 
was observed. I n a g'l'eat many <' :l S <'S tha t appeal led to 
the sensitiveness of an employee who did not like to be 
plaeed with green men. A grea t deal of good had r esulted 
from the use of daily bulletins commenting in the phrases 
that the car men use, upon cit her the g·ood or the bad 
work of a man. If a eond uetor was particularly slow in 
colleeting his fare, his name might not be used, but atten
tion would be ealled in a general way to a cc r tnin eondnetor 
on a eertain line who was a little sleepy and engaged t oo 
mueh in talking poli ties to attend to t he coll eetion of his 
fares. This had helped considerably, and in addi tion to 
that , eaeh of the divisions had been asked to hold a weekly 
meeting, where the inspeetors were obliged to talk to the 
men regllrding the various operations Oil the diYision and 
also to promote discussion if possible. Once a month a 
general meeting of men was held at headquarters and 
some one from other departments gave a short, interesting 
talk. I n some eases la ntern slides had bee n used to get t he, 
men interested and also to give them a knowledge of the 
various par ts of the system-the mechanieal parts of the 
ear, the power stations and the different poin ts of interest 
on the lines. Short talks were given by the elaim at torneys 
and various inspec tors or men from the shops read short 
paper s on some par tienlar diffic ulty that they had en
countered. 'The whole idea was to see if the men could 
be kept busy and int eres ted in their work and to get as far 
as possible a personal relation between one man and his 
associates, and more particularly, a personal friendly feeling 
between the men and their immediate super iors. If t hat 
point eould possibly be reaehed where there would be a 
family feeling and t he men would have the idea tha t t hey 
were engaged in a business proposition and that instrnetions 
were issued, not only for their benefit , but for the benefi t 
of their families and aeqnaintances something- near th e ideal 
would be attained. 

Dana Stevens ( Cincinnati Traction Company) said the 
eommittee unquestionably ha d given the subject eonsider
able and intelligent thought and had covered it in a very 
comprehensive manner. On his system it was made a prac
tiee. when eity and interurban lines operated from t he 
same eenter to promote c0nduetors and motor men from the 
city to the interurban serviee, the prineipal reason being 
that the eity seales of wages were lower than the interurban 
rates, and that by the time a eonductor or motorman had 
beeome a profieient eity man he had reaehed, probably, a 
point where he would want the higher rate of wages paid 
on the interurban lines. The lowest int erurban ra te was 
as hig;h as the highest eity rat e. The man had the privilege 
of staying on the eity line ; bnt if he wanted to go to the 
iuterurban line he eould do so at the lowest interurban 
rate, and have t he prospect of ach:ineement fur time 
serviee on the interurban. 

Mr. Stevens thought that there should he considerable dif
ferenee in eertain point s in the instrnd ions and qnalifiea
tions and other requi rement s demanded of the employes on 
the interurban and eity lines respeeti vcly. On the eity lines 
in Cineinnati, the method was as follows: The a pplieant 
filled out the ordinary applieation blank, giving references 
and previous experience, ete. H e then presented himself to 
the superintendent on a certain day and if it was thought 
he would be generally satisfaetory and the superintendent 
eared to eonsider him as a eonduetor or motorman, the ap-

p lieant was p nt th rough the p hysical v1s1011 and color test. 
He had already been passed upon regarding weight and age. 
Generally the company preferred, when it was in a position, 
to be especially choice in the selection of men, which was 
not always the ca8<', to get men between 40 and 50 yenrs of 
age, preferably men wi th famil ies regard less of whether they 
were city-bred or eountry-bred. Aftel' the applicani had 
been eonsidered favorably, in the interview, he was told to 
report to the company's physieian for examination. 1f the 
man had lived in Cincinnati his record was looked up. Two 
men did 11 0 1 bing but look up the records of applicants. If 
the man gave any local references, they were seen personally. 
Very mueh better r.:sults could be secured with local refer
cnecs hy having one of the men call and make a personal in
quiry, beca use the writer of a rep ly to an inquiry of this kind 
did not always know that it would be kept confidential, and 
he was a little r eserved in his reply. Some people reeeiYed 
so many of these inquir ies that they eonsidered them 
nuisan ees. I f the applieant, however, was accepted as an 
employee, he was sent to the instruction sehool, ,Yhich is ar
ranp:cd with the different motors, controllers, air brakes, and 
other devices in use on the local cars. He was kept there 
until an instructor eonsidered him ca pable of handling a car. 
Then the man was sent to one of the different divisions to 
report to a superintendent. H e was then p laced on a car 
to break in. If the man was fo be a motorman he was p laced 
in charge of an experienced train motorman, and if he was 
to be a conductor he was pnt in charge 6f an old employee. 
H e ,Yorked direetly under them until either the motorman 
or eonductor would endorse his eard. The company had 
fo und that if it kept a man out o.i, service until he had beeome 
familiar with the eonditions of evt1·y line of a large division 
that he wonld be needy before he got a paying employment. 
Therefore, it allowed him to ~o to work on all the lines after 
he had broken in suecessfoJ (y on eaeh line. 

(l\Ir. H . C. Page in the Chair.) 

Robert F . Goff (Boston & Northern Street Railway Com
pany) said that his eompany operated 930 miles of track in 
95 cities and towns. The te1Titory was too extended to haYe 
one central point where an employment office could be estab
lished, so that men eould be passed on by one man. This 
task was delegated to the various divisions and the employ
ment of men was put direetly in the hands of the division 
superintendent in each case. There were 16 of these, and 
aside from a general departme11t in the Boston office in con
i.1ertion with the inspection department, the responsibility of 
th e employment of men is put on the division superintendent. 

I n r elation to the employment of men who haYe been em
p loyed on other branehes of publie sen-ice, police and fire
men, and all these other services, l\Ir. Goff's company has 
an absolute r ule that they shall uot be employed exeept upon 
the 0. K. of his office. If a diYision superintendent had an 
applieation from a stranger that application was referred, 
with the references, to the inspection department at Boston. 
The division superintendent took care of eYerything that 
was local. The men are placed in service for varying lengths 
of time. The older men were selected for the inspection 
senice,and as sometimes it might happen that the personality 
of one man was not such that a beginner would get along 
properly with him, he might ehange the beginner from one 
instructor to another. The men are compelled to eover 
the ronte in the territory to which they are assignrd. They 
must be O.K'd on every route, aside from being 0.K'd as to 
general fit ness. They mnst take up the matter of the 
method of aeeount ing, the matt er of fares, ete., with the 
auditing depar tment rep resentative in each territory. The 
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same prnrtiee is followed in connedion with the claim de
partment, but :is to th e meehani ca l department his company 
had not taken up the qu~stion of instruction in that depart
ment. It had under considcrntion a special examination, 
a:;ide from !he general examination of t he rules, to cover 
the mechanical end. 

l\Ir. Oof't' <lid 11ot ngree in general lhnt men lm\'ing had 
city serviee m:ike the best men for interurban service. He 
thought ii lo he the general opi nion of his company's snper
inlenclents that the men on inter urban service were better if 
they were brongh l up in that class of service, with the high 
rate of speed, sig·nals and telephones, and var ious other 
features. 

l\ir. C. E. Learned (Boston E levated Railway Company) , 
said that, in general, the praetice of his comp:rny was simi
lar tn that in Seattle. Instead of taking the extra man 
and showing up his deficiencies to the other men on !he road, 
tLey had him instructed by a specia l instructor. Regarding 
the bulletins the company did the sa me as was <lone in 
Seatt le, with orie 0xception, it posted every week the mnn 
ber of violations that were repor ted. The desire was to 
call the attention of the men to rules liable to be violated, 
men who did not have occasion to be b!'ought into the 
office for reprima nd. 

The instructors r<>ceived 10 eenls a day Pxtra for t h<'ir 
service the year arnnnil, wlwther they were bn·aking in 
men or not. 

F. Hardy (Fort Wayne & Wabash Railway), used prac
tically the same method of selrct iug men as that recom
mendPd by the committee. He did not exchange city and 
int ernrban men. One could hire a bett er class of men by 
hiring dirrct to the interurban than by hiring for thP city 
a nd then promoting lo the intermban. 

In examinations l\Ir. Hardy nsed Trip'ler 's l\lanual, 
whi<'h gave praelieally !he same examination used by the 
U. S. Army. After the applicant had had a physical ex
amination he was t aken in hand by an instructor. Aft er 
receiving- th e approval of three inspectors he was tmned 
over to the shop foreman. After being approved by the 
shop fo reman he was next sent to the transportation office, 
wherr he was given an examination, both oral a nd written, 
on rules, mechanical appliances, etc. 'l' he Fort \Vayne & 
Wabash Va lley Road used the merit and demerit system 
of discipline. A merit board met rach Monday. The board 
took up t he matters of discipline, both mel'it and demerit. 

\Vhen questioned Mr. H ardy said that steam railroad 
engineers did not prove satisfactory for interurban service. 
He conld say t he same thing for a number of neighboring 
lines. 

P. P. Crafts had found that a steam railroad fireman of 
good standing, who had a clean record, would oftentimes 
make a good interurban motorman. He did not select any 
fireman or brakeman that was a float er, but only such men 
as had famili es and wanted to stay at home, and preferred 
to work ou the electric line at practically the same wages, 
becau,;e they could stay at home. Those usually taken 
from a road which had a g-ood hig·h standard of discipline 
gave good rcs nlts. 

C. Loomis _'\ llen (Utica & 1\fohawk Valley Railway Com
pany) , said t hat th ere was a great diversity of opinion as 
t o th e methods that were required in training trainmen. 
The objrct desir ed was to ob tain the most efficient em
ployees. It seemed to him that t he work of this committee 
would not be complete until in the ,years to come it had 
r rcommended standard forms and standard practice as to 
which methods were giving the most effi cient tra inmen. 

Dn na Stevens, in reply to a question of Bruce Cameron, 
s:i. id he did not allow time for '' breaking in'' until the 
refe 1·ences had been investigated. The men were not 
allow r d time, but they did get a limit ed wage after they 
wen, " brok<' n in. " They earned possibly half rates at 
least. 

Ca rl A. Syh·estcr (Boston Suburban E lectr ic Companies ), 
rrlnlcd his experience in employing men who had been on 
fo rC"ign ronds. Il e had found no more than one in thirty 
of thosC' who had applird that were able to furnish satis
fael ory references. 

D. 1\. H egarty, Lillle Rock Railway & Electric Company, 
call Pd attention lo the hook of mies. He did not use a 
printed book of rules for the simple r eason that it would get 
inl o !he hands of ambulance-chasing lawyers. He issued a 
bnllelin to serve the same pnrpose. 

W. H. W. Griffith, Rochest er Railway Company, thought 
the question of re!Pase to be a very important one. He had 
found this out in writing- to !he different steam railroad com
panies and in answering them. He also found that a great 
many of the roads always sent the release to him in making 
::111 inqniry. That was a \'Cry good thing to do. 

,J. E. Duffy, Syracuse Rapid Transit Railway, had had 
an interest ing experience in promoting men from city service 
to intc,rurha11 service, in one of his three companies, one a 
pnrely c-ity company, one an iul ernrban company operating 
fo r 50 miles between two cil ies, and the other a city and 
i11IC'rmlian on {!1e other end. \Vhen the interurban line (an 
elect rified steam road of the \Y rst Shore Railroad between 
Syraem,e and Ut ica) was first started, the question of provid
ing men for that service came up. The management decided 
to ta ke the old meu from the two cities and train them for this 
inlC'rnrban service- not !he oldest men in point of employ
m<)n l entirely, but the old men whose records were clean, who 
had lH)en with the <'ompanies for several years, and were 
known to be good men. The selection was left to the superin
tcrnlents of the two city companies. Most of these men ba<l 
had 110 previons steam railroad experience. The question of 
block signals and high speed equipment came up with which 
they were enti rely unfamilia r . They were first placed in the 
shops when the c:irs were being assembled. Those men were 
paid !he I eg-nl ar ralr of wag-es while receiving such instruc
tion. There were about 42 men in the first classes of in
sl rncl ion- not all being instructed at one time. It cost the 
eo111pnny approximately $7,800 to instruct the number of 
men that it was nece,;sary to put on that road as regulars 
a11d as ex! ms, the ext ra list being carried on the regular ser
vice in eaeh of the terminal cities. The experience was en
tirr ly snccessful in the matter of promoting men from the 
city sen ·iee to that class of service mentioned. 

R. S. Goff offered the suggestion that a road should get 
a g·ood lawyer to revise the rnle book. He bad fu°und it 
necessary and while his property had been running for several 
years now wil h a rule book which originally was satisfactory 
to the lawyer, that had been submitted to him in typewritten 
form and passed on by him, he had recently called Mr. Goff's 
attention lo a decision which would result in its revision. 

E. F. Peck, Schenectady Railway, thought it highly im
portant that the association go on record as adopting a 
system of examination. A good deal of stress should be 
put on the question of written examinations. 

1\Tr. Duffy spoke on the question of examinations. In one 
eity he had about 450 motormen and conductors. The com
pany last year felt that it would be advisable to have upon 
record the examination of every one of its employees. It 
paid the 450 employees for the time that they consumed in 
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making out a written examination. The results were placed 
with their records and all men hired since that time had 
been compelled first to pass an oral examination which the 
instructor verified in writing. The instructor also con
ducted the written examination which the applicant signed, 
and which the instructor also signed as having witnessed 
the examination, which was placed with his record and which 
was very good as a safeguard. 

.ADDRESS OF MR. ELY. 
I have thought as I stood here this morning that the paper 

No. 503, which is the report of the organization meeting, and 
the program of this 1908 convention, including the program 
of the meetings of all the different associations, constitute the 
very best evidence of the fact that the American association 
is finally doing a useful work and a lot of it. 'rhe present 
efficiency of the organization as compared with the efficiency 
of the association seven or eight years ago could not be 
better illustrated than by the facility and the speed with which 
this organization, Transportation & Traffic, was effected. The 
preliminary resolution was introduced a year ago here and 
on Jan. 30, five months afterwards, the constitution and 
by-laws were adopted and the complete working organiza
tion effected, and here you are to-clay in as good working 
order, having as instructive a session, as largely attended as 
any of the other organizations. 

I am clown on this program £or a congratulatory address. 
\Vhen a tall freckled man, very, very slender and over 6 ft. 
high, marries a short, plump woman about 4 ft. tall, and the 
ceremony is concluded, everybody gets up and congratulates 
the bride and the bridegroom. The same thing happens 
when the woman is 6 ft. tall and the chap is 4 ft. high. No
body ever criticises either one of them for what they have 
<lone. You are to be congratulated upon having formed this 
organization; but by reason of my age and the friendly 
feelings which exist between us I may say to you, possibly 
in confidence, that I think you are to be congratulated upon 
having formed this association and you ought to be severely 
pounded £or not having formed it long before. 

I think that I have never found any more instrnctive or 
interesting reading than in reading the biographical sketches 
of members of Congress and Legislatures in the red books 
and the blue booJ<s and such like publications. I fancy that 
if we had before us £or our inspection biographical sketches 
of all tlte men here who are interested in transportation and 
traffic-that is, members in that branch of the service- we 
wou1d find a far more diversified origin than could be found 
in the similar sketches of the accountants, the engineers or 
eyen the claim agents. The accountants, £or the most part, 
probably started out as book-keepers; the engineers for the 
most part had a technical training; and the claim agents pos
sibly had a more consistent training than you because fre
quently the claim agents of the larger organizations are taken 
from the legal departments and have had some legal training. 
Possibly that is the basis of the training of most of the men 
who are in that department. But yon probably have come up 
from all the different branches of the general business. 
There is no special training or equipment required for the 
transportation and traffic departments. Men have been 
seleetecl, as is evidenced by the men who are here this morn
ing-, because of their all around intelligence and ability. Isn't 
the time at hand when in this particular department some 
speeial line of work and training will be, and ought to be 
required 1 

\Vhen you come right clown to the business part of the 
street railroad business you are more i.mportant to your com
panies than any other kind of employees. The engineers build 
the road. The financial department finances it or tries to. 
The equipment is purchased and it is up to you to operate the 
road and earn enough money to pay operating expenses, inter
t-st and, in a few isolated cases, dividen<ls. (Laughter). 

If I were to mention the particular thing which I have 
11ntic-ed to he lacking in the operating departments of rail
rnad companies more than in any other, I would say that it 
was 1he lack of analytical work, comparative work, the com
parison of the results attained in one's particular company by 
tlrn results obtained in other companies If that is so, then 
this organization is most important to you. If it is so that 
yon have no technical training £or the main part, if it is true 
that no technical training has been required, then the organi-

zalion is more important to yon than any of the other organl
za1ions are to the men who are in them. 

I know a lawyer who did not commence to study law 
nntil he was over forty years of age. Ile was a harness 
maker. He was always hampered by the lack of early 
training·. He told me once that he ltad this feeling and 
desire to study law while he was working at his trade as 
a harness maker, ancl he made up his mind that although 
he had a family, he was going to tackle the undertaking. 
He went to a friend of his, a county judge, a man who £or 
his natural ability and legal attainments was perhaps the 
equal of almost any lawyer I have ever known, and far 
superior in his natural abilities to most I have known in 
1he profession, and sa id to him: "Judg<>, is iL loo late for 
me to begin to study law 1" The judge looked at him in 
a doleful sort of way and said: ''No; but you might have 
commenced earlier.'' 

I think that there is a tremendous amount of good to 
be obtained by the members of this organization from these 
meetings and very good work in organization if it is taken 
up and prosecuted in that way. 'l'he path of progress is 
always onward, ever onward. No man gets ahead unless he 
moves that way. No man can stand still and be as good 
to-morrow as he was the day before, because the proces
sion has moved on twenty-four hours. The other fe llows 
have moved up twenty-four hours. You have to work. You 
have to work with great care; and the emolumr•nt s of yolll 
work will constantly become greater as you become more 
efficient. There is a sort of relation between thl· amount 
that accountants can get; there is something that just 
about keeps an equiplibrium there. 'rhcre is no relation 
between the wages or the emoluments of the positions of 
1he men that sit here before me. A good transportation 
man who is recognized to be away up and a splendid man 
can command almost any price to-day. He can get a better 
price than a good engineer. 

The very £act that thEse men are trained and technical 
men and that they come along certain lines together, serves 
to establish an equilibrium that does not exist in your 
branch of the business. This business is young; it has only 
commenced. Why, it is surprising to listen to young men, 
college graduates, men coming from the technical schools, 
and the hopeless tone of voice and the hopeless strain in 
which they talk. You would think this country was built 
and finished and that the opportunities for good men hacl 
uhout passed away. As a matter of fact the converse of 
that proposition is absolutely correct. 

There was never a time when the opportunities were sn 
great as they are now. ,Vhy, this country- ,ve are only 
on the fringes of it. Look at these pictures here; look at 
these beautiful pictures of this Inland Empire system. 
Why, 30 years ago there were no building,:; where that 
Shoshone flyer stands, and to-day there are less than 1,000,-
000 people in the whole state of Washington. 

'l.'hese desultory remarks I ask your pardon £or inflicting 
upon you; but I do wish in cl6sing simply to sa:y to you 
that, having due regard for all you have accomplished, £or 
all that yon are, and all that has been done and is being 
done in your branch of the business, I think you ought to 
get more good out of this association than the men in any 
other of these affiliated organizations can possibly derive. 
I wish yon the utmost success in this organization and, 
personally, one and all the utmost success in your life',; 
work. 

The paper on '' The Carrying of United States Mail on 
Electric Railways, its Advantages and Disadvantages, and 
the Compensation Therefor" wa,:; then read by C. F. Hile. 
assistant to the vice-president, Boston Elev:ited Railway. 
This paper is published el,:;ewhere. 

J. T. Choate, Oneonta & Mohawk Valley, then read a 
discussion of Mr. Hile 's paper. This will be published 
later. 

The meeting w,1s 1hen adjonrnetl, and the progTam " 'ill 
be resumecl at rum () 'd<H'k this morni11g. 

-----·•··------
In two years time Atlantic City has spent $875,000 for 

street paving· and has contrac-led for additional paving to 
cost $200,000. 
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CLAIM AGENTS' PROCEEDINGS, TUESDAY i11 Claim Department Records and Accounts," by John J. 
Reynolds, claim ag·ent of the Boston Elevated Railway 

The Tuesday morning session of the Claim Agents' As- Compa ny. l\[r. Reynolds showed the form used by his 
sociation was opened at 10 a. m. with Third Vice-President company for the classification of reports. E. C. Car-
Harrison in the chair. President Goshorn was again unable 1,enter nrnde a brief address commending l\fr. Reynolds' 
to be present although he h:Hl come to Atlantic City the paper, after which a motion was carried to refer the sub
night before to shake l111ncls with the members. Two papers jrct to the Execnti,·e Committee· for further consideration 
were presented at this session in aeconlance with the pro- at the 1909 com·ention. The floor was then given to James 
µn1m. 'L'he firs! paper was entitled "The Organization of H,, Pratt, claim agent of the United Rnilways & Electric 
a Claim Depnrtment for a Small or l\loderately Large Cum- Companr, of Baltimore. Mr. Pratt mentioned the advan-
pany, Including a School of Instruction as a Means of Pre- tages he had r eceind from joining the Alliance Against 
ven ting Accidents," by Francis J. Rynn, l\i. D. Syracuse Accident Fraud, reciting several cnses where false claims 
Bapid Transit Hail way Compm1y, Syracuse, N. Y. This \\ ere detected and the fakirs sent to prison. 
parer will be found elsewhere in this issue. At the conclu- 'l'he cha ir !hen read an invitation from the manufacturers' 
sion of hi,;; paper Dr. Ryan procluced a set of recor<l books Associ:it ion to attend, on Tuesday evening, the entertain-
nnd forms used by him and explained the-ir m;e. l!lent in the solarium of the Marlborough-Blenheim Hotel. 

The discnssio11 on Dr. Rynn 's paper referred pnrticularly Following this, a paper entit led "The Duties of Claim 
to securing information from witnesses and educating the Agents and Other Officials of Quasi-Public Corporations to 
trainmen to avoid aecidents and turn in goo<l reports. the Puhlic, '' by Eugene R. Roberts, clnim attorney of the 

F. 'IY. ,Johnson, nssistnnt claim agent of the Philadelphia Knoxville R:1ilway & Light Company. In connection with 
Rapid Transit Company, explained at length the system of .i\Ir. Roherts' paper, l\fr. Pratt, of B:1ltimore, took occasion 
instructing new and old employees at slated inten-als. Such to explain how his company had succeeded in getting the 
insiruction had brought about from the stnrt a marked re- l\[aryland Legislature to pass a barratry law. He said that 
duction in the numlwr of accidents. He did not think that this favorable action wns due in very large measure to the 
it was g·ood policy to expeet the flustered trainmen to write publicity campnign which the United Rnilways & Electric 
the nnrnes nnd addresses of witnesses themselves, as in the Company was waging through the newspapers at the time. 
confusion of aecident this easi ly leads to misunderstandings. The law has already proven very effective in reducing acci-
1\lany people, particularly ladies, c,bject to giving oral in- dent claims throug·h ambulance chnsers. 
fo rmation nbout themselves in the presence of others. By The ehnir, aft er announcing that a meeting of the 
h:n·ing eonductors cnrry a set of blnnk cnrds, say eight Executive Committee would be held at 7 o'clock Tuesday 
in number, whieh can be distributed for the signatures and evening, appointed the following Nominating Committee: 
a1ldresses of witnesses, much better results have been ob- Jnmes R. Pratt, clnim agent United Railways & Electric 
tained. Tn Philndelphin, for instance, the number of reli- Company, Baltimore; S. 'IV. Baldwin, claim attorney The 
able names per accident has been more than quadrupled since Connedicut Company; E. P. Walsh, claim agent United 
the introduction of this method. Very liitle, if any objec- Railways of St. Louis; 'IVillinm Tichenor, claim agent In-
ti on is offered by passengers toward giving this information. dianap;>lis, 'l'c>rre Haute & Eastern Raih:ay, ai~d R. E. 

Refening to the subject of nccident instrnc!ion. the dele- l\1cDoug·all, daim agent Utica & Mohawk Valley Railway. 
g·ates differed in reganl to the number of times a year such As a result of the deliberations of this commmittee, the 
instruetinn shou ld he µ;iven, but there wns general agree- following ticket was elected: President, C. B. Hardin. 
ment ti int the net results of such instruction were decidedly claim agent United Railways Company of St. Louis; First 
beneficial. Vice-President, E. C. Carpenter, claim agent Indiana Union 

At the eonclusion of the disf'ussion, C'. B. Hardin, claim Tract io11 Ccnnpnuy; Second Vice-President, J. S. Har-
:1gent of the United Hail ways of St. Louis. moved a vote of riso11, dai ·n ngent Jacksonville Electric Company; 
thanks to Dr. Ryan, whieh motion was passed unanimously. Third Vice-President, Dr. }i_ J. Ryan, Syracuse Rapid 

The seeond paper, which is printed elsewhere in this issue, Transit Company; Secretary and Treasurer, B. B. Davis, 
was en titled: "The Claim and its Disposition," by Peter C. claim adjm;ter of the Columbus R.nilway & Light Com-
N"ickel, claim agent, New York City Railway Company. l\fr. pany. 
Nickel's paper provoked an animated discussion on how to ----··♦•----

handle the physican who treats the injured claimant. From the Great progress is being made in Berlin to create new 
experienee they had gained in handling claims in large cities, transportation lines. On September 8 the Council of 
N' essrs. ,Johnson and Nickel were of the opinion that it is Schone berg, a suburb of Berlin, almost unanimously· con-
not good policy for the railway company to 1>ay physicians' sented to a scheme for the construction of an underground 
hills. l\Iost of the delegates, however, seemed to believe electric railway which is to connect the heart of Schoneberg 
tlint it wns advisable to proteet doctors in such c~ses, as it with Nollendorf Platz, where there is already a station of 
would keep them friendly toward the company and give the existing elevated electric railway. On the following day 
le1-,s ex'"ense for exaggerated injury claims from patients. It work on this new line was commenced. The existing under-
wns apparent from the disf'ussion thnt the · claim agents in ground electric railway is also being steadily extended, and 
the smaller cities have had little trouble with doctors, while the first official trip on the newest completed extension, which 
in some of the largest cities in the East there exists an runs beneath the busiest part of the city from Potsdamer-
nnscrnpulous clnss of practitioners who work hand in -ha~d platz to the Spittelmarkt, took place on Sept. 22. This 
with eontingent-fee lawyers. extension, which is 2 km. (1.24 miles) long and cost $5,000,-

Prior to adjournment a unanimous vote of thanks was 000, is to be continued from the Spittelmarkt beneath the 
given Mr. Nickel on motion of 'l\fr. Johnson. River Spree. The distance from the Spittelmarkt, which is 

Al<"l'8HNOON SESSION in the middle of the town, to the underground station, Reich-
The 'l'nesd,1:: afternoon session began at 2 :30 o'clock, skanzler Platz, on the outskirts, is 10¾ km. (7.27 miles). It 

with Third Vice-President Harrison in the chair. The · includes 14 stations, and will be traversed in twenty-six 
first of the papers presented was that entitled ''Uniformity minutes. 
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MEETING OF THE AMERICAN ASSOCIATION 

'l'he first meeting of the American Street & Interurban 
lfailway Association wns held 'l'nesday afternoon at the Greek 
Temple. The meeting wns called to order at 3 p.rn. by 
Vice-president Shaw, who ac ted as diairman of the meeting 
in the absence of President Goodri<'h. About 75 delegates 
were p1·esent. 

Mr. Shaw, in opening the meeting, r0ad a lelt er fro m 
President Goodrich in which he Pxpressed his regrets at 
being unable to be in attendance a t t.he A tlnntic City con
ventions and wished all of the associa I.ions mos !. suc-cessful 
meetings. 

The first order of business was the presenta tiun of th e 
Report of the Executive Committee, which was read by the 
secretary and approved. The secretary then presented his 
annual report, an abstract of which appears elsewhere i11 
this issue. 

Mr. Shaw then r ead from manuscript the annual address 
-0 f President Goodrirh, which, :1mong other topics, contained 
suggestions as to the future policy of the association in 
appointing separate times and places for holding the nn
nual conventions of certain of the affiliated associations. 
This suggestion was discnssed by the members present, but 
it was decided inadvisable on account of the importance of 
the matter to take immediate action on th e subjer t . The 
following resolution was then introduced by W. G. Ross, 
of Montreal, and adopted: 

· That. a discussion be held at Thnrsdav's session with the 
idea of appointing a committee t.o stll(ly the question, this 
committee to make a report. which is to be distribut ed among 
the members. 

The president then called for the r eport of the Committee 
on Badges. The report was read by the ser.retary and stated 
that the committee had adopt ed a badge for assorint e mem
bers somewhat resembling that which appears on the outside 
of the official progTam for the year. The committee stated 
that solid gold blue enamel badges of this aesign would cost 
about $3 and recommended that the secretary furnish these 
badges to associate members and officials of member com
panies at a price sufficient to reimburse the association for 
their cost. The report was adopted. 

The next business was that of the report of the Committee 
on Membership, of which H. H. Vreeland, of New York, is 
.chairman. The committee reported the efforts made during 
the year to secure members and associate members for the 
association with the satisfactory results contained in the 
report of the secretary and treasurer published elsewhere. 
The report was adopted. 

The next report was that of the Committee on Subjects, of 
which T. E. Mitten, of Chicago, was chairman. This report 
was also read by the secretary and gave the programs which 
have been followed ·by the different associations. 

The final business of the meeting was the report of the 
Committee on State and F ederal Regulations, of which Gen. 
G. H. Harries, of Washington, is chairman. This report was 
presented in person by Gen. H arries. After he had finished 
reading the report, the convention decided to postpone the 
discussion of the report until to-morrow afternoon , at 2 :30 
o'clock. A. W. Brady, second vice-p1·esident of the associa
tion, who occupied the chair, announced that the meeting 
would be called to order promptly. 

----·•··----
Atlantic City is planning a boulevard 1 ½ miles long, run-

ning from the Public Library to the Inlet, with a circle 
around the Absecon lighthouse. This new drive will cost 
$'.~.500,000. 

ANNUAL REPORT OF THE SECRETARY AND TREASURER 
OF THE AMERICAN STREET AND INTER-

URBAN RAILWAY ASSOCIATION * 

[n prcscnti 1Jg· th is, the t,I1ird nnnual repor t of t he secre
tnry-!reasurc r s ince t he re-orga niza tion of t he Association, 
it has see med wise to urnk<> a somcwhu t g0 neral report of 
the work whic h lws been n<· <'.omplishrd during the p :1st year, 
nud to follow L11 is up by a mm·c detailc·d report, s l10 wing t he 
PXac t s ta tus of I he 111ernlie1·ship :rnd finances of the Associa
tion a l th 0 cl, :se of the fisca l year. 

REPORT OF SECRETARY 

At a meeting of the exec ut ive committee held in New 
York City on Oct. l!J, 1007, ! he day following the close of 
the convention, the Secretary was a uthorized to sec ure the 
services of n11 otfiee man expPrienced in electric railway sta
tistical work, to take I.he place of the then office assistant. 
After car efully looking the fie ld 0V!=) r, II. C. Donecker, of 
Brooklyn, N. Y., was selec:ted for t his posi tion. 

l\fr. Doneeker has had considerable experience in buth 
the operating- an d manufac turing sides of t he elect ric rail
way business, a nd nt t he time he came wi th t he Associa t ion, 
on Dec. l :J, JD07, was employed in t he statist ical department 
of Ford, Bacon & Davis, of New York City, in which work 
be had bee n eng-agcd fo r the two previous years. 

\Vhile considerable work of a st atist ical na ture has been 
carried on in t he office of the Association from the time it 
w.1s established in the fa ll of 1905, the stn tistical depart
ment of the Associat ion -work has become of much mor e 
importance and va lne t o the member companies during the 
past year. ·w e have issued seven confi dent ial bulletins to 
the member companies since ,Jan. 16, nnd expect t o issue 
five more befor e t. be close of the calendar year. That this 
work has been gr eatly appreciated by the member companies 
is evidenced by th e mnn:v commendatory lett ers which the 
officials of these companies have written to the Secretary. 

Immediat ely after the 1907 convention the work of plac
ing the 1!)07 proceedings of the different associations in 
book form "·as pushed as rapidly as possible, with the 
result. that paper-covered copies of th e r ep orts of the 
various asso,·iations were completed and sent t.o the various 
member companies before Jan. 1, 1008, and the cloth bound 
copies of the proceedings were r eady for distribution to 
the member companies on Jan. 20. 

Representatives of the American Association and also of 
the Accountants' Association have held several important 
conferences and committee meetings with represent atives of 
the Interstate Commerce Commission r elative to the classifi
cation of accounts which the commission will soon promul
gate. The first meeting was held in Washington on Nov. 
22, 1907, at which a tentative classification wns discussed. 
This meeting was followed by several confer ences and com
mittee meetings, tlle most important of which occurred on 
Dec. 17 at Washington, D. C. , another in Wnshington on 
l\Jay 10, and a third one in Atlantic City, N. J ., on l\Iay 
17 to 22. While the classification has not been issued by 
the commission in its printed for m, the various conferences 
and meetings r esulted in the drawing up of a classification 
which will meet the practical r equirements of the electric rail
way companies. 

At the meeting of the executive committee held immedi
ately after the 1907 convention, it was decided that a new 
Association should be formed to take over the general work 

*Abstract of report of Secretary Swenson. presented at meeting of Ameri
can Association, October 13. 
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of the American .Association relating to the operating end 
of the electric ·railway business. To this end a committee 
consisting of President Goodrich and W. Caryl Ely and 
James F. Shaw was appointed for the purpose of br1nging 
abont the organization of such an association. This com
mittee called a meeting of the operating officials .of member 
companies for the purpose of forming such an organization, 
and n meeting was held at the Association headquarters in 
New York City on Jan. 30, 1908. The American Street 
and Interurban Railway Transportation and Traffic Associa
tion was duly organized on that date, its constitution and 
by-laws were adopted, its various officers elected and its several 
committees appointed to carry on the work incident to the 
holding of the convention in October. 

The organization of this new association was duly ratified 
by the executive committee of the American Association at its 
meeting held on J :m. 31, 1908. At this meeting of the execu
tive committee of the American Association the question of 
the location of the Hl08 convention ,vas discussed. A Com
mittee on Convention Location was appointed to fully investi
gat e the matter and with power to act in the selection of a 
meeting pl.we for the 1908 co1n-ention. ·while invitations 
were receive<l from other cities, notably Chicago and vVash
ingtuu, the quest ion ns to the location of the 1908 convention 
soon nnrrowf>d down to Denver and Atlantic City. The Com
mittee finally decided upon the last-named place, an import
ant fador in the final decision being the question as to the 
probability of having a la rge and representative attendance 
of the E astern companies (which constitute a majority of our 
members) at a convention held in a ·w estern city in a year 
of fin::rncial depression and business inactivity. 

Your President and Secretary were the representatives 
of tli e Convention Location Committee at a meeting held in 
Denwr on l\la,v 3, 4 and f> last. At the close of this meeting 
your :--;ccrel ary, in n<•cord ance with the wishes of your Presi
dent, made n somewhat extended trip throughout the ,Vest, 
with ilie oh;i<>et of visiting important electric railway prop
cr ti<'s in that section of the country, and becoming better 
acqnninte<l with the officials of these roads, to the end that 
the Associatiou and its work might become better known 
and of grPat er v:i lne to thPse companif>s. Both member 
and nun-mernber companies and their officials were visited, 
and all showed your representative every courtesy and ex
pressed interest in the Association. As a direct result of 
this trip, applications for membership have been received 
from the Unit ed Railroads of San Francisco, the Everett 
Railway, Light & Power Company, the :Monterey County 
Gas & E lectric Company, nnd the British Columbia Electric 
Raihnt~· Compan~·. It is anticipated that companies at 
Los Angeles, Oakland and other places visited will join the 
Asscwiation soon. 

The Acc·ountants' Association at its 1907 convention de
(·ide<l to accept the recommendation of the American As
soc ial ion Executive Committee in discontinuing the services 
of a sala ried secretary and in transferring the general 
routine work of that Association to the main office of the 
Association. Considerable work has been done in this con
nection, notably that in connection with the new collection 
af blanks and forms which forms an important feature of 
the Accountants ' Association Convention this year. 

The Membership Committee has carried on a most im
portant campnign during the past year, the results of which 
are shown in more detail in the committee report and in 
the membership portion of the report of the Secretary
Treasurer. This campaign resulted in 64 companies be
coming active members of the Association and 123 individ
nals becoming associate members. 

In addition to the various important features of the As
sociation work of the past year, as briefly described above, 
may be mentioned the many important committee meetings 
of the American Association and of its affiliated associations, 
wllich have been held at various times during the year. The 
results of the work of these committees are shown in the 
many valuable reports which have been presented at the 
different conventions this year. 

The member companies have also made much freer use of 
the Information Bureau at the New York office of the As
sociation this year than in either of the two preceding 
years since the reorganization. Valuable aid has been given 
to these companies in answer to requests for special and 
detailed information on many subjects. Among these special 
topics investigated and reported upon may be mentioned: 
Wages, Labor Disputes and Arbitration; Franchise Require
ments as to Transfers and Taxation; Standardization of 
Height of Car Steps and Height of Trolley Wire Above 
Railroad Crossings; Hours of Service Enactment; Employ
ers' Liability Law; 'l\laryland Barra try Bill; and Rates of 
Fare. 

The associnte members who paid 1908 dues during the 
fiscal year ended September 30, 1908, numbered 249; delin
quent Hl0G-07 members reinstated by payment of dues, 13; 
assoc•iate members with dues unpaid, 27; associate members 
resigned, 8; new associate members, 123; total associate 
members in good standing, 249. 

Active members in good standing, 262; active members re
instated upon payment of dues, 4; lost by consolidation, 4; 
active members with dues unpaid, 13; active members 
resigned, 7; new active members, 52; total active members in 
good standing, 262. 

REPORT OF TREASUR~R 

'rhe report of the treasurer for the year ended September 
30, showed cash in bank, October 1, 1907, $6,137; receipts 
during year, $2G,832; expenditures during year, $29,604; 
balance on hand October 1, 1908, $3,363. 

----♦·----

AMATEUR VAUDEVILLE PERFORMANCE 

The fourth annual manufacturers amateur vauqeville and 
theatrical performance will be given at the Savoy Theatre on 
W ednesday, at 8. 30 P. l\L admission being by official badge 
only. Boxes arc rescrvccl for the officers of the various as
sociations. A wealth of talent has been enlisted for the oc
rasion. There will be a strong orehestra, with opportunities 
for the audience to show that all the amateur talent is not 
on the stage. But the high note of excellence will of course 
be reached beyond the footlights. Saul Lavine will give a 
baritone solo; A. V. Thompson will drop naturally into a 
monologue, and a versatile musical trip will be found in 
l\Iessrs. l\f urchison, Borden and Sanford. A clever little 
social comedy in one act will then be given by Jacob Wendell, 
Jr., John Cono,·er and Mrs. Conover. To this will succeed 
the songs and dances of Reginald Campbell, and then Deems 
Taylor will vary the theme with "Stuff and Nonsense." Last 
of all-a mysterious glimpse of oriental witchery and win
someness-with subtle serpentine movement, and the gliding 
flow of a languorons wave, Miss Gertrude Tankway will 
evoke a "Vision of Salome." This is the only real Salome 
now on the America~ boards. All the others are fake. In 
view of the a_ttractiveness of the program the entertainment 
committee is somewhat afraid it may not have a full house! 

----♦----
The boardwalk, Atlantic City's highway, was opened in 

1896. It is 51/s miles long, has; an average width of 40 ft. 
and cost $300,000. 
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ENGINEERING ASSOCIATION-TUESDAY SESSION 

President l◄'red G. Simmons called the convention to order 
in the Aquarium Court Hall, at 2 :45 p.m. 

The President: The custom of arranging for a 11umhe1· 
of preliminary addresses from gentlemen connected with 
c,ther a rnociations has been eliminat ed thi:-. ye,1r, in order 
to accelerate the work of th e convent ion. To further th e 
i,, ame end, the President ha s made his address brief. 

President Simmon 's address is printed in anoth er column. 
The Secretary presented the repurL of the E xecnLive 

Committee. The minntes of the meetings of this committee, 
held in New York, Jan. 30 and F eb. 1, HJ0S, were abstrac ted 
in the isst1e of the Electric Railway Journal fo llowing the 
meeting. The committee held a second meeting in A!lantic 
City, Oct. 12, 1908. 
. There were present at this meeting the following gentle
men: F. G. Simmons; president; P a ul ·w insor , first vice
president; W. J. Harvie; E. 0. Ackerman ; William Roberts, 
and John W. Corning, secretary and treasurer. 

The number of standing committees and their inter -rela
tion was taken up and discussed at length, antl it was finally 
decided to submit to the association fol' its consideration 
tJ1e following arrangement of committees: ( l ) Committee 
on Standards. (2) Committee on Way l\Iatters. (3) Com
mittee on Equipment. ( 4) Committee on P ower Genera
tion. (5) Committee on Power Distribution. 

The Committee on Standards to consist of nine memlwrs, 
four of whom are to be chairmen of the oiher standing com
mittees, and fonr of whom are to be appointed by the presi
dent from lines of work represented by the other committees, 
and a fifth member at large also appointed by the president. 

Each of the other four standing committees to consisl of 
six members, to be appointed by the president ; this year 
two each for one, two and three years, and two each year 
thereafter for a term of service of three years. The chairman of 
each committee to be chosen by the president f r om among 
the committee members. All recommendations for adoption 
of proposed standards made by any of the four general com
mittees shall be subject to the approval of the committee 
on Standards, and to be presented by them to the associa
tion. The president may, at his discretion, appoint such 
other committees from time· to time as the best interests 
of the association may, in his opinion, demand. 

It was the sense of the meeting that each committee should 
endeavor, as far as possible, to make definit e r ecommenda
tions as a result of its work. 

A telegram was receiYed from "\V. H. E Yans, second vice
president, announcing the death of bis father , and the secre
tary was instructed to telegraph the condolences of the 
ExecntiYe Committee, which was done. 

With Mr. Winsor in the chair, a vote of thanks was ex
tended to President Simmons for his efforts for the associa
tion's welfare during the year and a similar vote was tendered 
the secretary. 

President Simµions appointed W. J. Harvie and E . 0. 
Ackerman as an auditing committee to audit the account of 
the treasurer. 

On motion the report of the E xecutive Committee was 
approved. 

Secretary Corning presented his report of the money 
received and expended during the fi scal year ending Oct. 
16, 1908. The association r eceived from the American 
Street and Interurban Railway Association $1950.00, and 
from miscellaneous sonrces $38.23. The expenditures wer e 
$l!l83.86, leaving a balance on hand of $4.37. 

The repol't of the co mmitt ee on l\fain lena nce a nd Insp<'c
tion of g1eclrical Equiprn0 11 t was presen ted by t i tl e only 
by E. T. l\Cnnger, of t he l\10tropoli tan "\Vest Side E levated 
of Chicago, in t he ahse ucc of the chairman, L. L. Smith 
(Chicago & Milwaukee l•~ lcct ri c). 

l\Tr. l\funger sa id tha t t his c· o111 miltec in l\fay su bmiltr>d 
data sheets to t he differ ent mcm her C<Jm panies. l n August 
tlte commill ee met in Cle vela nd, where ii had a t hrc>e days· 
session. l\lr. Anderson of t he Genera l l~leclric Company 
nnd Mr. Da vis of the "\Vesl inghouse E lectric and l\ Ianufac-
1.uring Cqmpa n,v :it tended th e meeting anrl rernhffefl valu
able assistance. The commi t tee took up all of the su bjects 
,vhich are pn•se nt ed in t he repo rt , and the da ta :rnd con
clusions were th en turned over to the chair man who as
sembled it. There is one slight correction in t he report as 
printed, rela ting to the dimensions of t he vihr nt ing test 
drum for carbon brushes. 

(Th e> cmTPclion has been made in t he text of the report 
wltieh is printed in anothc> r coli1mn.- Em;.) 

The president call Nl on 8. ,V. Olds, of Milwa ukee. to 
open the discussion. 

l\fr. Olds said that th e members had a gl'ea l deal to he 
indebted to this committf•e fo r, as it had certainly covered 
th e work in fine shape. The matter of carbon brushes is 
one of great importance, and the tests suggested by the 
committee are good. Differ ent types of motor s reciuin~ tests 
diff0rent from those mentioned . The vibra ting test men
tioned is well worth making. Insulating materia ls cn n 
hardly he touched upon. There are many good materials, 
a nd there l1as been gTeat advancement in t his fe ature during 
I he past few years. It is gratifying to learn the number 
of companies which have put in to practice the recommendn
tions of last year's committee. I t shows that th ey were 
i 11 the main f~ orrect. 

The gear and pinion specifications of the present report 
include test s as to correct thickness of t eeth, as to proper 
meshing of t eeth, t ensil<, st rength , Plastic limit , elongation, 
reduction of ar ea, etc. Pinions a re a I horn in the fl esh. 
"\Vhat is wanted in a pinion is a life as long as th e car. 
,Yith the help of th e manufacturers of gears and pinions 
he believed that point wonld be r eached in the not far dis
tant future. Th er e may he some difference of opinion as 
to the required reduction of area of 20 per cent mentioned 
in the r eport. Some haYe th onght th a t p ossibly '.20 per 
cent was too small, w·hilc others want 40 or 50 per cent. 
If the steel in pinions is of the proper tensile strength and 
density much r eduction of area cannot be expected. 

Rapid st r ides ha Ye been made in th e last few· ,venrs 
in the mat ter of lubrication. Most of the members can 
l'Cmember when they were lubricating practieally all axles 
and armatures with grease. To-day few are using g:rease 
hut instead oil, even in some of the old motors. Progress 
has also hee n made in ?;ca r l ubriention. Rules for lubri
cation fo r the governmc•n t of car house employees is n 
matter in which no hard nnd fast rn ]Ps fo r the guidanee 
PL emplo~·c•ps can lw lnid down. Then• an· diffen•nt condi
t ions to be met; fo r exam ple, an t-levated railroarl does not 
have to meet th e conditions of dusty and dirty streets 
f ound 0 11 tl1e surface roads. In t he~ 111 11 I ter of n rnia I nre 
and axle liners, a few years ago habhit costing l;"i cents a 
ponnd was used. 'l'o-day we do not ask t he price of babbit, 
but will it stay in place a nd hold np t he hearings fo r large 
mileage ? The cheapest is dear al an.v price. Referring to 
trolley wheels, Mr. Olds t hought t hat th e recommendation 
was for loo small a wheel and t ha t a larger wheel is 
necessary. A large trolley wheel, however, means in-



994 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19B. 

crensPd t <'nsion on t be trolley base an<l requires n stiffer 
and hC'aViPr pole, which, of course, is objectionable; but 
for l1igh speed sC'rvice a " ·heel must be use<l that will 
gin~ gootl mileage and. hol<l the lubricat ion. 

:ritr. Olds, referring to lightning arresters, said that it 
was a qtH'stion he felt hP could not answPr. H e did not 
know of nny that WNP worth anything. But be put them 
on in the hope that some of them might work. The light
ning· arrester wanufactur0rs elaim that th ey have some
thing that " ·ill arrest, bnt if they have, he knew all the 
wPmbers W<'re anxious and ready to meet them half way. 

To find a trolley polP that will work without bending the 
trolley base, that will be always in good operating condi
tion, and a trollPy whP<'l that will stay on th<' ,vire nnd 
not pull the overhead down, is one of the hardest problems 
of maintPnancc to solYe. Another important point is to 
pr(Hi<lP n connection between the trolley rope and thP pole, 
which is n matter that has long bPen negfocte<l. l\Iost roads 
simply wrap a rope around the polP and make a knot in it. 
Something in th<' " ·a.v of a metal connection that will 
stay in place an<l will not catch the wire when the wheel 
jumpf> off is nee<le,1. 

Paul Winsor, chief enginPer, motive power an<l rolling 
stock Bof>ton ElevatPd, followed Mr. Olds and took up 
firf>t the f>ubject of impr<'gnating coils. His company had no 
impregating apparatus bnt it has had impregnated outside 
about 500 old coils during the last eight or ten months. 
All of these old coils bad thin cotten insulation which was 
charred sufficiently to condemn them, but none of them had 
be<>n short circuited. After impregnation they werP put into 
sen-ice with satisfactory results, none of them failing. He 
expeetP<l to put in an apparatus for impregnating very soon 
as a rpsult of this experience. 

He has always held out ag·ainst trying any of the patented 
babbitt or otlwr bParing nwtalf>, not, however, becauf>e he 
felt that tlwre wer<' not good babbitts to be bought. The 
babbitt used is made in company's own shops and is very 
expensive. It if> high in tin which is what the committee 
recommends. 

The Boston Elevate<l USC'S a small trolley wheel, as light 
as r.nn be made. They are also made in the company's shops. 
Many manufacturers had asked him to try new polPf> and 
new harps, but when the actual cost for trolley bases, poles, 
trolley wheels, bushings, of only $2000 a year for all cars 
is shown them they have not mnch to say as to what they can 
save. This low cost is <lue largely to the fact that the eom
pany makes its own wheels, and g·ets all the scrap value 
from them. Two years ago the Boston Elevate<l began in
spection on a mileage basis entirely. It seemed a very diffi
eult matter with 1500 or 1600 operating cars to keep the 
daily mileage on each car, bnt a simple way of keeping 
records was found and all equipment is now being· inspected 
on the mileage basis with most satisfactory results. One of 
the most important things that can be <lone in reducing 
cost of maintenance is to have forpmen's mPetings. His 
company has been doing this for three or four years. The 
meetings are devoted to a discussion of the troubles of 
the previous month. Troubles are tabulated on the basis of 
delays to service. Any car that has to be pulled in for 
trouble, counts as one failure. HP thought favorably of 
the foremen's meetings because he believed they were 
largely responsible for reducing the delays in service more 
than one half. For the 12 months ending Sept. 1, this year, 
he had 992 eases of shell and spool trouble against 1272 
last year. Motor flashes were reduced from 1714 to 810; 
grounded armatures from 3407 to 1495; bearings from 457 

to 154,- with a total of 6750 ears pulled in for the year 
on something over 40 million car miles, as against· 15,309' 
cases of trouble the year before The figures are prepared 
each month and presented to the meeting, and a man is
asked " ·hy he had so many armature troubles. The result 
has been that in the last few years there have been a· 
good many changes of foremen. 

H. H. A<lmns, superintendent of rolling stock and equip~ 
ment, New York City Railway, said it had been his practiee 
in the paf>t not only to go farther than as outlined in the re
port, and try to present to the foremen interesting sub-
jPr!s. He ha<l pr<'sented papers rea<l before this associa
tion in endeavoring to create interest, and in addition had 
rPpres<'ntatives of other companiPs attend and talk on 
various sub.iectf>. He found that by bringing into these 
meeting:s a small amonnt of routine work, that he ereated· 
an interest among the foremen that he conld not gP.t in any 
c,thcr way. In regar<l to trolley wheels, when in Baltimore, 
he made some tests that were interesting in reference to 
the question of the diameter of the wheel. He took cars of 
the same size, on the same line, and used wheels 4 in. in 
diameter on some, and some were fitted with wheels 5 in. 
in <liamPtPr. The ·average life was abont 7000 to 10,000· 
milef> for the 4 in. wheels, while the 5 in. wheels ran from 
20,000 to 25.000 miles. 

J. S. Doyle: (Interborough Rapid Transit), said that 
during the last year his cars had run about three billion "' 
miles with carbon brushPs costing about six times as much 
:is the or<linary carbon. This type of earbon has reduced 
troubles on the Manhattan Elevated about 85 per cent, and· 
about 9G wr cent on the Subway. The cost of the carbon 
is ahout 17 3/10 cents per 1000 car miles, as compared· 
with a former cost of 44 cents per 1000 car miles. 

The mileage inspection practic<' haf> been used for three 
or fonr YC'ars, and is v<'r:V profitahle. In the design of 
gP:irs and pinionf> he believe<l with Mr. Olds that the per
C<'ntag·<' of Plong-ation, 20 p<'r C<'nt., if> too low. It should 
be at l e!'> f>t 31') p<>r cent. The C'lastic limit of 70,000 lbs. 
is g:ood for a standard pinion. 

1\fr. Oini!re. of the Le Vallev Carbon Company, said that 
in g-en<>nil tlw sp<>cification for carbon· brushes coincided 
witl, his vi<'Wf>. He consi<lered that a goo<l hruf>h should 
show a fractl1l"P of uniform app<'nrance both erosswise and 
lengthwise :rn r1 muf>t b<' free from certifications and shrink~ 
ag-<> r,rnr,kf>. ThP general classification adoptP<l hv the commit
t<'<' <livides all traction motor hrnshef> into three clasf>es. It is 
<,nt of the <1ue!"tion, the t<>sting- metho<ls (PlPctricnl -;-nd 
mechanical) having been once a<lopted, to exoPct that the 
products of diff PrPnt makers bPlonging to thP same elass 
will f>how similnr featuref> throughout. There nePds to be 
as manv sprcifications for carbon brnshef> rs there are 
r1ifferPnt !!Tades taken as f>tand:1rds. He did not think 
that the vibrntor test corref>pond<>d clof><>lv <'nongh with the 
conditionf> of practice. ThP shocks and vibrfltionf> to which 
traction motor hrushef> are normnllv f>nhjected in actual 
sPrvice cannot he compnred at all with the exnggerated 
conditionf> of this vihration tPst. He consi<ler<><l the slip· 
ring- test a valuable one an<l alf>o foun<l the rPsistance test 
of valne, but he would snggest a still better one, the con
tact resistance test. This would consist in rnnning two 
brnshes of th<' same gTflde on a hard drawn copper ring, 
10 in. in diameter, a given current entering through 
one brush and going out through the other and in measuring 
!hP total contact drop of the two brushes. An important 
feature of every carbon grade is its friction coefficient 
an<l the friction losses should be measured. The rational 
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abrasion test would consis t in running differnnt brnshcs 
on a soft material, the wear of which measnred by the 
decrease in weight would be prnpnrtional lo the abra sive 
coefficient. In regard to 8inglc and don hie width brnshcs 
the advantage of singl e width hrn shcs is a be tter di s tribu
tion of the cnnent, as they fit on commutators bett er on 
account of their smaller sections. 

J. S. Speer, of The Speer Carbon Company, said that he 
had been experimenting f or the last GO days with the vibra
tory, and glow tests, and had found that mannfiwtnrers could 
meet the specifications to the letter. 

E. T. l\ifung·er, member of the <"ommitt ee, said there had 
been some objectio11s made to the vibratory test , and the com
mittee had agreed to ma kc a change in the drop of 1/s in . to 
1-lG in. Also that the dim1wt er of th<• wheel be i ncrease<l to 
9¼ in .. 

H. H. Adams, New York Cit~· lfailway, thought th e eon
tact resistance test a difficult one to make, because the brush 
must fit properly. It is necessary that the hrnsh fi t properly 
also when testing for the current that will make the brush 
glow. In the specifications it was not indicated what glowing 
shall do to the brush. There are other r efin ements which 
could be brought in, such as a clause that glowing an<l 
sparking must not disintegrate the brnsh. 1\lr . Gcndre pro
posed to take the slip ring, used f or the ~lowing tt•st, and 
with it measure the contact resistance. By mounting 
thereon a small motor for driving th e wh eel the eoefficient 
of friction can be determined. 'fhe members shoul d appre
ciate that while the tests proposed were purposely ma<le 
severe, ii was 1wt e.xpc·cted that th e brushes would stand up 
under them inf1cfini1 ely. Th e t est s indicat c that a brush 
whieh will not be sati,dactory in service will go to pieces 
in possibl:v five minutrs on th e vibrator wheel, whereas a 
brush which is c:xct' Jl~·nt in service from the mechanical 
standpoiut will run six h011rs without a n_v serious effect s. 
With the vibrator wheel if one brnsh is destroyed a t 10,000 
revolnt ions all<l nnother at 50.,000 revolution,:, the infcrenc r 
shoulrl not be drav;n that one will last five t imrs as long 
as the other. In s<~rvicr: the one that la sts onl)· 10,000 r evo
lntions \\·ill break up ven• earl_v and eause a gTcat deal of 
trouble with the eqnipment while the one with a li fe of 
50,000 renilu1io11s nn the vibrator wheel may continue until 
it is \\·orn out withont giving any troubl e. Th e vibrator 
test n,;; proposed, is not a correct measure of t he !'-er vice, 
but a specification for a carbon brush is needed, so th e 
committee has endeavored to prepare such a specification. 
Time may change it ver_v mat erially. 

Mr. Brady (National Carbon Compan_v) thought that 
most of the tests advocated will he found to be impossible 
for master mechanics and the men in the barns to make. 
They are laboratory tests which it is hard enough for th e 
most experieneed man to make accurat ely. Carbon, being of 
a cellular structure, has onl_v a few point s of contact , unless 
extreme care is ·taken in working the brush down to a true 
surface. This is one point which gfrcs tronble, particularly 
on the slip ring test, which is more a matt er of eontact 
resistance than anytliing else. A brnsh with a high contact 
resistance will glow more quickl_v th an a brush with a low 
contact r esistance. A hrnsh with a high contact resistance 
is a good brnsh to have in some cases, whil e one with a 
low contact resistance is good in other cases. 1'he same 
criticism he applied to the abrasion test nnd the other 
tests. It is all a quest.ion of th e fit of the brnsh. In his 
own laboratory slip ring test he found it neerssar_v to run 
anywhere from 24 to 3G hours steadily on a smooth wheel 
to get the brush down to a true surface. 

1\11". Doyle snggcsted it woul <l he well to require in the 
specifications a pc rforma n("c of carbon brushes on a mile
age lw sis. This might prove a more rensonable mark for 
the manufacture!' to work to. 

N. ,v. Storer , ,Yestinghouse E lectric & l\fan nfactu r ing Com
pany, congrn tnlat cd the committ ee for getting· down to work 
on the carbon brnsh question . It is 01 1<• with whi<'.h he had 
been strugg·ling for the lu st ] 5 yenrs HI lenst. He has been 
greatly impressed wi th the difficult y of getting the manu
fac turers of carbon brushes to dupli cate samples which thP _v 
have submitted. 

II. U . Adams, New Yor·k City lln ilway, rcfening to the 
recommendntio11s o f" t he commit tee on insulati ng varnishes, 
thought that llwir flash point s l1 u1dd be considr l'Pd from a 
fire insurnncc stalHlpuint. 

1\Tr. Roher1 s, going ba<·k t o t he carbon brush specifica
tions, said that, while the amonn t of brnsh fri ction was 
largely <l ctcnninc<l by t hose who inspect and adj ust the 
motors in the s hops and car houses, the slip r ing, vibrator 
and abrasive tests, whi<·h were th e difficult ones t o mnke, 
con<-crned th e manufa ctnrcr chicfiy and shoul d properly 
be made in his la born tor_v. 

1\lr. Da\'is, ,vestinghouse Electri c & Manufa cturing Com
pany, annnnnccd that his company in tends t o foll ow t he 
brnsh specifications of the committee in detail. 

.J. F . Doyle, lnt crborongh, said regar ding the properties 
of steel use<l for gears and pinions tha t he hnd made tPst s 
of a special treat mcnt for carbon st eels which inC' reases 
their strength 100 per cent. The S tandardization Commit
tee might at some f utmc time be able to devise tests t o 
den•lop the wearing qnalit ics of different compositions and 
trea tment s of st eel for this purpose. H e had begun a pre
liminary st ndy of carbon steel f or axles int ended to cover 
this point . 

1\fr. Y{insor referred to th e vibration tests offer ed by 
the committee, whic-h he t hought wer e a step in the right 
direction. Th e committee did not r ecommend a stand ar d 
of how mnny vibrations a cert ain brush should make. but 
sai<l th a t nnder cel"tain conditions if it was found abl e t o 
make 20,000 \'ihrations or revolutions it will s tand up under 
certain conditions. It is the same way with steel and cop
per wire; if tested to the destruction point , certnin infor
mation becomes available. 

l\lr. Anderson put in a plea fo r the value of the p inion 
specifications given by the Committee. The only absolu tely 
perfect design is the epicycloidal type. I n the for ms on t he 
market there is usually a slight deviation f rom consta nt 
angular motion. This woulrl be evident if the effect eonl d 
be magnified. In service the shocks which t hese pinions a nd 
gearn reecive would be great er if there was no s pring· 
motion, so it is not wise to run the tensile str ength and the 
elastic limit too high because it ma kes the t eet h too britt le. 

E. E. H. Creig:hton th en read a paper on li ghtn ing 
arre:c;ters which will he found on anoth er page of this issue. 

DISCUSSION ON LIGH TNING ARRESTERS 

The secretary asked 1\Ir. Creight on whether there 1s any 
\\·ell defined rnl c as to the pro per nnmher of li g·ht ning 
arresters to use per mile. 

'1\fr. Creighton repli ed tha t the spac•ing rlepen<ls a g-rcat 
deal upon the internal r esistance of the lig·htnin g- arresters. 
As a general rule th e more arresters th ere arc per mil e 
ilw greater freedom there will from t rc,nbles with certnin 
kinds of discharge. On the other hand it is ver:v . easy 
to produ<'e, 111 the lnbor,1tor_v or 011 the line, a discharge 
along n win• ~ ft. or ;l ft.. long whi1·h will punct nrr> 
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the insulation (If two do uble eot ton covered wires 
plaePd together. A line arrester wou ld haYe very 
little effect in taking eare of a discharge whieh is 
near or just oYer a car. That has to be taken by the 
car arrester. The line arrester would help out in such a 
case only by reducing the quantity of electricity that the 
anesler on the cnr w·onhl h:we to lake care of. As a 
rule two arresters per mile are sufficient to relieve the 
ordinary strain . On the other hand 40 arresters per mile 
along the line would not take eare of some kinds of dis
charges. Direet strokes, howerer, happen Yery infrequently, 
ernn 011 long lines. Direct strokes will vary in intensity 
with the elouds. Some of the lightning arresters described 
would probably take eare of light direet strokes, but that 
has not yet been tested. It is doubtful if there is any 
lightning arrester that will dicharge a di1·ect stroke. One 
ca n only trust in Providenee and hope for the best. 

,v. H . i\IeAloney, Denve1· City Tramway Company. said 
that all his Ca l's WPre equipped with three arresters, and a 
great many of them with four. ·water boxes are used on 
the ears. an1l con:c;i<leralile trouble is had with them. 

Mr. Roberts said that his power station hnd received a 
<lin•1·I s troke, hut tlrnt th e nnester had taken care of it. 

The report of t Ju• Commit tee on l\Iaintenanee was ac
cept ed with thanks, :111(1 wa,; rPfe rrerl to the incoming com
mittPP. The meeting· then adjourned until 9.30 o'clock 
,Ved nesday morning. 

---◄♦-----

GERMAN TRACKLESS TROLLEYS 

A report recently presented to the Manchestel' (Eng.) 
Corporation 'l'ramways by n committee sent to i11Yestigate 
tr ackless trolley operation in Germany describes the con
ditions under which such lines are operated in the cities 
visited and gives the following summary of th e r ecent im
proYemen ts embodied : A lightly-constructed overhead 
equipment with brack.et arms nnd four trolley lines fed by 
overhead wires. Speeially designed overhead fittin gs for 
insuring the safe wol'king of the positive and negative lines 
Small single-deck cars with single motors and fnmt axle 
drive. Controllers of the cylindrical type with five pmn1· 
notches and four rheostatic brake notches. To minimize 
maintenane0, rubber tires on t he front wheels only. Single 
trolley polc•s with double shoe. Trailers used during busy 
hours. The r eport does not ent E'r deeply into the finances 
of th e problem, but states thnt the communities apparPntl~· 
are using the best available transportation means for thinly 
sel t 11-d tenit ory. 

----·♦----
R. L. 'l\fcDuffie has recently entered the sales department 

of the Laekawanna Steel Company, for the Metropolitan 
district of New York. 

On Sunday ·w. S. MeGownn took a select party of rail
road men from New York to Atlantic City by automobile. 
In the party, besides l\fr. McGowan and his chauffeur, were 
Nelson Grayburn, of Montreal, E.W. Chilson, of J. G. White 
& Company, Carl Sylvester, of Boston. There were inci
dents to the trip. John G. Buehler, of Brooklyn, had 
also started out by 'bubble" but got stalled at South Am
boy. The ease seemed rather hopeless, when to the joy of 
the party, McGowan came along in his "fifty," and the 
rescue was effected very courageously and expeditiously. The 
speetators say that nothing wns finer than McGowan's pres
ence of mind except the presenee of his auto. He had been 
training for the emergency for three years. 

LIGHTNING PROTECTION FOR ELECTRIC RAILWAYS* 

BY E. E. F. CREIGHTON 

In raihrny work the usual conditions are: Transi.nission 
at abont 13,000 volts, a. c., and utilization at about 600 
volts, d. c. 'l'he problem of protection is not the same for 
both. 

For the cl. c. system, where motors are operated at an~· 
and every point along the line, arr.esters must be carried 
with tl](' apparatus and placed in the line to give protec
tion to the apparatus. The d. c. voltage being compara
tively low, th e amount of insulation required is correspond
ingly l(,w, cons0qne11tly greater care must be taken to make 
the al'l'ester give a high rate of discharge without a dan
ge!'om; increase in pot ential, and also to make the circuit 
through the lightning arrester to ground short compared 
with the connPcting wires to the controllers and motors. 
The conditions of lightning protection are usually favorable 
on most d. c. roads because the wires are generally con
tiguous to houses and oYerhanging trees which take most 
of the induced electricity from the clouds. 

In an a. c. transmission circuit, especially in transform
ns, the insulation is mueh higher than in d. c. circuits; 
hence it is easier to obtain a good factor of safety in the 
design of the an('ster. Furthermore, the a. c. apparatus 
is eonccnt rated in stations instead of being distributed 
along the line, and only a small percentage of the lightning 
storms occur immediate!~' oYer the station. An induced 
lightning stroke loses much of it s potential while traveling 
along th(' li1w. 

The plan of pla('ing- lightning arresters on an a. c. trans
mission line to protect insulators only is ·uneconomical and 
inndvisahk. Helief g-aps have been useJ at the insulators, 
lrnt so fa r this device has not hcerr entirely a success. 

The nsnal sou,·ces of abnormal potential on the system 
and t Ire forms of protection r eeommended are as follows: 

(1) Direct sl rnke from dond to line. Trust in Provi
d<'ll('e al](l hop(• for thE' Jwsl. Tf the lightning cloud is not 
large 0l' the 1lisPlrnrge is a sidl' strnke, a modern lightning 
al'res tPr may take the disclwrge from the line· without 
damagp if it is si tuat ed a1 thP point s truck. Such a stroke 
does not rnn along· the line, lrnt jumps over the nearest 
insulators down to the earth. Snd, strokes are infrequent. 

(~) Tn<ln('ed str11ke on th e line from a cloud whieh dis
eharges in the neighborhood: On the line at a point nearest 
the cloud a peak of abnormal potential occurs, usually cov
ering less titan a thousand feet. This freed charge usually 
spreads out over th e line and runs into the station where 
it meets a choke coil. If the lightning arrester has a 
reasonnble spark potential and a sufficient discharge rate, 
the charge is carried harmlessly to the ground before it 
1·an get t hrouglt the lightning choke coil to the apparatus. 
If after this the dynamic current from the generators 
follows the discharge path of the lightning over the ar
rester, th~ latt er must be capable of extinguishing this 
energy current without damage to itself or disturbance to 
the normal potential of the system. The actual quantity 
of electricity in such an induced stroke could be furnished 
many times over by even a small pocket battery, but the 
rnte of discharge is so great that the power may be com
parable to that of the generating apparatus. The durations 
of many of these strokes have been measured and usually 
ean be expressea as a few thousandths of a second. Some-

* Read before the Ameriean Street & lnta-m-ban: Railwasr EDgimeerim.g
Association, Atlantic City, N. J .• Oet_ 12,.13. 14.15 amd 16.1908. 
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times scveml of th ese short discharges will occur in quick 
succession- ns many as seven within a second have bee n 
recorded. 'l'hcsf' stw1•essive s trokes give the effect of longer 
duration. 

The protection again st these high freqneney transitory dis
charges involves choke coils, mnll igap or aluminum ar resters 
on a. c. and single gap or aluminum ar resters on d. c., with 
a short length of wire or strip 1·0111w1·t ing to thoroughly made 
grounds. 

Third. An abnormal potential dist urbance orc·asionally oc
curs on an a. c. electrical system an d is not due di redly to 
cloud lig·htning, a lthoug·li it oft en happens as a sequence and 
is attributed to lightning. A small boy with a stone an d an 
accurate aim, however, may accomplish the same result. These 
surges occnr when an accidental arc plays from any phase to 
either the earth or an insulated conductor of any kind. The 
usual location is an arc over a line insulator or a transformer 
bushing. The accidental arc is extinguished at every alter
nation of the generator wave and is reestablished in the 
reversed direction, and each time a surge is set up on the 
system. If the conditions of capacity and inductance on the 
system are favorable, these surges may have more destructive 
effect on the apparatus than cloud lightning. Their source 
is internal and they reach the weaker internal windings of 
generators and transformers where the lightning cannot pene
trate. The duration of these surges is the same as the time 
the arc is allowed to play and is often many minutes. The 
surges are manifested most strongly on the phases not arcing 
to ground. 

As to the protection for this condit ion, the older types of 
multigap arresters are not suitable. The generator current is 
caused to discharge continually through the a,r rester until the 
resistance becomes oYerheated and the C'ylinders welded 
together by the arcs. If the surges have only sufficient 
potential to discharge down the gaps lo the high resistance, 
the modern g-raded r esistance multigap arrester ;,ill cnrry the 
discharge for a number of minutes without damage to itself. 
The gap aluminum arrester fot· a. c. is designed to carry a 
continual discharge for a half-hour without damage to itself 
and iR, therefor e, the 01ily one adapt ed to ta ke care of thesl' 
discharges. It is estimated that, in general, relief can be 
given by switching or otherwise within a half-hour. 

Fourth. The fonrt h form of potential disUu·banre results 
from a short circuit of one phase of a multiphase generator 
and occurs on the phases not shor ted. The exeessive current 
in one phase in the armature reacts on the fields of the 
generator for. an instant, over-exC'iting them. and thus eaus
ing the generation of excessive potentials. The dnration is 
brief but since the energy of the generntor is back of it, the 
destructiYe effects on the lightning arrester, whirh 1s 

designed only for normal potential, are difficult to avoid. 
This condition requires an extra fartor of sa f Pty in the 
lightning arresters. 

The breaking of a short-circnit arc on ei ther a. c. or d. c. 
frequently produces an clectro-magnctir kick of pot ential. 

CHARACTERISTJ CS OF LIGH'rING AHHESTEHS 

The characteristics of the graded shunt multigap arrester 
for a. c. and the gap arrester for d. r .. have been already 
described before the association. A few brief statements, 
only, will be given here regardin g the two types of aluminum 
arresters at this time. 

In all the types of arresters employing ohmic resistance 
to limit the current of the generator to a value that would 
not cause a disturbance on the system, the same resistance 
limits the disrharge rate of lightning and therefore main-

tains the lightning potential on the apparatus. In the 
alumin nm arrest er t lie current of the generator is limited 
independently of the disclrn rge rate of the lightning current. 
This is done by the fi lm on the surface of the aluminum 
plates. This fi lm gives a counter electromotive force equal 
to the imprcsRed voltage up to a definite limit. The actual 
press ure usc<l is 300 volts per cell. 

The ar rester used on 600 volts d. c. has two cells in quart 
ja rs. These eclls arc conncetc11 directly to the eircuit with
out the use of a sp,Hk gap. Since it is impracticable to go 
below n C'Pr ln in sized gnp, ii will n:quire from 2000 to 3000 
,·olts to britlgc this ga p. l'huke coils must be depended upon 
to hold the potential from tlte appara tus and pile it up 
at t he lightning arrester. The aluminum arrester, having 
no series gap, begins to discharge as soon ns the voltage 
r ises abo,·e norma l. This early discharge te11ds to relieve 
the st rain as rapidly as it appears. At normal generator 
potent ial the d. c. aluminum arrester has a leakage current 
ranging f rom 0.001 to 0.005 amp., but since the internal 
resistanC'e of the 1908 arresters is about one-half ohm, the 
discharge rate is about 2 amp. for every volt above normal. 
If the lightning were severe enough to produce a 1000 amp. 
disc·harge it would raise the voltage at the terminals of the 
arrester f rom 600 to about 1200 volts, which is still within 
the safe limits. It should be noted that this current is not 
dnnvn from the generator. Since the latter produces only 
GOO volts and the count er electromotive force of the two 
cells remains 600 volts, practically no current is taken f rom 
the generator. The action is somewhat analogous to the 
safety valve on a steam boiler; it discharges only at excess 
pr essure. 

These good characteristics of the aluminum arrester wiU 
be of little avail, however, if proper precautions are not taker1 
to keep the connecting leads short and of low inductance. 
F urthermore, the g·ood qualities have been obtained at some 
sacrifi ce. Since there is a constant leakage of current 
through the cells there is a gradual destruction of the 
positive plate. Cells have been operating over a year. Re
newals are easily made, but more inspection must be given, 
for the present at least, as the price of greater protec-

. tion. On every system these aluminum arresters are recom
mended for the protection of valuable apparatus like gen
erator s and converters, with also an arrester for each feeder 
at t he point wher e it enters the station. Where the present 
ga p type of ar resters is giving satisfaction there is no reason 
for c·hanging, but where the lightning troubles are severe 
the aluminum arresters are recomended for use on cars, as 
auxiliary assistance to the car arresters and along the trolley 
where they shonld be spaced two to the mile. 

In the a. r . ar rester the cells take a different form. There is 
a stack of inverted cones spaced about a ¼ of an inch 
apart. Each space is partially filled with electrolvte. The 
wearing ael ion of the alternating current is so great that 
it is advisable to place the gap in series with the cells. This 
ga p is set slightly above normal line voltage so that the 
arrester comes into action only when required. This a. c. 
arrester has been in service several years and now may be 
considered quite beyond the experimental stage. 

The best form of station ground is made bv driving 
eight or more vertical iron pipes equally spared 5 ft. to 8 
fl. and encircling the building. The pipes should be con
nected by a metallic conductor, preferably strip copper. 
Oreat~r conductivity will be obtained a t each pipe by 
scoopmg out the dirt around it at the surface and placing 
therein a few pounds of salt. Water should then be poured 
into this basin to carry the salt to the stratum of earth of 
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good conductivity. The basin may then be refilled with 
dirt. 

This paper is intended to give only a brief review of the 
general conditions of lightning protect ion and does not 
take up special conditions and problems. 

----♦·----

ASCERTAINING THE RELATIVE WEARING PROPERTIES 
OF RAIL STEEL 

E. H. Saniter, in a paper read before the Iron & Steel 
Instit ute of Great Birtain, described a machine for ascer
taining rail wear as it takes place in practice. The principle 
on which the test depends is that of a round test piece 
which revolves and rotates by friction the inner ring of a 
ball bearing loaded with a fixed weight, the action being 
very similar to the action of a wheel rolling on a rail. The 
test piece is made long enough to project well through the 
ball bearing and thus preYent any material side flow of the 
metal. The test piece at the part used is earefu1ly measmed 
with a micrometer gage, to the ten-thousandth part of an inch, 
before and after the test, and the wear test number as given 
in the table below is the number of 10,000 parts of an inch 
by which the diameter has been reduced. 

The following table gfres the comparative results obtained 
·on steels of varying hardness: 

Carbon . Silicon. Sulphur. Phos- Man- N' k I Wear 
phorus. ganese IC e ' No. 

I -~·I_~ 
Per Per Per Per Per Per I 

Cent. Cent. Cent. Cent. I e 11 t. 'itt..t I Rail 0·61 0 2 ,7 0 ·02~ o ·O:!\i 0·72 2'l 
Rail 0i7 fl'l•G I 0·022 0·0 12 O''i lS Nil I 40 
Ral l O·"il 0 0,3 II 0 19 0·010 11·72 ~8 
Trnm Rai l 0•59 0•2;s 0'026 0 U:ll 0 8~ 48 
Tram I-tail 0·::l l <r8 13 0·U5<i 0·007 0 6:l 64 
Rai l 0 43 0·215 lr0511 o·CJ55 1·11~ 65 
}{ail 0·40 o·u\11 0'1 !;ii 0·05, 1·08 67 
Axle 030 u·I 14 0·UL8 O·OL7 0'69 75 

The smallest wear number shows the least wear, and con
sequently represents the best wearing steel. The test pieces 
are taken from the top corner of the rail head, and in a lon
gitudinal direction. 

----·♦·----

OLD AGE PENSIONS IN ENGLAND 

At the seventh annual conference of the Municipal Tram
ways Association of Great Britain, held Sept. 23 to 25, 
Alderman H. Linsley, chairman of the Salford Corporation 
Tramways, presented some information on what British 
tramways are doing for superannuated employees. 

In Glasgow the Corporation Tramways Friendly Society 
started a superannuation fund in 1899. The. revenue of this 
fund consists of a penny per week per member of the so
ciety, and a like sum per member is contributed by the Tram
ways committee. The proceeds from the sale of all unclaimed 
p roperty found in the cars, all money found in the cars, and 
the conductors' "overs" is also added to this fund; and noth
ing is to be drawn from the fund until 1911. No employee is 
eligible to draw from the fund until he bas been in the 
service and a member of the society for 15 years, and in any 
case he has to be physically unfit for any kind of depart
mental work. At the end of 15 years' service an employee 
has a retiring allowance of 10s. per week, rising to 20s. per 
week after 25 years' service. 

The Liverpool Corporation Tramways Department has also 
adopted a scheme for providing retiring allowances to its 
employees, based on somewhat similar lines to those in Glas-

gow. It has decided to make no payments out of the funds 
for ten years. 

Belfast, however, has adopted a scheme which not only 
covers its tramway employees, but all city employees who are 
paid weekly. An employee unable to follow his employment 
through sickness or accident is allowed one-half of the aver
age of the vrnekly wages he receives, but payment at this 
rate only goes on for a certain period, and then the amount 
is gr aduated. This means, therefore, that an employee ren
dered unfit for duty by an accident receives half wages under 
the Government Compensation act, and the other half from 
the Corporation Society. The scheme also provides for re
tiring allowances for members disabled by reason of sick
ness or injury, or as may retire or be discharged from em
p loyment because of age or infirmity. On a member attain
ing the age of GO or 65 years, and having been a member 
of the society for 20 years, he is allowed a retiring allowance 
equal to one-half of the average of his weekly wage for ten 
years previous to his retirement. Payment on these lines 
did not operate immediately from the commencement of the 
society, but a graduated scale was adopted for the first five 
years. There are also payments on dismissal and death. 

---... ♦•----

STORAGE BATTERY CARS ON PRUSSIAN STATE RAILWAY 

According to London "Engineering" the Prussian Rail
way department has placed orders for a somewhat novel 
type of accumulator car with three firms, each of which 
will build 19 cars, according to the designs of Oberbaurat 
Wit tfeld. The firms are the Allgemeine Elektricitats-Gesell
schaft, the Siemens-Schuckert-W erke and the Felten & 
Guilleaume-Lalmieyer-vVerke. '.l'he first-mentioned firm will 
also supply the electrical equipment; the carriages themselves 
are being built by the Breslauer Aktien-Gesellschaft fur 
Eisenbahn \Yagenbau, and the batteries are being furnished 
by the Akkumulatoren Fabrik A.-G., of Berlin and Hagen. 
The cars are to serve as feeders to express trains and also 
eare for the suburban traffic of the provincial towns. The 
first of these new accumulator trains has been tested on the 
Templehof-Zossen experimental line, which has so often been 
mentioned. Each carriage consists of a car body proper, 
of the ordinary height, and a lower portion containing the 
batteries, the whole running· on two axles. The car body is 
subdivided into two compartments, corresponding to the 
third and fourth classes of Prussian railways. The bat
tery space, which is in the front of the front car and in the 
rear of the rear car, is entirely separated from the com
partments. '.l'he electrical equipment consists of two series 
motors with commutating poles, of 50 h.p. or 80 h.p. each. 
The battery comprises lGS cells, of 310 volts, and a capacity 
of 3G8 ampere-hours. The maximum speed is 50 km. (31 
miles) per hour, and the train can run at least 100 km. ( 62 
miles fully loaded. If one of the batteries should be dam
aged, the train will be able to continue with the other battery. 
Air brakes can be set either by the motorman or from any 
compartment. The brake operates in connection with a 
"deadman's" handle on the controller. Each train will ac
commodate 100 passengers. Among the lines on which the 
new cars are being put in service are the following: Glad
bach-! ulich-Duren, Osterfeld-Borbeck-Heissen and Heissen
Altendorf-Hattingen, Koln-Remagen, Koln-Aachen, and 
Koln-Niederlahnstein. These are all in the Rhenish districts, 
and the last-mentioned line is 80 km. long. Niederlahnstein 
is a little beyond Coblentz. On the line Konigsberg-Inster
burg, in East Prussia kingdom, these cars are likewise being 
introduced. The experiment is therefore started on a fairly 
large scale. 
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ADDRESS OF PRESIDENT SIMMONS TO THE ENGINEER
ING ASSOCIATION 

The annual address of the President of the Engineering 
Association, F. G. Simmons, was as follows: 

This, the sixth annual convention of our association, is 
remarkable in view of the fact that we convene for the 
second successive time at one city. All who were here last 
year will agree that no better location could have been 
selected for th€ inauguration of this change· in precedent. 
The example set by Inst year's convention gives us all a 
feeling of certainty that the present convention will be a 
,bright and shining success. That some city located f urther 
to the west was not selected at this time is undoubtedly 
due to the fact that the business depression which is being 
generally felt throughout the country appeared in the eyes 
of those to whom wern allotted the task of fixing the meet
ing place, good and sufficient reason for once more assem
bling on the Atlantic seaboard. Atlantic City last year 
proved her ability to take care of these conventions in a 
manner beyond criticism and we may rest assured that she 
will fully uphold her reputation. 

It is with a great -deal of pleasure indeed that I am able 
to call your attention to the fact that the reports of all the 
-0ommittees, and the Question Box also, have been p ublished 
and distributed to the members for over two weeks past, 
in fact some of them have been out for nearly a month. 
This, gentlemen, is a state of affairs we have been endeavor
,ing to bring about for years past and I believe you will 
,a,ppreciate its advantages. 

Your Executive Committee have exerted themselves in 
every manner possible to this end, but nothing could have 
been accomplished without the enthusiastic co-operntion of 
.others, and the Association owes a debt of gratitude to the 
various committee chairmen and their co-workers on the 
committees, to your able, efficient and energetic secretary, 
who has labored unceasingly for this happy result, and to 
the enthusiastic help which has been rendered us by the 
secretary of the main association and his assistants. 

The idea of carrying on the work of the association by 
means of Standing Committees, which was so ably put be
fore you by our Past-President, Mr. Adams, in his ad
dresses to the conventions at Columbus and here in Atlantic 
City last year, has been put into effect to such an extent 
that, as you have undoubtedly noted, all the work presented 
by the association this year, except only the Question Box, 
is present~d through the medium of Standing Committees, 
and it might be said that for years past the secretary has 
been a Couimittee of One appointed to bundle the Question 
Box. 

We have at the present time nine standing committees 
covering practically the entire field, bi1t it will undoubtedly 
be found desirable to add to, change and supplement these 
committees as we progress further and get more deeply 
into this important work. 

The reports submitted this year cover a broad field and 
represent much effort and much sacrifice on the part of the 
gentlemen responsible for them. Their value is beyond dis
pute, and as the committees continue from year to year, 
methods of standard practice should be developed that, 
backed with the approval of our association and the main 
association, will eventually save to the street and inter
urban railway interests the gigantic sums now being ex
pended in experimenting and through the lack of unification 
now existing in the business, in a manner and upon the 

same lines that great saving::; were and are being effected 
by the steam railway interests. 

It is advisable in my opinion that our standing com
mittees should endenvor to make definite recommendations 
as their work progresses in manner similar to the work 
nlrendy accomplished by our standardization committee, 
for all these committees should be in effect standardization 
commit tees. 

Tbese recommendations will of course require and entail 
much work in preparation and will and should be submitted 
to much discussion before the conventions in order that the 
very best possible conclusions may be arrived at, but it is 
::;trictly within the province of this nssociation to arrive at 
these conclusions, and thereafter present the recommenda
tions to the main association. 

In connection with the work of om· committees there is 
one vital point which I desire to bring to your attention 
at this time, and that is the difficulty so often encountered 
in securing answers to tbe data sheets sent out. It is cer
tainly wrong that only thirty-two answers, and iu mnny 
cnses a kss number, should be received to inquiries for data 
sent out to nearly two hundred member companies. Two 
excuses exist for this (there can scarcely be a reason): the 
firs t, apathy on the part of many of the companies; the 
second, a failure to account their operations so as to make 
the required data obtainable. To correct the apathy it 
should only be necessary to bring to the attention of the 
responsible head of the company the fact that his fees paid 
for membership are being thrown away unless he is willing 
to participate in the work being accomplished to the extent 
of seeing that these question and data sheets receive careful 
consideration and are given as full an answer as possible. 
The results to be finally obtained therefrom are the reasons 
for our existence and the object of his expense. In some 
cases certain data required by the committees is not obtain
able on account of the methods of accounting employed, and 
it would appear thnt a Joint Committee of the Accountants 
and Engineers might at this time devise ways and means to 
at least partially overcome this difficulty. It is undoubtedly 
essential that all the member companies see to it that some 
qualified officer give proper consideration and a formal 
answer to all inquiries along the· lines suggested above, 
which they may receive. 

Yon will have observed that notice has been sent out upon 
order of the Executive Committee thirty days in advance of 
the convention calling for a vote of the association upon 
three proposed changes in the Constitution and By-Laws; 
these are all important and deseTve your careful consider
ation. If you are not informed as to the reasons leading 
up to their introduction I am sure that any member of the 
Executive Committee will be glad to e::q)lain matters in 
order t)rnt you may later be enabled to discuss them and 
vote on them intelligently. 

The Executive Committee, as you have seen by the pro
gram and as you will be advised by their report, has set 
aside one entire day to be devoted to the inspection of ex
hibits. This was intended in no sense as an intermission 
in the work. The committee had brought before it much 
complaint to the effect that our sessions were so long and 
strenuous tlrnt little opportunity was had to inspect the 
comprehensive and instructive display of the manufacturers, 
and it was thought advisable to set apart a day for this 
purpose. In both your own interest and in the interest of 
the Manufacturers' Association I ask that everyune do 
actually devote this day to the purpose for which it was 
intended. 
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The American Street and Interurban Railway Associa
tion and its affi liated Associations, the Accountants', 
Engineers' and Claim Agents', have been much strength
ened during the year since -the last convention by the 
organization of the Transportation & Traffic Association. 
This completes our circle, or to be more exact onr square, 
there mnv being fo ur subsidiary associations covering· the 
fu ll fie ld of street railway work. 

In conclusion, I desire to beg yonr indulgence and solicit 
yoUJ_· assistance in carrying on the impending sessions of 
this association. There is much work to do in the time 
alloted. It is advisable that a full and free discussion of 
eYery rc>port be bad, and as these reports have been in your 
hands for some time and have undoubtedly been carefully 
stuclic>d by you, ,Ye can rightfully· expect an unusually free 
and int elligent discussion of them. For this very reason, 
howcwr, you will have had an opportunity so to digest the 
report and understn 11d its purpose that you -wi ll be in a 
position grea tly lo assisL the chair by briuging into our 
sl'ssiom; only that which is makrial and pedinent. 

It is also of extreme importance that you report promptly 
at !be time seL for the various sessions, and I wish to 
impl'ess on ewryoue the neeessity for their particular 
presem·e. The committeemen are sufficiently interested that 
thc>y will of course be present, hut it is fully as or more im
porl ant that lay members attend and participate in the 
<liscus;-;ions for only in t bis manner can the best results be 
obtained. 

Let .us ti·eat this, gentlemen, as we treat our daily sessions 
at onr office desk. Let the t ime set appeal to us as would 
an appointment on our daily work and there will then be 
no di ffic ulty in carrying on this convention in an orderly, 
satisfactory and business-like manner. 

---... ·♦·•---

CONVENTION PROGRAM FOR TO-DAY 

Question Box. 

Claim Agents ' Association 

( TRA YMORE H0'£EL) 

9 :30 A. lVL to 12 :30 P. M. 

Discussion-"The l\fedical Side of the Prevention of Acci-
dents." 

General Business. 
Reports of Convention Committees. 
General Business. 
Report of Nominating Committee. 
Eledion of Officers. 
Installation of Officers. 
Adjournment. 

Transportation and Traffic Association 

( GREEK TEMPLE) 

9 :30 A. l\I. to 12 :30 P. l\L 

Appointment of Committee on Nominations. 
Symposium- "Tbe Possibilities of a Well Conducted Pub

licity Department" (led by A. W. Warnock, 3d Vice
President). 

Papers by: 
George Sabin Brush, Clerk, Transportation Depart

ment, Boston E levated Railway Co., Boston, l\fass. 
B. R. Stephens, General Traffic l\fanager, Illinois 

'l'raction System, Springfield, Ill. 
Char les E. Flagg, Department of Publicity, Inland 

Empire System, Spokane, Wash. 
George H. Gall, Publicity Manager, Washington, 

Baltimore & Annapolis Electric Railway Co., Balti
more, Md. 

Charles W. Lamb, Advertising Expert, Milwaukee, 
Wis. 

Report of Committee on Interurban Rules. 

Accountants' Association 

( CHALFONTE HOTEL) 

9 :30 A. l\I. to 12 :30 P. l\L 

Convention Called to Order. 
Annual Address of President. 
Annual Report of Executive Committee. 
Annual Report of Secretary-Treasurer. 
Paper- "Organization of the Accounting Department of an 

E lectric Railway and Light Company," by A. R. Pat
terson, General Auditor, Savannah Electric Railway 
Company, Savannah, Ga. 

Report of Committee on "Collection of Blanks and Forms," 
by Elmer l\I. \Vhite, Secretary, Accountants' Assoeia
tion, Brooklyn, N. Y. 

Appointment of Convention Committees. 
New Business. 

1 :00 P. l\I. 

"Get-together Luncheon." (Place to be announced at morn
ing session.) 

Engineering Association 

(AQUARIUM COURT HALL) 

9 :30 A. lVI. to 12 :30 P. l\f. 

Report of Committee on Standardization. 
Report of Committee on Power Generation. 

2 :00 P. 1\f. to 5 :00 P. 1\1. 
Report of Committee on Control. 
Appointment of Nominating Committee. 
Report of Committee on Power Distribution. 

American Association 

(GREEK TEMPLE) 

2 :00 P. 1\1. to 5 :00 P. l\L (Executive Session.) 

Appointment of Nominating Committee. 
Reports of Committees. 

(a) Education. 
( b) Compensation for Carrying l\lail. 
(c) Interstate Commerce Commission Classification. 
( d) Committee to Confer with Interstate Commerce 

Commission on Depreciation. 

--- ... ·♦·•---

An enthusiastic astronomer who had often recommended 
to his wife the study of the stars was surprised one day 
when she told him that never until then bad she appreciated 
the use of the telescope. She had often wondered what 
the Browns were doing at night and now knew that they 
sat up rnaking their own pickles. Rich fo lks, but Lord, how 
st ingy ! The fishermen from the convention bobbing around 
the horizon six or seven miles out in the long, lazy swells, 
and concocting fish stories iu the intervals of otherwise 
relieving their minds, may be astonished to learn that they 
are being watched by a whole city full through the Brill 
telescope mounted at the end of the car trestle. This ex
hibit shows also how a Brill car can be telescoped without 
the slightest damage or change in its interior anatomy. 
By day the telescope 'is trained on the ocean's surface, and 
picks up remote steamers with the ease of a derrick. At 
night it is fitted with a powerful celestial lens, and then 
yon can tell at once the difference between the milky way 
and the whiskey way. The moon bas been brought at once 
within the range of convention politics and its distance 
from Atlantic City accounts for the fact that on Sunday 
night it was seen to be full. The J. G. Brill Company have 
added to the entertainment of a great many people by this 
optical addition to the resources of the week. Even the 
older people now stay out in the sentimental moonlight. 

••• 
It costs $12,000 a year to illuminate Atlantic City's board

walk. 
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CARRYING UNITED ST A TES MAIL ON STREET RAIL
WAYS - ITS ADVANTAGES AND DISADVANTAGES 

AND THE COMPENSATION THEREFOR* 

BY C. H. HILE, ASSISTANT TO VICE-PRESIDEN'l', BOS'l'ON ELEVATED 

RAILWAY COMPANY, BOSTON, MASS. 

The use of streel railways for the carrying of United 
States mail began early in the days of electric street rail
roading, the first attempt being made in St. Louis in 1892. 

The first line was a railway postoffice car running from 
Sixth and Locust Streets westward to the city's limits, a 
.distance of about 6 miles, the schedule time being 40 
minutes. 

In Boston, where the railway postoffice car service was 
established in 1895, it is believed that the possibilities fore
seen by Postmaster-General Wanamaker have been most 
nearly attained. Besides Bost.on, six cities and towns lying 
in the metropolitan district are served by the railway post
-0ffice car service furnished by the Boston Elevated Railway 
Company. Within the limits of Boston and the six cities 
and towns 25 sub-stations are served. The number of de
liveries and dispatches of mail varies from one to 40 per 
<lay, depending upon the importance of the :,;tat.ion and its 
location with respect to the routes laid out. 

'fhe railway company maintains 12 railway postoffice 
ears for this service, all fully equipped for the "working" 
of mail en route. The work is laid out in 22 routes vary
ing in distance from three to 24 miles per round trip. Six
teen mail clerks are assigned to this service by the Boston 
poste.ffice authorities, and their work is performed on the 
ears to the great saving of time in the dispatch of mail 
matter and the advantage of saving much needed room in 
the main office for the number of men and mail they handle 

.en route. 
In addition to the mail-car service about a dozen routes 

are in operation for the dispatch of closed pouch mail on 
the regular passenger cars. The railway postoffice car 
mileage for the Boston service amounted to 231,381 miles 
in 1897, with about 16,000 miles of closed-pouch service. 

By the system of mail dispatch and delivery thus worked 
out by the Boston postoffice officials incaiculable advantages 
in the matter of prompt delivery of all mail matter in 
transit are gained. Letters from the surrounding ·towns and 
the various substations destined for New York and out-of
town business centers are collected, ''worked'' en route and 
delivered directly to the steam-railroad stations, instead of 
being carried to the main office as formerly and there 
• 'worked'' and sent to the steam-railroad stations by 
wagons. 

The system of service here instituted particularly lends 
itself to the quick dispatch and delivery of mail matter 
between the towns covered and the local business centers 
where substations are established. The Boston postoffice 
officials have especially perfected the service to this end. 
Where it used to take hours and even more than a day for 
a letter to go from one town or community to another, it 
is now a matter of minutes or a few hours at most. Earlv 
in the service the advantage of a night route was appreci
ated by the Boston officials. The railway company pro
vided a 25-f t. car fully equipped for the handling and 
"working" of the mail. The car starts after midniO'ht 

• b 
with two clerks, taking in seven cities and towns, calling 

*Read before the American Street and Interurban Railway Trans
portation and Traffi c Association, Atlantic City, N. J., October 12, 
13, 14, 15 and 16, 1908. 

at 20 postoffices, and by the time it reaches the main office 
it has covciwl about 70 miles. All the mail matter which 
has been collected from the street boxes and brought to the 
local substations or postofficcs is taken on the car. and 
"worked" in transit nnd delivered at a point where it is 
ready for the hands of the letter carriers for the first de
livery, or at the steam-road station if destined for out of 
town. Previonsly the letters of the late evening mailing 
would be collC'cted and left at the local postoffice or sub
station, where it would lie until next morning, then have 
to be "worked," sent into the main office in Boston and 
there "worked" and sent out by wagon, car or steam 
train to its destination . 

The highest attainment of the Postoffice Department 
should be to carry first-class mail matter in the 'Very short
est possible time from the point of dispatch to the point of 
delivery. That the postoffice officials appreciate the desir
ability of giving the people the best service is fully shown 
~n their annual reports and recommendations, as well as 
m their endeavors to secure from the railroads and steam
ship companies fast train and boat service, and also as 
shown in their adoption of, and experimentation with the 

. ' pneumatic-tube service in the larger cities. However, the 
one means which prevented the widest possibilities for 
saving time and labor and giving expedition to the service 
has not been availed of to nearly the extent that it could 
and should be. The street railways, with their lines run
ning to the homes and business places of the people, touch
ing the business centers and connecting suburban cities 
and towns, offer quick and reliable facilities for the realiza
tion of all the advantages postoffice officials have so fully 
outlined in their annual reports. 

. T~ey c_an. supplant and improve immensely the wagon 
servrne still m use, supplement and expedite the carrier and 
messenger service and simplify and cheapen rural free de
liv_ery, and, at the same time, afford the advantages of the 
railway postoffice steam-road servi~e, which enables railway 
clerks to "work" mail en route. 

While the first attempt to utilize the street railways for 
carrying mail began in 1892, the extension and development 
was slow, and not until 1893 did there appear to be much 
C'.'i_d~nce of gTowth or an active appreciation of the possi
b1hties of the service. In this year the service was insti
tuted in Boston by an agreement with the '\Vest End Street 
R~ilway Company. The railway postoffice service began 
with eleven 16-ft. cars, with a compensation of 11.68 cents 
pe: car mile. To-day there are 12 cars maintained by the 
railway company, and for the 16-ft. cars the compensation 
now amounts to 15.9 cents per car mile. In a period of 
11 years the car mileage on the Boston system has increased 
from 16~,655 in 1897 to 231,381 in 1907, or at an average 
rate of mcrease of about 3.88 per cent. 

The total nurn ber of street-railway mail routes reported 
in 1906 was 487 (including railway postoffice car and closed
P?nch service). In the same period covered from the begin
mng of the use of street railways for the car rying of mail. 
i. e., from 1892 to 1896, the postoffice r eport shows that 
on the steam roads the number of mail routes have in
creased from 226i to 3168, or 907 new r outes es tablished. 
In 1897 there were 65 railway postoffice cars reported in 
service throughout the United States · on s treet a nd cable 
roads, and in 1907 t he postoffice reports showed 28 cars. 
The car mileage dropped from 1,fH2,829 in 1897 to 795,252 
in 1905. 

During this period of developmPnt of t he s treet-raihva~ 
mail-carrying service the growth in the upbuilding and e;-
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tension of electric street and interurban railways has been 
phenomenal. 

W hen you take into consideration all these faets and 
read the fine endorsements of t he street-railway mail service 
and its possibilities by the postmasters-gener al and t he 
officials having direct charge of such service, the co nclusion 
is inevitable that t here is something wrong somewhere, and 
that for some reason the public fails to get what it is en
titled to from the Postoffiee Department. 

Looking into the history of the service from the be
ginning it would appear tha t a misconception of the value 
of the street-railway mail facilities existed in the minds 
of t he postal authorities and to some extent, it might be 
said that the railway managements misconceived the ad
vantages a nd value of the United States mail ser vice as 
developed by the Postoffiee Department . 

P ostmaster-General Bissell in his report for the year of 
1893, in refen-ing to the street-railway mail service, says: 

'' These companies ean perform mueh service that other
wise would depend on star carriers; and as the visible out
lay incurred by the roads is small, t hey ar e disposed to 
accept ordinary railroad rates for same.'' 

Without any investigation as to the cost or value of this 
class of ser vice, fro m the beginning it would appear that 
steam-railroad mail service and the compensation allowed 
therefor fo rmed the basis fo r determining what remuner
ation the Governmen t would allow the street-railway com
panies for the carrying of mail. 

In the report of Second Assistant Postn,aster J. Lowrie 
Bell, 1893, he says : 

'' The department has maintained the position that the 
maximum cost of electric service must not be in excess of 
the maximum pay for corresponding weights on steam 
roads; and the disposition of the managers is to accept of 
t he application of the statutes and regulations governing 
steam carriage. ' ' 

In t he report of Postmaster-General William L. Wilson, 
1895, he says: 

' ' The system in operation on the steam roads has been 
adjusted to the electric and eable lines in such a manner 
as to r ender excellent service already and to promise fur
ther development.' ' 

It was upon such mistaken premises that the bill regu
lating str eet-r ailway mail service was formulated and pre
sented in 1895 and later became a law. 

In the same report in whieh the new regulations govern
ing the _compensation for the service rendered by the street 
railways (see report of Second Assistant Postmaster Neilson 
in Postoffiee Department report in 1895), Second Assistant 
.Postmaster Neilson says, referring to street-car mail 
service: 

"The total expense, as near as it ean be estimated, will be 
very much less than the present estimate for wagon service 
for the same amount of service rendered; that is, the same 
number of deliveries. However, by the electric lines the 
senice will be more than doubled as compared with that 
rendered by the wagons, with a Yery slight increase over the 
present cost of the wagon service, if any. The impression is 
that the entire improvement will be gained for practically 
the same amount of expense to the government, which will 
undoubtedly be a most satisfactory result." 

Regulation wagon service at this time was costing from 
lo to 22 cents per wagon mile, while the bill recommended, 
allowed for a fu ll railway post al car 16 ft. long and to 
be used for postal purposes only, a r ate 110t to exceed 12 
eents per car mile. 

As shown in the foregoing quotation just what kind of 

service t he street-railway service would replace, and in de
fin ing the operations and equipu:'ient of the postal cars, it 
is clearly indicated that the conditions under which steam 
road systems fu rnished mail service were radically different 
from those under whieh the street railways would be enabled 
to operate. 

Take the railway postoffiee car for example: With the 
steam road a car is added to a train, without an additional 
employee being added to the train crew; it in no way inter
feres with the running time of other service in the matter 
of right of way or incidental delays in mail eolleetions. In 
t he case of a street railway for every car that is operated 
two men must be employed, and with the frequency of 
service which is maintained by the railways interference 
with the regular passenger service is inevitable on account 
of the collection and delivery of mails and the giving of 
the right of way to mail cars. Also with the street railway 
postoffice ear service, eost of maintenance is necessarily 
higher sinee eaeh ear must earry elaborate and complicated 
electric equipment, motors, etc., subject to the hard usage 
of city car service, while the steam railroad car is equipped 
with comparatively simple and standard apparatus used in 
ordinary steam road praetiee. 

In the matter of carrying closed pouch mail, again the 
ct,nditions are radically different. The trains on steam 
roads always have baggage cars or compartments for ex
press and baggage giving ample spare space for mail pouches, 
under the care of a person whose only business it is to look 
after the contents of the baggage ear or compartment, anrl 
lit.tie or no risk of such matter coming in eontaet with 
the traveling public. 

In the case of the street railway, closed pouch m:Hl is 
carried on the regular passenger car under the supervi!-.1011 
of men whose duty is primarily looking after the s~1fety 
and welfare of passengers and the revenue of the •'.!om1Jany. 

Street railway cars are designed to give the greatest pos
sible carrying eapaeity with the least weight and useless 
space, and as is well known in every eity and town in which 
street railways are operated there are two periods occurring 
each day when every available foot of carrying space is 
needed for the accommodation of passenger traffic. It 
would, therefore, seem entirely reasonable to contend Lliar., 
for the purposes of the postoffice authorities the use of 
street railways for carrying mail presents an entirely dif
ferent proposition in their application, and in the consider
ation of compensation. 

The postoffice officials seem to have approached the 
question of utilizing street railways, so far as their utility 
it concerned, with an appreciation of their capacity to per
form, in a better and more expeditious manner, the work 
then being performed by wagon and carrier service, but in 
the matter of compensation, the steam road service furn
ished the more f avorable basis for arranging rates of pay 
allowed r ather than the service supplant ed. 

In the r eport of Postmaster-General Bis~ell, for 1893, h~ 
says: 

" These companies (street railways) can perform much 
ser vice that otherwise would depend on star carriers. " 

Second Assistant Postmaster J. Lowrie Bell in his report 
fo r 1893, says: 

'' In the aggregate it is 'believed that this class of service 
(s treet railway service) will be a saYing rn eost over star 
and mail messenger routes.'' · 

Yet the service under consideration was making it pos
sible to make quicker and more frequent deliveries and dis
patches of first-class mail. It was also making the sub-
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station in postoffice administration a praetieal fact, bring
ing all t he faeilities of the main ofTice almost to the doors 
of the people. 

Besides the loeal benefits in supplanting wagon and mes
senger routes service, there has been, as, for instance, in 
Boston, an adaptation of the funetion of the steam railroad 
railway postoffice car whereb,v elerks are employed on the 
cars who "work" the mail en ronte, thus saving the post
office spaee, extra work in the main office and at the same 
time gaining hours for the delivery and dispateh of mail. 

The street railway eompanies are legitimate business cor
porations, endeavoring, as do all honest business eoneerns, 
ti, fulfill their obligations to the publie and at the same time 
earn fair returns upon the money invested by their stoek
holders. 

While they are from the nature of their business semi
public institutions, there exists no reason or obligation, 
either moral or in law, why they should perform a serviee 
whieh continually ent:ails a loss. It is a fact that the. com
pensation allowed the street railways for the railway post
office serviee rendered is below eost. It is also a fact that 
at no time in the history of the development of the street 
railway mail serviee has the question of eompensation been 

The representative of the Postoffiee DcparLment uf tbf 
Uni ted Stat<>s who was making an investigation intiJ the 
railway mail scnice of Ureat Britain and ot her E uropean 
countries, in reporting to the postal authorities (see Sec
ond Assistau t Postmaster's report, in report of Postoiuce 
Department for year ending June 30, 18!)8, pages 318 and 
320) states: 

'' In reply to a question as to what was regarden a r-ea
sunable e01npe11~ntion fo r a mail train, I was told that it 
must not in any event execed the revenue derived by the 
railway company from an average passenger train of like 
size.'' 

It is along some such lines t hat the question of reason
able remuneration should be taken up by the United State~ 
Government, and the prices for the serviee rendered be 
fixed upon a reasonable business basis. Smee wages, fuel 
and material vary greatly between different localities, the 
cost for a given class of service should take such facts into 
eonsideration, and for this reason attempt sliould not be 
made to set a flat rate for the same service throughout tl1e 
eountry. 

The car mile has by custom beeome the chief unit in com
paring street railway operations and in the case of a rail-

TABLE I 

S HOWING TH E NUMBER O P i l AIL ROl'TES, MILES OF ROUTES, ~II LEAGE, EX PE NDITURES, ETC,, E NTERING INTO THE DEVELOPMENT O F T HE USE O F STREET 
RAIL\YAYS FOR CA RRY I NG U, S. l! AIL FROM 1895 TO 1907 INCLU S IVE 

Fiscal Total 
I I No. of Miles of 1

.Miles of Road Amount Amount I Total Roa d 

1 

Amount Ac-
Year No. Tota l R. P. U R. P. 0 . Operated Closed RC"com- Appropria- tually Ex-

End ing I of 1 Miles Mileage Cars Oper. Car Upon as Pouch mended fo r ted fot the pended for 
June l\l a il 1of Route 1 Operated In L'pon by 11ileage Pouch ,tileage t he St. Ry. St. Ry t he S t . Ry. 

30 Rou tes Service R. P. 0. Service Service Servi<:e Cars Service 

1895 I 19 t 12 126 HOct . 26 serv. 

I 
I at rate of 

73,356 1li .. 

: : ; ~i:2/ . 

. . 
1896 25 

·* 1.io2 :a 4i 181 16 90i ,863 
. 2,3i8 ,786 · s,oO.OOo ool $ 1 50.000 : 00 s ·139jj .i:si 1897 177 3 ,452, 173 5 65 303 68 1,6 12,829 

1898 229 1,550, 2 4,501,801 . 7 71 3 79 47 1,744,6941 1:m:tfl 2,2 96,703 3~5.000. 00 250,000 00 204,936. Oh 
1899 ·26 7 1,926.8 , 4,978, 130. I 63 385 . 36 1,829 .160 2,9 i-l,81.l 375,000 00 300,000.00 255 ,684.1 9 
1900 28 7 ~.346 9 1 5, iCl0,303 4 25 202 86 566 .8 58 tm:~~I .,.3 07,991 ., rn.ooo oo 350,000.00 288,358.40 
1901 32() L,956.9 1 6,589,408 6 20 2 83 . so 499 .020 .1 .'J<Jc ,L-!O 3 50,000 00 350,000.00 330,894.6 1 
1902 ., 27 3,503. 1 , 7,5.34 , 757 1 2-f .330.50 608,805 1:m::~ti 4J,_0.0,% 500,000.00 400,000.00 389 ,987.6 1 
1903 3 79 1 tmJ1 8,585,950.9 20 355. 1 7 523,253 5,.344 ,il 1 45 0,000.001 450,000.001 4rn,420.41 
1901 421 9,5J5,9L0.3 24 399. 07 5%,855 4,119.63 1 6,.l98,55ti 5 10,000 . 00 510,000 00 484,346.24 
1905 44:) 5,645.7 1 10,541 ,687.4 2 5 52 0 14 795 252 4,721 09 , 7.30i,401 606,00fl.00 550,000 00 52 1,825.7 9 
1906 460 6,014 . 71 11.114, 1~3.9 27 

I 

6 15,0CO.00 600,000.00
1 

556,2 19.05 
1907 4i;7 

. . 6 .. 343: 8 . . 11,302,554 CJ 2S 
1. 

793,600 00 698,000.00 +6 14,007 .3<J 
1908 I. 920,000.00 

t Th,.se amounts not re portecl uoon in separate s tatement by the P ost Office Department. 
* Esti mated . R ecords n ot com pleted on this item. 
+Annual rate of expend'tur 
The tota l number of mai! rnc1tcs . miles of routes and mileage in second. third a n d fourrh columns include a ll Railway Post Office ca r. t rai le r, 

apartment and closed pouch rout es. 

approached by the Government with the view of arriving 
at the actual value and eost of such service, or with any 
recognition of the right of the companies performing the 
service to fair returns upon their investment and costs. 

While the postal laws of Great Britain are more per
emptory in their application to railroads than in the United 
States, they at least recognize the prineiple of reasonable 
remuneration. 

Seetion 19 of the postal laws of Great Britain reads: 
"Every railway eompany shall be entitled to reasonable 

remuneration for any services performed by them in pur
suance of this act with respect to the conveyance of mails, 
and sneh remuneration shall be paid by the Postmaster
General. 

'' Any diff erenees between the Postmaster-General and 
any railway company as to the amount of sueh remunera
tion, or as to any other question arising under this aet, 
shall be deeided by arbitration in manner provided by the 
aet of the session of the first and seeond years of the reign 
of her present majesty, chapter ninety-eight, or at the option 
of sneh railway company, by the Commissioners." 

way postoffice car there is absolutely no reason why it 
should not bear its proportion of expense per car mile, tak
ing into consideration its size and weight. Since the single 
car is the unit in transportation, in city and town street 
railway service, whether the car be used f or mail, freight, 
express or passenger service, no legitimate reason ean be 
advanced why eaeh ear in proportion to its size and Wdigh:, 
should not eontribute its share toward the revenue of the 
company. 

In these days of publieity in all that r elates to public 
service corporations, with the facilities whieh the Interstati:i 
Commerce and State Railroad Commissions, and the Bnrea n 
of Commerce and Labor, have for securing correct informa
tion coneerning eosts of operation, earnings and capital nc
eounts of railway companies, it would not seem a difficult 
task for t he postoffiee authorities, or a congressional eom
mittee, and the railway eompanies, to arrive at basie figures 
for determining what would be reasonable remuneration for 
the several elasses of mail service now furnbhed by street 
railway companies. 

Since costs entering into the furnishing of this servief 
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vary anywhere from 20 to 50 per cent, or even more, de
pending upon locality, it seems a fair and logical proposi
tion that these facts should be taken into consideration in 
determining the rate of pay for mail service. 

Table II, made up from the annual reports of the com
panies considered, illustrates the difference in costs, ex
p enditures, etc., due to locality and operating conditions. 

In any investigation which may be made, with the view 
uf determining costs and fair compensation for street rail
way mail service, the importance of the recommendation 
made in the last annual report of the Postmaster-General, 
for the extension of the parcel post to the rural free de
livery service and a reduction in the cost per pound for 
t he present parcel post service should not be lost sight of. 
l n the development of the street railway mail service, its 
use for the purposes of the Postoffice Department should 
expand and become more diversified than at present, but, 
upon the basis of present compensation allowed, such ser
vice must either be refused by the street railway companies, 
ut· the further burden of increased loss be borne. 

Much as may be said upon the subject of street railway 
mail service, and however enthusiastically the postoffice 
officials may describe the great advantages of the service 
to the communities served, there is, probably, no influence 
so potent against a fair and unprejudiced consideration of 
t he question of railway mail compensation, or for that mat
t er, the consideration of any scheme looking to the fullest 
development of' the postal facilities, by the Postoffice De-

TAllLE II 

could hopefully enter upon a systematic policy of enlarged 
and progressive service with the assurance . that sound busi
ness management and increasing facilities would bring com
mensurate returns which would not be swallowed up in the 
maw of private interests without any public advantage. This 
misapplication of a legitimate public object to strictly per
sonal ends not only entails a large loss and taxes all the 
people for the benefit of a few, but it cripples the Depart
ment and obstructs needed improvements." 

- - ----+·----
EMERGENCY STRAIGHT AIR-BRAKE EQUIPMENT 

The General Electric Company is exhibiting this year an 
emergency straight airbrake equipment, developed for cars 
operating singly or in short trains of two to three motor
cars, or a motorcar and one or two trailers. It is essentially 
a straight airbrake with the addition of an emergency valve 
and an auxiliary reservoir whose function is to cause the 
brakes to be automatically applied on all cars in the train 
in case of a break-in-two. The emergency valve consists of 
a piston, which operates a slide valve and which is normally 
held by a spring in such a position that the slide valve 
establishes connection between the brake cylinder and the 
service train line from the motorman's valves. One side of 
the piston is acted upon by the pressure of the air in the 
auxiliary reser~oir, the other side of the piston being 
normally subjected to an equal pressure from the emergency 
train line. The auxiliary resorvoiT is kept fully charged by 
a small port in the valve seat. The emergency train line 

is charged by leak grooves around the piston. 
In case the emergency train line is opened to the 

Earnings 
From Op

era tion 1->er 
Car l\ lile 

Operating 
Expenses 

per Car 
Mile 

Charges 
Against 
In . Orne 
per Car 

atmosphere by the cars pulling i apart, the pressure 
on the under side of the emergency valve piston is 
reduced, and the pressure of the auxiliary reservoir 
forces the piston down, moving the slide valve ,vith 
it and connecting the brake cylinder direct to the 
auxiliary reservoir. The connection between the 
brake cylinder and service train line is cut off at 

Mile 
I 

• .\verage of a ll railway~ in 1\'lassachusetts, 
1907 . .. . . . . . · 

B o ston Elevated Rail wav Co . I 907 .. 
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New Orlean~ R ailwa y &- Light Co, I </Or, 

partment, than the condition foisted upon the people by 
the abuse of the law governing the can-iage of second-class 
mail matter. In this connection it is interesting to read 
t he following extracts from the reports of the Postoffice 
Department: 

Postmaster-General James A. ~ray, in his report for 1897, 
says: 

"By the Acts of CongTess passed in 1874, 1879, 1885 and 
1894 a privileged class has been created, entitled to the use 
-0f the United States mail service either free of charge or at 
a cost far below the price the Government is compelled to 
pay the railroad companies for the transpo1iation of the 
mails thus carried. The right thus conferred is entirely 
abstract from the right to frank official documents, which is 
given to members of Congress and the officials of the ex
~cutive departments and other public servants. It is bestowed 
upon persons engaged in private enterprises, and inures 
s imply to their emolument, without any appreciable benefit 
to the public at large, while the loss on this service, now 
amounting to more than $26,000,000 a year, is defrayed out 
of proceeds of taxation drawn from all classes of the people." 

Postmaster-General Charles Emery Smith, in his report 
for 1899, refers to the abuses in second-class matter as 
follows: 

"For this costly abuse, whic>h drags on the department and 
weighs down the service, trammels its power and means of 
-effective advancement in every direction, it involves a shi>er 
wanton wnste of $20,000,000 or upward a year. The postal 
<leficit for the current year is ir(UH0,,76. But for this wrong-
fnl ::ipplii,ation of the second-cluss rate, instend of a defkit, 
there would be a clear snrplus of many millions. If this 
<leadly burden upon the mails were removed the Department 

the same time. 
The motorman's valve is similar to the G. E. straight air

brake valve, except that it has an emergency position in 
which the emergency train line is connected to the atmos
phere. In this position the emergency valves operate ex
actly as if the train had pulled apart. With this system 
an emergency application of the brakes can always be 
made, even if the main reservoir pressure has been lost, 
due to a leak in the reservoir or in the connections between 
it and the motorman 's valves. 

These equipments are being extensively used by a num
ber of large city railway systems which operate two or 
more cars in trains during rush hours. 

---◄-+·----

F. I. Fuller, general manager of the railway department 
of the Portland Railway, Light & Power Company, Portland, 
Ore., has returned to that city after a short stay in the 
E ast in the interest of the company. Mr. Fuller attended 
the fender tests at Schenectady, and is quoted by the Port
land "Oregonian" as being favorably impressed with the 
methods adopted by the Public Service Commission of New 
York to determine the efficiency of the devices offered for 
trial by the various manufacturers. On his way West Mr. 
Fuller inspected a number of pay-as-you-enter cars which 
are being built for the Portland Railway, Light & Power 
Company in St. Louis. Mr. Fuller says that these new cars 
will be ready for delivery soon, and that they will all be 
placed in service for operation during the winter. 
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LUMINOUS ARC HEADLIGHTS 

Tiu· adoption of the ln minons arc lamp for street ligllting 
has met. with such success tha t it is now being used for 
hcadl ig·h1s on ei1y s treet and in1nnrban cars. In this capac
ity it has been found lo be in many respcets a more efficient 
and rclin~le headlight than the enclosed carbon arc. 

Tlw aceompanying illnsti-ation shows a headlight of this 
type made by t he Gc,wral Electric Compa ny, which is similar 
in extemnl nppcarancc to the earbon head light. It consists 
of a ga lvanized sheet steel easing reinforeed by iron door 
eastings, maki ng· n rig-id strnctur<:'. 

T lw traek illu mination at night i:-: exeellcnt. The head
light not only illumina tes the traek for n <lista nee of 1200 
to 1800 ft. ahead of t he <'al', but g-in,:,; a broad beam. The 
lighting of a considerable area cnch sicle of the track is of 
assistance to a. motorman in approaching cnrves an<l is an 
additional insuran ec against <'ollision with whicles, animals 
or persons approachin g· the track al rond erossing·s. 

The pecul inr <·hnracteristics of the luminous arc are such 
that h_v rPversing the current, thereby nrnking the copper 
electrode neg·atiYe, the liglit is red1H·t>d to such an extent as 
to make snr h a hea dlight snitable for city senice. This is 
readily accomplished by a reversing· switeh installed in the 
c•ar vestibule near the motorman. 

The nrn intena11ce of the enclosed ,11·1· headlight for cars has 
been comparafo,cly hig;h 0 11 account of excessive globe break
age and r esulting rapid consumption of earbons. A life of 
2000 to :lOOO hours for the positive eledrodc, 50 to 75 hours 
for the neg·ative electrode, together with the absence of all 
enclosing· g-lobes, are strong· arguments in fnvor of the 
lnmi11ous arc headlight . 

---•♦----

In accordanee with an agreement reached between the 
State Railroad Commission on Pennsylvania and the officials 
of the electric railways in t hat state at the recent conference 
in H arrisburg, relafo·e to regulations designed further to 
minimize accidents, a committee has been appointed by 
Frank B. Musser, president of the Pennsylvania Street Rail
way Association, to confer with the Commission on these 
matters at a date to be announeed by the State Railroad 
Commission in the near f uture. This committee consists of 
the following: F rank B. Musser, president, Central Pennsyl
vania Traction Company, H arrisburg; Charles 0. Krug·er, 
viee-president and genera l manager, Philadelphia Rapid 
Transit Compa ny; Ernest H. D,wis, secretary and general 
managl'r, \Yillia msport Passenger Railway; Hon. R. H. 
K oeh, P ottsville., president, Danville & Bloomsburg Street 
Railway; .J. , V. Brown, Connellsville, superintendent of 
transportation, , Vest Penn Railways; E. l\L DuPont, super
intendent and general manager, .Johnstown Passenger Rail
way: K R. Sponsler, Il arrisburg-, director, Lewistown & 
Reedsville Street Railway. Of this committee, Messrs. 
Musser, Krug<'r ancl D~ffis are offif'ials of member-companies 
of the J>ennsylrnnia Street Railway Assoeiation, while others 
will wprPsent the electric rnihvays of the 'State not affi liated 
with that organiwtion. It is exp(•c·le<l that a conference be
tweP11 this eommittee and the State Railroad Commission 
wil l l,p !iPlrl within the next two ,wPks. 

The introchwtion of petrol-eledri1· motor coaches on the 
A rarl -Csa n as Hailways in Hungary for the light traffic has 
resu lt ed in a great finnncinl irnp rovPmeut. Two sizes of car 
with 40 h.p. ancl 80 h.p. equipments are nsc<l, either alone 
01· in rombination with one or two trni lers. 

WESTINGHOUSE AMM TRACTION BRAKE EQUIPMENT 

The \Vesliug-house Traction B1·ake Company is showing its 
types AMl\I and SME air brake equipments at the exhibit 
of the ,Y esting-house Companies. These brakes are de
sig·ned for internrb:111 ,111d eity service, respectively. The 
i:,pP 1\J\ll\J brake eqnipmeut is for us1! in interurban service 
where trnins of from one to five cars must be operated at slow 
speed with fre11uent stops inside the city limits, but mnst 
also r nn at high speed for eomparatiYely long distances be
tween towns. This serviec rovers a wide range of operating 
conditions whieh can be met only by an automatic air brake 
,.;ystem. S traight-air brakes could not meet the emergencies 
that may arise, sneh as damnge to the piping system or a 

break-in-two of tlic train, nor could the proper operation of 
t he brakes in ordinary serviee be depended upon. 

The equipment i,.; so conslnwted that the auxiliary reser
voirs :ire quiekly rPehnrgcd when a release is made, thus 
i1,suring- positi,·e response of the brakes even when rapio 
,,;nccessiYe brake ;ipplications are required. In addition, tlw 
brakes are quickly applied successively from car to car sc, 
that tlw motorman has normal control over his train for a 

smooth and efficient stop and nlso can apply the highest 
emergency brake pressure when a quick stop is necessary. 
Two pipe lines are used throughout the train, known as 
the brnke and control pipes. The first corresponds to the 
single pipe of the old standard automatic brake system used 
on steam roads. It is used by the motorman for applying 
and releasing· the brakes and also fo1· recharging the auxil
iary reservoirs. The control pipe eonnects together the 
resenoirs on each ear and also supplies air to the brake 
tr iple vn k cs on each car to nssist in obtaining a grad uated 
rdease of the brakes, as well as a qnick recharging of the 
resen-oirs and supplying the high pressure required for 
c➔mergency applicat ions. Any desired braking pressure may 
be carried, and the change from high to low pressure 
requires no additional apparatus of any sort. The AMM 
brake equipment is designed especially to operate success
fu lly under all the conditions to lw met with short trains 
in modern Pleetrie traction. 

---◄♦----~-

At the September meeting of the Iron & Steel Institute 
of Great Britain, Charles II. Merz deseribed the Carville 
station ,vhich supplies power to numerous industries and 
railways on the "110rtheast coast of England about New 
Castle. This plnnt has an nggre-ga te capacity of 56,000 e. 
lip, ancl is th~ largest pnhlic supply plant in Europe; in 
fact it represents one-ninth of the total output of all publit 
supply stations in the Uni ted Kingdom. The cost per 
kw-honr is said to be extremely low because of lhe utiliza
tion of heat from coke on•ns and blast furnaces for the 
watcr-tnhe boilers and of the exhaust heat ft-om rollin g
mills for low-pressure turbines. The generating pofrntials 
nre 3000 all(l GOOO volts, 3-phase ,it 40 ey1·ks. Power i, 
distribnted a1 vnrious voltn!!;es ranging from 20,000 to 2f10 
rn lts n.r. and frnm fiOO to 240 wilts rl.1•. 

---◄·♦·••-~-

Delegate::; should call nt the exhibit of llw .Ame,·icac 
Brake Shoe &. Foundry Company. l\lnrine Hnll, spaees 763-
G7, nnd haYe Pxplained hi them the differenec hetween old 
nnd standard pral"!i1·e as n•ganls hrnkP he:1ds ;ind shoes. 
The compnny 's represent ativc•s arc present to 1•xplain the 
va'ne of standanlizntion in redn<'ing th<' <'.osl of bra ke silo{· 
maintennn<'e. 
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REPORT OF THE COMMITTEE ON TRAINING OF TRANS
PORTATION EMPLOYEES* 

E!Y J . W. BROWN, CIIAIR::11:AN, E. P . SHAW, JR., W.R. W . GRIFFIN, 

L, K. BURGE, C. D. EllfMONS, H. W. F ULLER, 

Rapid developments in the t raction fi eld during the past 
few years have greatly changed t he surrou ndings of the 
transporta tiou employee. A comparison of conditions ex
isting in the early days with present-day conditions em
p hasizes the r adical changes t hat have taken p lace. B ack 
in the horse-car days the principal qualifica t ions of the 
front platform man were an ability t o wield the g·ad and 
to endure from fifteen to eighteen hours' exposure a day. 
A stiff hand brake, a whip a nd the lines constituted the 
paraphernalia. An approximate adherence to a schedule, of 
from 5 to 7 miles per hour was also considered su fficient. 
To-day the situation is different. Congested city s treets, 
close headway of cars, heavier equipment and more frequent 
s tops a ll tend to make requir ements sever e on city service, 
c1s compared with those of early days. The modern inter 
urban car presents a still more complicated situation, with 
its multiple-unit control and au tomatic air brakes, with t he 
attendant contactors, reversers, goYernors, pumps and var i
ms other devices. In addition to possessing a clear and 

-.;omprehensive knowledge of this equipment and it s op era
tion, t he present-day motorman . must adher e to a schedule 
which splits minut es and calls at times fo r n speed of 50 
to 65 miles p er hour, while '' 19 '' and '' ~11 '' orders, block 
,igna ls, scniapl10r0s aud in terlocking s"·itehes demand quick 
Jnd ace urnte interpreta tion. 

The r espollsibilit ies of the present-day conductor havf' 
·tlso increased greatly dur ing t he evolution which has beeu 
rn king place, and to-day the electric railway service calls 
for men of int elligence, keen percep tion. acn te senses and 
thorough training to their work. 

\~rhile t he In st f ew years l1 ave shown ,, r apid adva nce
men t in t he m0chanical and elect rical development of t rac
tion properties, we feel tha t the education of the employees, 
t o whom is charged t he care and operation of these ad
vanced mechanical and elect rical featnr<'s, has not kept 
pace w ith the necessities of t he case. ,Ve find that on a 
number of roads little care is taken in t he selection of 
,employees, and their subsequent training. 

With a desire to obtain the views of operat ing officials 
•Jn the selection and training of transportation employees, 
your committee mailed inquiry sheets, t hrough the office of 
the Secretary, to the member companies, r eqnesting replies 
t o a number of questions bearing on the subjf'ct. One hun
dred and eighty-seven companies have replied to this re
.quest, showing consider,, ble in ter est on t hf' part of opera t
ing officials in the work. 

CLASSIFICATION OF COMPAN IES BY K IND OF LINE OPERATED 

The companie,s replying have been classified as to k ind 
of lines operated, as fo llows : 
City only. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
City and interurban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Cily and suburban .. .. .. .. . ........................ 49 
City, interurban and suburban . . . . . . . . . . . . . . . . . . . . . . . 21 
Interurban only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Suburban only. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1 

Tot al companies replying. . . . . . . . . . . . . . . . . . . . . . . 187 

*Read before t he American Street and Interurban Ra il way Trans
porta tion and T raffic Association, Atlantic Cit y, N. J. , October 12, 
13, 14, 15 and 16, 1908. 

INTERURBAN LINES ONLY, SIN'GLE OR DOUBLE TRACK 

I n answer to the question, '' If Interurban, Single or 
Double Track 1 '' 102 companies have r eplied, as follows: 
Sing-le track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Double track. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Both single and double track . . . . . . . . . . . . . . . . . . . . . • . . 22 

Total companies replying . . . . . . . . . . . . . . . . . . . . . . . 102 

COJIIPAN' l ES OPERATIN G U N'DER STANDARD CODE OF RULES 

I n reply to t he question, " Do you operate under the 
Standard Code of Rules of the American Street and Inter-
urban Railway Association~ ' ' 182 companies answered, as 
follows: 

42 companies reply in the affirmative. 
47 companies use them in part. 
93 companies reply in the negative. 
Noting the wide variation in the matter of the st andard 

code of rules, this committee feels that the report of the 
Committee on Rules should receive earnest attention, to the 
end that uniform r ules may become effective as far as pos
sible on the lines of the member companies. 

THE SELECTION OF EMPLOYEES 

AGE LIMIT FOR TRAI NMEN 

The following replies to the question, ''Between what 
ages do you employ conductors and motormen~'' have been 
received: 

2 companies, over 17 years of age. 
11 companies, between 18 and 45 years of age. 
76 companies, between 21 and 40 years of age. 
-59 companies, between 21 and 45 years of age. 

9 companies, between 21 and 50 years of age. 
6 companies, between 23 and 45 years of age. 
!) companies, between 25 and 35 years of age. 

13 companies, between 25 and 45 years of age. 
A few companies report that they have no set rule on t his 

point. 
1 road employs conductors only at the age of 16 years. 
2 roads employ conductors only at the age of 17 years. 
13 roads employ conductors only at the age of 18 years. 
8 roads employ conductors only at the age of 20 years. 
The remaining companies which have r eplied, employ con-

ductors 21 years of age or over, t he limit being 50 years, 
with t he exception of one company, the limit of which is 60 
vears . 
· With the excep t ion of six companies, all t hose reporting 
do not employ motormen under 21 years of age. The maxi
mum age limit for motormen on these roads is placed at 50 
years in all instances, excepting two, where the limit is put 
nt 60 years. 

The r ecommendation of your committee is that t he age 
limits for both conductors and motormen be between 21 
and 40 years. 

WEIGH'l' AND H EIGHT REQUIREMENTS 

Below is given a summary of the answers 1·eceived to the 
question, "Do you have a weight and height limit~ If 
s;o, what are they 1 '' 

l\U NIMUJII WEIGHT 

Motormen and Conductors. 
1 company, 120 ]'!). 
1 company, 125 lb. 
1 company, 130 lb. 
1 company, 135 lb. 
3 companies, 140 lb. 
5 companies, 145 lb. 
6 companies, 150 lb. 
2 companies, 160 lb. 
1 company, 170 lb. 
1 company, 175 lb. 
2 companies, 200 lb. 

Motormen Only. 
2 companies, 135 lb. 

3 companies, 140 lb. 
4 companies, 145 lb. 

14 companies, 150 lb. 
8 companies, 160 lb. 
2 companies, 165 lb. 
2 companies, 175 lb. 

Conductors Only. 
2 companies, 120 lb. 
2 companies, 125 lb. 
5 companies, 130 lb. 
2 companies, 135 lb. 
2 companies, 140 lb. 
1 company, 145 lb. 
1 company, 150 lb. 
1 company, 165 lb. 
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MAXIl\IUJ\f WEIGH'r 
Motormen and Conductors. 
1 company, 1;'5 0 lb. 
1 company, 185 lb. 
1 company, 200 lb. 
1 companv, 22f> lb. 
1 company, 250 lb. 

Motormen Only. 
3 companies, 200 lb. 
1 company, 210 lb. 
1 company, 220 lb. 

Conductors Only. 
1 company, 175 lb. 

J\IINIJ\I UJ\I HEIGHT 
Motormen and Conc!uctors. 
1 company, 5 ft. 
1 compnny, 5 ft. 2 in. 
1 company, 5 ft. 3 in. 
2 companies, 5 ft. 4 in. 
2 companies, 5 ft. 5 in. 

17 companies, 5 ft. 6 in. 
10 companies, 5 ft. 7 in. 

2 compnnics, 5 ft. 7½ in. 
7 companies, 5 ft. 8 in. 
1 company, 5 ft. 9 in. 
1 company, 5 ft. 10 in. 

J\IAXIJ\IUJ\I IIEIGII'r 
Motormen and Conductors. 
2 ('ompanies, 6 ft. 
1 company, 6 ft. 2 in. 
1 company, 6 ft. 6 in. 
1 company, 6 ft. 11 in. 

J\rTNIJ\:I:UJ\I HEIGHT 
Motormen Only. 

!) companies, 5 ft. 6 in. 
6 companies, 5 ft. 7 in. 
5 companies, 5 ft. 8 in. 
1 company, 5 ft. 10 in. 
1 com pany, 6 ft. 1 in. 

Conductors Only. 
2 companies. 5 ft. 4 in. 
1 company, 5 ft. 5 in. 
6 companies, 5 ft. 6 in. 

10 companies, 5 ft. 9 in. 
One hundred and two companies report that they have no 

weight or height limit. 
From this it appears that mos t of the roads reporting do 

not attach a great deal of importance to this requirement. 
This committee recommends as follows: 
Weight.- Condnctors : :Minimum, 130 lb.; maximum, 200 

lb. Motormen: Minimum, 150 lb. 
Height.-Conductors and motormen: Minimum, 5 ft. 6 in. 
Note.-In interurban service, using ah-brakes, and remote 

control, the necessity of having motormen weighing 150 lb. 
is not so great as in city service, where hand brakes are 
used. 

PREFERENCE FOR EXPERIENCED OR INEXPERIENCED TRAINMEN 

In answer to the question, '' Do you prefer men having 
previous electric railway experience or men \vithout experi
ence?'' the following replies hnve been received: 

104 <'Ompanies report that they prefer men without pre
vious electric railway expcrien<'e. 

55 companies prefer men with preYious experience, if 
records are good. 

12 companies report that they have no preference. 
15 companies prefer experie1wed motormen. 

It is the recommendntion of the committee that men with 
previous experience be employed, provided that snch experi
en<'e was in the same class of servi<'e ns that applied for 
and that previous reC'ord is entirely satisfactory, especially 
after a uniform set of rules has bec!1 adopt ed. 

To t he question '' If the lat ter, do you prefer country or 
city-bred men?'' the fo llowing replies have been received: 

118 companies r eport that they prefer country-bred men. 
34 companies report no preference. 

8 prefer city men. 
1 prefers country-bred men for motormen. 
1 prefers country-bred men, without trade, for city and 

suburban service; country-bred, with trnde, for in
ternrban service. 

It appears that the preponderance is in favor of the 
country-bred ma n, and in this the <'Ommittec concnrs, espe
cially for interurban scrvi<'e, ns observation hns shown that 
in city service the country-bred employee is more sus
ceptible to the allure ments of the city than one who has 
gTown up in the midst qf them. 

PI:EFEHENCE FOR J\IEN HAVING STEAlll RAILROAD EXPERIENCE 
FOR 1N TERUR13AN WOBK 

To the question "On intcrnrhan divisions, do you favor 
employing men of steam railro:Hl experience ?" replies as 
follows have been re<'cived: 

91 <'Olnpanies make no reply. 
GO companies report that they do not favor it. 

22 companici:; report favorably. 
7 <'ompnnies report that they have no choice. 
2 companies report that they have no interurban division. 
3 companies report favorably as to motormen only. 

It appears that of those f'ompanics reporting, the prefer
ence is for men without. steam railroad expericn<'e, in which 
view the committee concurs. 

NATIONALITY OF EJ\IPLOYEES 

The questions, '' Do you employ others than Americans? 
If so, what nationalities?'' bronght forth replies as fol-
lo~: • 

107 companies report that they do hire other than Ameri
cans. 

77 companies report that they do not hire other than 
Americans. 

In nearly every instance where other than Americans are 
employed it is required that applicant must speak English 
well and be possessed of the required intelligen<'e. 

Your committee would not recommend a distinction other 
than that all employees be American citizens, excepting only 
ncgroes, Chinese and Japanese, t he employment of whom in 
train srvice is not recommended. 

INFORl\fATION REQUIRED OF APPLICANTS 

The question ",Vhat information do you require from 
the applic·ant? (Please answer this question by attaching 
one of your application blanks, if you use such forms), has 
received the following answers: 

97 companies answer by attaching the application blank 
in use. 

47 companies do not answer. 
28 <'Ompanies report that they require full information as 

to charnctcr, habits and previous employment. Some 
require letters of recommendation. ( Of these 28 
roads, some report that they do not use any form, 
while others fail to state whether they do or not.) 

7 companies report that they use no form. 
3 companies report thnt men are hired through personal 

examination by the g·eneral manager, superintendent 
or employment agent. 

2 companies report that they arc preparing new forms. 
1 company requires referen<'es from six business men. 
1 company requires referenee from three business men. 
1 company requires referenC'es. and that applicants be 

able to read, write and talk plain English. 
1 company requires full face and profile photographs. 

Answering· the question '' How do you verify his state
ments? (If you use inquiry form, kindly :,r.tach one"), 
the following replies have been received: 

67 companies reply by attaching inquiry form used. 
14 <'ompnnics report that they use no form. 
41 companies make no reply. 
38 companies report that they mnke inquiry by letter to 

indiddnals namecl as references. 
5 companies report that they inquire personally and by 

letter. 
12 cornpan~cs report that they make personal inquiry. 

6 <'0mpa111es report that they make inquiry of former 
employers. 

2 <'ornpanies require ref ere1wes from responsible business 
men. 

2 <'Ornpanies report that they have advanc-e information 
( waiting list). 

The committee n:commends the nse of forms as submitted, 
£peeial at tent ion !wing <'all<'Cl to the form of release. also 
to the furnishing of phot ogTaphs. 

The size of forms recomrncn<1ed are 8 ill'. h.v 2G in. for 
Form "A," and 8 in. b,v 13 in. for Forms "B" and "C." 
These three forms arc reprod need herewith. 

The committee also recommPJHli;; that in :-a1f'h States as 
have a statute making it a misdemennor to m:ikc false state
ments, that this statut e he mncle part of the application. 
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PHYSICAL AND OTHER EXAl\IIN A'.l'IONS 

Answering the question, '' Do yon have vision test ?'' the 
following replies have been received: 

PHYSICAL AND O'l'HER EXAMINATIONS 

94 companies report that they have a vision test. 
74 companies report that they have no vision test. 
6 companies report with blank attached. 
3 companies expect to adopt a vision test. 
3 compan~es have a vision test in doubtful eases only. 
2 eompames luwe a vision test for motormen only. 
1 company has a vision test for interurban men only. 

To the question, "Of what dof's it consist?" the followin~ 
replies have been received: 

16 companies report that they use Snelle11 's test. 
6 companies use wnteh and voice test. 
7 companif's use standard steam railroad test. 
1 company usf's Dr. Thompson's test, and the remaining 

com panics nse tests of various kinds. 

The question, "Do you have a <'.olor t<·st ?" has bee11 
answered as follows: 

83 companies report that they do not employ a color test. 
75 companies report that they do employ a color test. 
4 companies attach blank. 
3 companies report that a color test will be put into effect 

soon. 
1 company reports that color tests are given only to 

motormen. 
1 company repor ts that color tests are given to inter

urban men. 
1 company requires a doctor's certificate. 

In most cases the above test is condueted by t he company 
physician and consists of various colored yarns. (Holm
gren 's test 4, Snellen 's 2, Thompson's 2.) 

To th e qnf'Rtion, '' Have yon a hearing test?' ' replies 
have beeu receivf'd as follows: 

88 companies report that no hearing test is conducted. 
78 companies report that they do conduct a hearing test. 
6 companies reply by attaching blank. 
1 company repli es that a hearing test is g iven to inter

urban men only. 
:3 companies report that they will have hearing tests in 

effect shortl y. 
The above companies hnw reportt'd that he:ll"ing tests 

are condueted as fo llows: 
16 companies use a watch tick test. 
15 companies report it done hy a physician. 
6 companies use a voice test . 
6 eompanies use watch and voic•f' test. 
1 company nsf's Snellen's test . 
2 companies use a tuning fork and watch test. 
1 eompa ny reports this test given interurban men only. 

To the qtwstion, '' Have you a physical examination?'' 
replies havE:> lwen receiwd as follows: 

97 companies report that no physical examination is made. 
fi2 companies report that they require a physical examina

tion. 
8 compnnif's report by attaching blank. 
3 compnnies report that a physir·nl examination report 

will he put into effect soon. 
2 companies report that a physical examination 1s re

quiretl of in terurban men only. 
1 company rf'por ts that a physical examination is re

quired of motormen only. 
1 company reports that a physical examination is re

quirf'd in speeial c·ases only. 

The committee reeommends t ha I the forms "Record of 
Examin:1 tinn of Sight, Color, Sense and H earing," "Sur
geon's Certi ficate of Examination," anc1 ' 'Instructions to 
Surgeon,'' as herewith submitted, be used in examinations 
and t hat these forms be made standard in sizf' wit h Form 
"B." These are designated as Forms "D," "E" and "F" 
and are reproduced herewith. 

T1rn TRAI N ING OF EMPLOYEES 

FIRST S'fEPS 

To tlw que8tion, '' After applicant has been accepted, 
what is the next step if he is to be a motorman? If he is 
to be a conductm·?" tlw following replies have been re
ceived: 

148 companies p lace t h<• appli<":rnt on a car with a com
petent motorman or condnctor as a student, to 
"break in." 

::w e,Jmpanies g·ive applicants for motormen shop experi
euce first and plac•e eonclnctors on the road with in
structing- conductor. 

."j companies- place applicants in a school of instruction. 

."i companies report t hat they give an oral examination. 
:1 companif's a tlaeh blanks. 
•) companies report that applicants liaYe a talk with 

t he superint endent of transportation on the work 
to be taken up. 

company reports '' See E lectric Traction Weekly 
under da t c of February 20 a nd 27, 1908." 

1 company reports that men are turned over to the 
chief trainman. 

company reports that the snp; rintendent gives a 
lcetnre. 

1 company report s men are turned over to the claim 
agent for instrnction, then to the division superin
tendent, then to barn foreman, and then are placed 
on cars. 

company •··eports that men are assigned to the extra 
list and the df'spatcher is instructed to place them 
in service on outside lines for first experience. 

1 company reports that conductor is instructed in the 
making- out of trip sheets, and is then given two 
days on instruction car before being turned over to 
regular conductor. Motormen are tang-ht on in
struction car and are then turned over to a com
petent motorman for final instruction. 

l company reports that applicant is put in the charge 
of the despatcher and then goes to instructing 
motorman or conductor. 

eompany reports that applicants are placec":. on extra 
list until a vacancy occurs. 

SHOP EXPERIENCE GIVEN 

To the qnest ion, '' Do you give rnotormeu shop experi 
Pnce?'' tire following replies have been received: 

100 rompanie,, report that they do not give shop ex-
perience. , 

,:1 t•otnpanies report that they do give shop experience. 
10 1·ompanies report that they do in some cases. 

Answering t Ir e question, " Tf ,-o, how much ?" variou"' 
mnounts are given. 

To the questiou, ·•Do you allow compensation while in 
shop ?" :n companies reply that tlrny do allow c-ompensa
tion, thf' an10nnts n•ported paid being- varif'd. 

1'HAINING SCHOOLS 

To the ques1io11, ''Do you ha ve a trai ning- school with 
dummy car?" tir e following replif's have !wen received: 

150 companies reply in the negative. 
21 companies reply in the affirmatiYe. 

3 companies use a rf'gnlnr car in shop. 
3 c·ompanies expeet to adopt the above named plan. 
l company has practical demonstrations, with appara

tus in shops :rnd resist a nee. 
20 compa nic>s report that they have found the above 

plnn profi tnbh•, one company reporting, "Practi
cally ind is1wnsable. '' 

DU'l'lE/s OF I.IO'l'H ('ONDUC'TORS AND lllOTORl\IEN RF.QUIRED TO BE 

LEARNED 

To the question, ··Du yon requi re men to lf'arn the dut.ie:, 
of both motorman 11 nd cond uetor , '' the following replies 
have bf'en receiw<l: 

102 companies reply that they do not require the above. 
55 companies reply that they do require it. 
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22 compan~es reply that t hey do in some cases. 
4 cowpam cs !"<!quire cond nctors to be able to operat e 

car, bn t do not require motormen to lea rn the 
d ut ies of conductors. 

3 companies do not answer. 
1 comp any says, '' All regular men.'' 

PROillOTIO N- CONDUC'fORS 'IO MOTORMEN 

To the question, " Do you p romote cond uctors to motor
men 1'' r eplies have been r eceive <l as fo ll ows : 

87 Companies reply t ha t they do not promote conductors 
to motorm en. 

43 comp:rnies do promote cond uctors to motormen. 
38 companies in some cases make such promotion. 
6 companies do not answer. 
4 comp:rnics do no t consider t his transfer a promotion. 
2 companies promote motormen to conductors. 
3 companies interchange. 

LENGTH OF TIME REQUIHED IN I NSTRUCTION 

To the question, " Do you require a cert ain length of 
t ime to be spent by the student on t he car, or is it left 
to the discretion of t he instructor ~" t he following replies 
!have been received : 

114 companies leave this to t he discretion of t he instruc
tor or inspector. 

45 companic::: require a given length of time, as follows: 
2 companies require 21 days. 
1 company requires not less than 20 days. 
1 company r equires 15 days. 
6 companies r equire 2 weeks. 
1 company requires not less t han 13 days. 
1 company r equires not less than 12 days. 

13 companies require 10 days. 
8 companies require 1 week, 
2 companies require 6 days. 
1 company r equires 140 hours minimum. 
3 companies require 5 days. • 
1 company r equires 100 hours. 
5 companies r equire a minimum time, but do not 

sta te period. 
1 company reports: Motormen, 20 days ; conductors 

left t o the discretion of t he inst r ue tor. 
1 company reports for city and suburban, 1 week; 

interurban left t o the discretion of t he instructor. 
2 companies report t ha t t hey must pass oral examina

tions. 
2 companies have no fixed rule. 
7 companies leave it to the discretion of the superin

tendent. 
1 company reports to trainmastcr. 
1 company reports that it 1s left to the discretion of 

barn foreman. 
2 companies use both methods, 

10 companies do not answer . 

USE OF TRAI NJIIEN AS INSTRUCTORS 

To the question, '' Do yon use old mot onuen and con
<l uctors as i nstrnetors ~'' the following replies have been 
received : 

173 companies report that they do use old conductors and 
motormen as instrnctors. 

~ companies 1·epor t that they do not use old cornluctors 
an <l motormen as instrurtors. 

3 companies repor t that they <lo for a portion of this 
work. 

2 compnnies report that they use any competent men. 
Ans\\"cring- the q1wst ion. ' ' l f so, <lo you allow t hem any 

-extra cornpens:1tion '!'' are t.hc fo llowing· rep lie:-;: 
14.5 cornpm1ies report that they do not allow extra com

pemmtion for t he work. 
2!) compa nief. <lo :1 llow stwh compensation. 

1 compa ny reports that this compensation 1s allowed 
motormen only. 

] eornpany re ports that they do not believe such allow
:tn<'.e advisable. 

The, ra te of t his cornpC'nsation has been given as follows: 
·1 company pays 1 honr extra. 

1 company pays 1 cent per honr. 
3 companies pay 2 cents per honr. 
2 com pa nies pay 2½ cents per hour. 
2 companies pay JO cents per dny additional 
1 company pnys JO cents per day the year round. 
1 compa ny p :1ys 24 <'en ts per day. 
1 company pnys 2.'j cents per day. 
8 companies pay 2;') cents per day. 
1 company pays 25 cent s per day for motormen. 
1 compan y p ays 50 cen ts per day. 
1 com pan y pays 2 days' pay. 
1 company p ays for t ime off with full pay. 
1 company pays $5 per month over the amount regular 

run pays. 
1 company pays 35 cents. 
1 company pays $2 for each s tudent instructed. 

E:~AMIN A'fION AFTER I N STRUCTIO N 

'l'o the qnestion, "After being ' tur ned in,' do you give 
the new employee an examination?'' replies have been r e
ceived as fo llows : 

156 companies report that they do give such an examina
tion. 

24 companies report that they do not. 
2 companies report that they do in some cases. 
1 company attaches blank. 

To tho question, " I s it oral or writt en ?" the following 
replies have been received: 

128 companies report that the examination is oral. 
11 companies report that it is writt en. 
12 companies repor t both oral and writt en. 
1 company repor ts that the examination has been oral, 

but that t hey are now working on a written ex
amination p lan. 

1 company attaches blank. 
1 company requires the men to sig·n the r ule book. 
1 company reports that men are taken over the road on 

a car by the superinten~ent. 

The examinations consist mainly of questions on general 
r ules of operation, care of equipment, accidents, time points. 
etc . 

The committee r ecommends that after acceptance the 
applicant be given a t alk by t he head of t he transporta
tion department or a delegated official , on the duties of 
t he posit ion which he is about to assume. 

The committee r ecommends that before permitting the 
applicant to go out on the road, i t is advisable t o give him 
a_ certain knowledge of th e handling· of control and other 
apparatus, either by means of a service car in t he barn or 
shop, or on an instruction car fi tted up for that use. 

The commit t ee recommends that the applicant t hen be 
given an order to the instrncting motorm:111 or condnctor, 
who should be specially s<>lecl<>d as to bis fitness to act 
ns an instructor. 

It is recommended that t he lPngth of time wi th the in
structor should be left to t bc discretion of the inspector 
and the applicant's ability to pass subsequent examination. 

Yonr committee su.~:~!:ests that th<>se cxa!ninations be both 
writ.ten and oral, t he written ex:nuin:1tion to e<iYer all es
sentia l points on rnlcs of operation, and that this be 
retained as a part of employee's record. 

P ROMOTIO "N" E'ROJ.I CITY TO INTEI:URB,\:N" SERVICE 

'l'o the question, "\Vhere city and intPrnrb:1 n service 1::
operated joint]~·, do you pi·nmotn city srn-i<·e men to inter
urban service,' ' the fo llowing· replies h:we )wen receivNl: 

108 <'omp:111i0s do not reply to this question. 
40 companies do 1n:1k<~ snch p romotion . 
18 compani<>s do not mnke sneh promotion. 

2 companies use m<>n ei ther w~1y. 
1 cornpnny do<>s in some c:1ses. 

15 companies report that tlw,v <lo not b,we snc-h a condi
tion. 
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The opinion of the committee 1s that it is inadvisable 
to promote city ser vice men to interurban service. 

BXTRA TRAIXllfEX USED ON BOTH CITY AND I NTERURBAN 

SERVlCE 

To the question, " \\There joint city and interurban ser
vice is operat ed, do you " ·ork extra men on both city and 
interurban lines? the following replies have been r eceived: 

47 compa nies r eport that they do follow this plan. 
20 companies report that they do not. 

103 companies do not answer this question. 
7 companies repor t that they do not have such a con

dition. 
6 companies prefer older city men for extra runs on 

interurban. 
3 companies do for city lines only. 
1 company prefers to use regular men for local lines. 

It is the r ecommendation of the committee that the 
service should be separately operated. ·\Vith the high effici
ency necessary on interurba n work, it is inadvisable to take 
extra men from cit~· wor k and pl:ice them in interurban 
wor k. 

TllA VELING INSTRUC'l'OH S FOR N EW TRAINMEN 

To th e question, '' On city serviee, af ter trainmen have 
been taught their dut ies and turned in, do yon employ 
t raveling instructors to follow up new men ?'' the follow
ing replies have been received: 

70 companies report th at they do not employ such in-
structors. 

29 eompanics report they do employ such instructors. 
23 companies have this work done by inspectors. 
12 companies have this work done by superintendents. 

3 companies have this work done by road officers. 
3 companies h'nve this work clone by dispatchers. 
2 companies have this work done by instrnctors. 
2 companies ha ve this work done by superv1s10rs. 
2 companies do employ this method in some cases. 

It is th e r ecommendation of the committee that traveling 
instr uctors be employed to follow up new men. 

EDUCATIONAL W ORK M AI NTAI N ED 

Answers to the question, " What educational work are 
you carrying on ::nnong men already in the service?'' f ollow: 

81 companies report that they carry on educational work. 
51 companies report that they do not. 
54 companies do not reply to question. 
1 company r eports "not much." 

'l'he committ ee deems it advisable and to the interest of 
the companies' sen-ice to take np educational work for the 
rnen, through meetings with the men, conducted by the 
tiansportation depar tment, at which talks should be given 
by the master mechanic, claim agent, auditor and others, 
on the differ ent subjects pertaining to their respective de
partmen ts, in which the transportation department has to 
co-operate or execute. 

The committee feels that one of the greatest means of 
reaching and maintaining· high efficiency among employees 
is throrigh "follow-up" wor k along educational lines, and 
that the mental and moral development of the man should 
go hand in hand wi th his training as a transportation em
ployee. 

METHOD S OF DISCI PLINE 

To the question, "What methods of discipline do you 
recommend 6/ '' note t he fo llowing r eplies : 

43 companies report r epr imand, suspension and dismissal. 
3 companies report moral suasion and suspensions. 
2 companies report lower rating and suspension. 
1 company reports for serious offences discharge ; minor 

offences placed, at his own expense, under in
~tructor , to do the same class of work until he un
derstands the rule he has broken. 

1 company reports suspension and payment for damage 
if liable. 

10 companies report suspension system. 
1 company reports rigid discipline. 

] 2 c-ompanics 1·eport reprimand and discharge; no sus
pensions. 

8 companies report records kept of each man; repri
mand or discharge; no suspensions. 

2 companies report good men put on extra list; get rid 
of men who are of no account. 

3 companies report plaeed on extra list. 
13 companies report "heart to heart" talks and discharge. 
1 company reports left to discretion of superintendent. 
1 company reports no standard method; left in hands of 

division superintendents, which is very satisfactory. 
6 companies report the use of Brown's merit system. 
6 companies report merit system. 
8 companies report merit and demerit system. 
6 companies report demerit system. 
8 companies report, "It depends upon the man." 
3 companies report, "Unsolved as yet." 
2 c•ompanies report none to recommend; would be glad 

to hear from some one using merit system. 
1 company reports no discipline. 

46 companies do not reply to this question. 
Discipline is the fundamental element of all successful 

01;er atio11 and is direct in its bearing upon moral conditions. 
The most essential requisite of discipline is a set of rules 
suited to local conditions. The next is proper enforce
ment, for no ·matter how perfect the rules, unless they are 
properly enforced, discipline is lacking. While minor vio
lations may not seem to have any great tendency to create 
harm, es far ns the object of certain rules is concerned, at 
the same time if allowed to go unnoticed, other and greater 
violations are sure to follow. 

The eommittee, after careful consideration of the various 
methods of discipline and with knowledge gained through 
actual operation of the merit and demerit system, recom
mends it as being the best form of administering discipline, 
on ~1 ccotmt of its taking notice of minor infractions of rules 
which otherwise would not be made subjects of discipline, 
and also because of the fact that it makes possible com
mendation of good work on the part of the employees; it 
:.iffords as well a complete and accurate record of the em
ployee's work in C'Very particular and is of great value in 
determining standards of efficiency. 

Your committee recommends very strongly that the subject 
of" Selection and Training of Transportation Employees" 
be given earnest consideration by the members of this As
sociation, to the end that the men operating the cars and 
trains be selected with a proper view of their fitness as to 
intelligence, acuteness of senses, physical condition and 
proper aptness for the work in which they are about to 
engage, and that the preliminary and subsequent training 
be systematic and thorough. 

FORM A 
APPLICATION FOR EMPLOYMENT 

• • · • • • • • • • • • • • • • • • • • • • ......•.••.••....••••.....••.• Company 
I hereby make applieation for a position with the ..........••. 

. • . . . . . . . . . . . . . Company as ............... , pledging myself I! 
employ<'d to faithfully nnd honestly di~elrnrge the duties of the posi
tion to the best of my ability, and to strictly comply with the Com
pany's Rul es and R<'gulatlons. I furth<'r promise to keep sober and 
t emperate and abstain from the use, while on duty, of Intoxicating 
liquors; to conduct myself honestly and with proper obedience and 
r espect to the officials of the company and with courtesy to passen
gers and publie. 

And I agree to have ........ photographs taken, of sueh size as 
may he required, and deposit the same with the Company, and they 
shall then beeome the property of the Company and a part of this 
application. 

Applleant must answer the following questions and sign this appli-
cation in ink in his own handwriting: , 
Name In full? .....................•.............•.••••••.•••• 

(No Initials) 
Address ln full? ...............•..................•..•......•.. 
Name and address of parents or nearest relative? .......•.•.. , ...• 

Age? : : : : : : : : : : : : : .. H0eigiit 1:::::::::::: :·. ·w eiglid ." ."::::::::::: 
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Single or married? If th e latter , g ive exten t of family a nd t hei r 
resideuce ..... .. .. .. . ............ . , ... . ... , • •, • • , , , , , • , • • • · · • 
llow long have you lived a t present loca tlon ? ....... , . . , , .. , . , , , , 
\Yhere were you born? .................... • . . . .. . .... , , , , , , . , , . . 
If out of the United States, bow long have vou lived in this country ? 

Ai·e 0,vou.' or 0b~;e 0y~u 0
d
0
ecia1:c·d· y~U0I: i~ten°tio~ 

0
t
0
0° beco~·e: "i{ -~lt lze~· ~f 

the United States'/ . . . ... .. .............. . ...... . .. ... . . . . . , , .. 
Have you ever been in th e employ of t his or a ny allilia t ed compa ny? 

j f so.' ·h;. ~ii;1·t ' capacity: ~o· ~;,;; t· ~Ii ; isioii ,' a ii~1· ~:l;y iid
0 
you' iea

0
ve· the 

se1·vice '! ..• . .......•...... .... .... ...••. .. ..•.... •••••• • ••• •• 
Were you ever employed by a st ree t , in te l'llrba n or s t eam railway? 
. . . . . . . • . . , ... . .. , . . . . If so, when, wh ere a nd in wh a t capacity? 

why ·a1a· you· iea:;~ ·tiie· ~Cl:;ice:i:: :::::: :::::::::::: ::: ::::::: ::: 
~Ia·v·e· ;,ou· e{,e1: be~ri. aisci1a.rg~<'i . 01: ·s ;1~iJ~u:1~-ci . ir~;~ ·a~y ·; 11:tiati~ii·,·. it 
so, state when, where and for wha t r eason . . . . . ..•.......... .•. , 

iI'a'v'e' you. e;er· 6~~ii 'cdi{;icte<i 'oi ~ri j. cii;i{i ~;. -~i~cic~eano~ 1: :: ::::: 
Do you drink intoxicuting liquors'/ ..... , .. , . ...... , , . .. .. , .••••• 
Do you smoke e1gu rettes? .. ... .................... .. .. .....•... 
Are you in debt'/ If so, how muc h ? ..................... ... . •.•• 
" ' bat is your trade or occupa t ion '/ ..................... .... . ... , 
Where were you last employed a nd in wha t capacity? ...... .. . .•• . 

,vi;ei{ 'a'i{a -~i1y · aia ·;~1; 'ie1i ~e 1: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
State on the following blank your employment and em ployers dur

ing the iast five years: 

From what date. To what date. E mployed as. 
Name a nd 

add ress of em ployers 

.. ,,: e,. the. uiid ersign'ea: . {·eri1;;st t he. : : : : : : : : : . : : : : : : : : : : : : : : : : : : 

as·::::::::::::::: andc3g
1
r raut6 fiat~Pi/7!ave

0
kuo~•o· iii~' iuti~:{t'e'iy 

for the past ......... .. ~·ea 1·s. a nd t hut be is a man of good moral 
character, of sober, t empera te , ind ustrious hahits, not add icted to t h e 
use of Intoxicating liquo1·s a nd no violator of rhe law und good order. 
We furtbe1· represeut that he is a ma n of trnth and in tc-gr ity, good 
understanding and of temper and manner fit to be employed by yo ur 
system. 
, . , ~ . . ...... ... ...... . , . . . Address ............ , , ........ , , , • 
.... . ......... . ........... Address ......................... . 
.... , ................... . . Addre,;s . ........................ , 
Applicant Signatnre at Supc1·intenden t's Office ................•... 

I agree to submit to a medical examination by the Company' s 
Doctor and pay $ . . . . . . . . . . fo1· the sa me. 

In part consideration for my employment , I agree to return upon 
demand, or on severing my counection wit h the Com pany, a ll t he 
Company's property then in my possession , and wh!'ne,·e1· requested, 
to make and verify an affidavit containing a full and tl'Uthful state
ment of any and all nccia ents, ej ecti ons, refusals of transfers a nd 
assaults of which I may have knowledge. 

I agree to make application fo r a bond wh enever and with wba t 
ever surety company the Company may des ignate, and iu the ~vent 
of their r efusin g to become my bondsmen , that I will. upon noti fica
tion to that effect, r esign from t he se rvice a nd hereby agree to waive 
all claim for any damages resultant t her efrom. 

I agree to work und er instruct ions on trial. without pay, until 
such times as I am accepted by t he Company. 

I understand that no compensat ion is paid to trainmen fo r th e 
time spent while eugaged "on watch'' (mea ning waiting at a ny desig
nated point for opportunity to work ), but t hat Company's stan da rd 
wages are allowed only for services render ed wh il e actually employed 
on Its trains. . 

I further agree that if I am discharged, or leave the Company's 
service voluntai•ily at auy time during or after the tria l per iod a bove 
referred to, I shall have no claim a gainst t he Company fo r ser vices 
rendered or expenses incurred by m e durin g said trial period or while 
performing duty on wa tcb as above explained, and any wages earned 
by me shall not be due and payable until the n ext regular payda y o! 
the Company. 

I agree to at once provide myself with a standard uniform, in 
accordance with the rnles and regulations of t he Co mpa ny. 

While In the Company's service I agree to study cu refully and 
comply faithfully with all its rules , r egulations a ud ord<'rs. 

I, , .. , ... , . .... , ...... , . .... .. .. .... , b ;1ve 1·ead t he for egoing 
and clearly unde1·stand all cond.itions specifi<>d t herein, a nd to the 
truth of all statements made and my willingness to a bide by the 
conditions of th is contract, I he1·eby ma ke a ffid avit. 
State of. ............ '} 
County of. . . . . . . . . . . . ss. : 
City o! .....•........• 

, . , .... , . , . , ......... , , .... . , ...... , being d uly sworn, deposes 
and says that the above statement is t rue to t he best of h is knowl-

ed'§~g,~nd t~e!G~~ore me this . . ... . ...... day of , , . , .. · ·, ., 190. •, 

Application No.... . ... Bond No ........ Emp loyee No .....• •• 
....... . ................ . ..... , Emp loyed as .......... .. .. ...• 
Nationality ........... Age ..... ... lleigbt ....... Weight . ......• 
Married, Single, Widowe1·, Genera l Appea ra nce ..... . .... . . ...... . 

~i~r~~~~~~l: ~~: : : : : : : : : : ~~,: ~~~~i~ifi~i ...... -: ~ •: ·: ·: ·: •: ·: :s.~~~e~~•.} gg::: 
To .. . .. . ... ... .. , ..... for inst ruction .................. , l!lO . . . 

Time with . . . . . . . . . . . . . . . . . . . . .... . hours 
Time with . . . . . . . . . . . . . . . . . . . . .... . hours 

Total tim e worked nnd<'r Instruction on tria l . ... .. .... .. . . hours 
Approved ... . .. . .. . .... 1 no. . . . . . . . . . . . . . . . . . . ... .... •. .. . 
Approved ......... . .... l !lO. . . . . • . . . . . . . . . . . . . .. ..... ••. .• 
A_pproved .............. l !lO. . . . . . . . . . . . . . . . . . . . ...... . , , .. 

Photograph 
attached 

° FOR11! B 

l!E FE HENCE INQUIRY 
( Rent t o l'revlou~ !Dmploy<' r ) 

... . ...... .. ............ , , .......................... Compa ny 

. • . . . . . . . . . . . . . . . . . . . . . . l !lO .. .. 
Mr ................. , ..... . 
D EA II Sm :-

Mr. . .. .... . .................. is an applican t for empl oymen t 
In th e scrvicC' of t h is (;om p:my as ........... . ......... ... .. . .. . 
H e s t a t es h e was em ployed by you as .... ............... . ... . .. . 

from ............. ............. to .................... ,.,, •. • 
W ill you kindly answer the following questions, which will b" 

t reated as strictly confidential. 
1. ls the app licant In anv way r<' lated to you ? ............... , .. • 
2. Is the ahoYe a correct statement as to occupation and time em-

ployed by yon? ......................... , .......... , ..... . 
H. D id he reHign or was he discharg<'d? ................ , ..... , . , , 
4. Do you con~ ld,'r h Im honest, sober and Industrious, a nd arc his 

g,•neral habits good? .....................................• 
5. !las he, to your knowledge, rver been employed on any steam, ele-

vn ted or su rfacc railway'/ ..... .. ................... , , .... • 
G. Wou ld you r<'commend him for the position applied for? ........ . 
7. Is t he attachc>d photograph a good likPn ess of the applicant? .... . 

A rep ly by return mall in enc losPd starnp<>d envPlope will be appre
ciated, and we s hall be glad to reciprocate should opportunity offer 

- Yours truly, 

General Remarks: 

Signature ...................•.....•.. 

Date .......... , l!lO... Address ............................. . 

.................... , ., 190 .. . 

I refer you to ........................................... .. . 
Ti tle .......... , , . , .. , , , , ·,, · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • •' 
Place .........•.......................................... for 
mv prev ious record, and I hereby authorize him to furnish the same, 
to'gether with my reason for l<'aving the service, if known, and all 
informat iou which he may have eonce1·nlng me, whethe r the same be 
of reco rd or not : and I herehy release the Company which be repre
sents from a ll lia bili ty from any damage whatsoever ou account of 
furnishing the above named road with such a reco1·d. 

as I . ~•~.
8

• :'.~
1
~
1
~~•~~. ~~,' ,' ,' ,' ,' ,' ,' ,' ,' ,' ,' ,' 'ir'om.:::::::::::::::::::::::: 

19 ........ to ..... , ..... , .............. l!l ..... , .. 
Signed ... , ..................... , .......... . 

FORM C 

REFERENCE IXQUIRY 
( Sent to Individual Named as Reference) 

Application No ......... . 

................... Company. 

, · · · · ... , ....... ,, ...•• 190 .. . 
i\Jr ..............•..••..•.. 

Dear Sir:-
- J\fr. . . . . . . . . . . . . . . . . . . . . . . . • . . ls an applicant tor employment 

in th e serv ice of th is Company as. . . . . . . . . . . . . . . . . . . . lie names 
you. a mong other persons, a.s !mowing him well . It being the desire 
of t llls Company to employ good and worthy men, we kindly ask yon 
to stute (unde r g<>nera l r emarks on this sheet) your know!Pdge of 
t his ma n 's lnteg1·itv. sobrietv and general habits. llas he, to your 
knowledge, ever been employed on any steam, elevated or surface 
ra ilway'! 

Is he in an y way related to you? 
A r rply by r etnm ma il in enclosed st~mped envelope will be appre

cia ted and trea te <l as stri ctly confidential. 
Yours truly, 

General Remarks: 
··········· ................................................. . 
. .... . ; ........................ ······ ......... ········ ······· 

Signature ........................... . 

Date ... ........ 1flO .. . Address ...................•......•.. . 

FoRlll D 

RECO RD OF EXAMINATION OF SIGHT, COLOR, SE:-;"SE AXD HEARING 

. , ......... , ....... , ..... Division 

Na me Age Occupation 

~igbt 

Acuten ess of Vision, without Glasses 

Distance In feet, at which standard 
test-type are read ................ . 

Smallest line of stan dard test-type read • 
cor rectly ........................ . 

Read ing Test, both Eyes Open ........ . 

Size of r eading test-type read 
correctly . , ............. , 

Right 
Eye 

20/ 

Withou t 
( ilass0s 

Left 
JDye 

20/ 

Date 

I 

Both Eyes 
Open 

20/ 

With 
(;Ja ssei, 



101 2 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19B. 

Color Sense 

Test-Skein S11hmltted Standa rd Holmgren Color Set 

B-Ilose ....•.•..•.. 
I 

- 1 -~1-- - - -1-
A-Green .. ........ 

I 

Ilea ring 
Number of feet at which n umher,i of words 

can be repented corl'ectly when spoken In 
a conversational t one .... ..... , . . ....... , Illgb t Ear Left Ear 

Number of feet at which ratchet acoumeter - Right I Left 
can be heard . . . • • • . . . . . . . . . . . . . . . . . . . . . Ear I Ear 

Remarks: 
I hereby certify that I have persona ll y examined ......... . . • ... 

.. ................ . . age ....... . .... yea rs last bi rth day, ann fi nd 
t h a t his acuteness of vis ion, color pe rc•ept ion and h earing, conform 
t o t he standard required for posit ion of ... - ....... . ....... . • . ... 

( Signed) ..................... . 
Examiner 

Date •.• . •..... ...•. .. . . ,.•· .. ·.• •• 

.. . 'f'ii~~i:,; ~~ -~£ p~0

r ty. e;a~i~ ~ci • ... 
T h is blank must be filled out and signed with pen a nd Ink In all 

cases. 

FORM El 

SURGEON'S CERTIFICATE OF EXAMINATION 

. ....... . ....... . ....... Division 
. • . . . . . . . . . . '(riate0

) ••••••••••••• 

Na me .. . . . ... ..• •..... . ......... . ...•..............•. •· .... , 
Age . . . . • . . . . . . . . . . . . . • Occupation ...................•..•. . 
Wha t is rate of pulse?. . .. . . . . . . . . . . Ilesplration? ............. . 
W hat disease has be suffei.-ed fro m? . ........................... . 
Dat e?.. . ... . .. . .... .. . .... . . Ilesul t .................•...•. . 
Has he hernia? .... . . _.. . . . . . . . . . . . 'Wha t form ? .....•.....•... 
I n present condit ion ? ...... .. ................................•. 
Has h e ever been Inj ured? . .... . If so,.wha t a nd when? ......•.. . • . 

i i i; e· ~~hj;ct
0 

to -~~y -d~f~~~ity. iio'~ . 1"r;J;1;.;,· ~r 'othe~~;lse? ." .': .":::::: 
I f so, note here ..... . ... . .....................•..........•.•. 
Ha s he a ny p resen t source of dh,ahili ty in heart? ...... Lungs ..... . 

Kidneys ........ Joints .. .. .. . Yelns . . ..... Feet a nd Legs .....••• 
Hanrls and Arms ...... ... Spine ......... Urinary Organs ...... . . 
Ne rvous System ....... . 

Applican t must be stripped for t his exa mi nntlon. Note 
wit h ca 1·e va r icose veins, enlarged joints a nd anything tend
Ing to p rodu ce prolonged dl,-ablli t y. 

Does be use in toxica t ing liquors ?. . ... . Is h is appearan ce that of a 
temperate man? .. . . .. . . 

Has h e had smal lpox?. . . . . . . . . Has be been recently vaccinated ? 

His 
0

helgi;t· 
01s: .' ." ." .' ." : ." .'ieei: ::: :: :: :i~ches:. 

0 We
0

lght.' .' .':: .': : :p~~~cis 
Color of eyes . .. .. ..... . . Hair ....... . . . . . 
Chest E xpansion i Forced L<: xpi ratl_on ... ... .. . ......... ... ..... . 

Forced Insplra t1on ... .... . .. ..•. . •..• . . ... . .. 

i F irst-class 
He is physically a Average subj ect for pos ition as . .••. .. ........ 

Defect ive 

{
Aler t 

Mental Cha racterh,tics Average 
D ull 

Signature ............ - ........... _. .... . 
(Surgeon ) 

Signature ......................••.•.••. 
(Appl icant) 

Exa mined ........ , ... ... ... , 190 .. . 

Remarks: 

FoR:-r F 

INSTRUCTIONS TO SURGEON 

Appli cant must he stl'i nned for examination 
Note with <·are varirose veins. enlarged joints and anything tend

!.ng to produce prolonged disabi lity. 

Requirements for Applicants 
Age ...... , ...... . 
)Jin. hright ...... , .. , .... . .. . 
Min. wPig-ht ........ _ ........ . 
Must read . ......... full-face type at distance of 20 ft. with either 

e.1·e or with hnth eyes. wlthont glas,a:e8. 
Must read n on parc>il t.1·pe at distan·ce of 14 in. with either eye or 

\\'i1 h hot Ii eyes, without gla sse". 
Select ion of grPPn. rPd and purple colo!" from 40 test skens; must be 

hoth prompt and correct. 
Must hea r watch tick at 3 ft. ilist:mcP. with either ear, anil must 

be a hl e to rPpl'i::t correctly 12 out of 15 letters o r numbers g iven 
over t elephone. testing each ear. 

Must be a hl P to con verse in low tone at 20 ft. 
Chest mobil ity mu"t not he less t han 2 in. in man of 5 ft. 6 In., and 

no t less than 3 in. man of 6 f t. or over. 

Physical Deform it ies which Bar Applicant from Employment 
Loss of eye, arm, leg. more t ha n two fingers, one t humh. gr Pa t toe, 

rupture, fi ts or fainti ng spells of a ny cha racter, syphilis, running 
so res, oa:eve re va ri cose veins, heart disease, tubercu losis in a ny 
fo rm and alcoholi sm. 

.. N~te; .. l\[edl~a l
0 

~~; ~ 1'ri~~s "aie" ~efer~eci. t~ ·T;lpie; 's 
0

1\I~°ii·u·a·1.· f~~ ex: 
amination for r ecruits in Unit ed States Army as a gen eral g uide. 

----♦·----

The Globe Ticket Company of Philadelphia is making 
a special exhibit of the Pope patent P . M. Coupon trans
fers at its booth, spaces 718-22, in Marine Hall. It is used 
by some of the largest city companies in the country, and 
it is said with satisfactory results. Round-trip rides stop 
immediately with its adoption, and other abuses prevalent 
with the older styles of transfers are corrected. The Globe 
Ticket Company is showing all the different arrangements 
of the Pope patent P. M. Coupon transfers which are being 
used by more than 100 street railway companies, in amounts 
totalling over 800 million a year. 

• •• 
The Lord Electric Compan:v r eports ha ving recently re

ceived some large orders for the Earll trolley retriever. 
Some of the orders r eceived have been from former users 
showing that the devices already in service are proving 
satisfactory. The company claims that by the u~e of the 
E ar ll retriever its cost can be cover ed by the sa.ving which 
i t effects in maintenance of t r olley poles and overhead line 
in a few months. Some roads state that this r etriever pays 
for itself se,yeral times j u a year . 

*** 
The Niles Car & Manufacturing Company is now shipping 

on t heir own wheels from Niles, Ohio, to Portland, Ore., 
eight 58-ft. trailer cars for the Oregon Electric Railway. 
Six of these cars have a single passenger compartment with 
toilet r oom. They are handsomely finished in mahogany 
with full empire ceiling and furnished with Heywood Bros. 
& Wakefield Company's reversible seats in green plush. 
They are lighted with 35 lamps in holophane hemispheres 
and are fitted with 12 Consolidated truss plank type electric 
heaters. W estinghouse automatic air brakes and air signals 
and P eacock type C drum hand brakes are used. The seat
ing capacity is 62 persons. The bottom frames are semi
steel with double :floors having 1 in. of mineral wool between. 
Two of the eight cars are to be used for carrying express 
and baggage. They have the .same outside dimensions as the 
passenger cars and are intended to be r un as t·railers in same 
trains. 'l'hey are mounted on Baldwin Class 78-30 trucks 
which have Standard forged-rolled steel wheels. 

*** 
The T. H . Symington Company is exhibiting a dust guard 

which is believed to embody the three points essential in a 
device of this kind to meet the general favor of t he me
chanical and purchasing departments, low cost, efficiency 
and absence of liabilit y to wear the dust guard seat of the 
axle. The body of this guar d is of canva;; of sufficiently 
gTeater width and depth than 1he slot of the journal box 
to make the edge turn over at the bottom and sides, thus 
forming an effective joint all around. A close joint is made 
around the axle by wood seg-mcnts securely fast ened to both 
sides of the <·nnYas by small wire nails. The top edge is 
fastened between two wood str ips of slightly shor ter length 
than the slot. These strips are driven in the slot in the 
eiame manner as t he ordinary closing plug, thus sealing the 
opening into 1he ~lot and supporting the upper por tion of 
the gnard. Railway officials who are interested in a cheap 
and efficient dust guard are invited by the T. H. Symington 
Company to make a careful examination of this device in the 
company's booth, spaces 552-554. 
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REPORT OF THE COMMITTEE ON MAINTENANCE AND 
INSPECTION OF ELECTRICAL EQUIPMENT* 

BY E. L. SMITH, CHAIRMAN i E. T. MUNGER, C, C. LONG, L, W. 
JACQUES, F. P, MAIZE. 

1'his standing committee of the Engineering Association 
has aimed in preparing the present report to work along 
the general lines that were followed last year. It has been 
our endeavor to follow and to develop investigations started 
last year, also to ascertain to what extent last year's recom
mendations have been approved and followed by member 
companies; and further to develop specifications for im
portant items of supplies, and to amplify the rules govern. 
ing maintenance and inspection. These rules are designed 
to be of a pructical nature so that they may be understood 
and fo llowed by the average shop man. 

The general subject has been divided under various sub
heads considered separately. 

CARBON BRUSHES FOR RAILWAY MOTORS 

It has been genera lly supposed that th e physical, chemical 
and electrical characteristics of carbon brushes bore certain 
definite. relations to their behavior in service. Until recently 
there has been little definite scientific data brought out to 
establish or confirm this belief. · 

The large electrical manufacturing companies have been 
kind enough to give the results of their testing laboratories, 
and have called a meeting of all the carbon brush manu
facturers and discussed various specifications and tests of 
carbon brushes which would insure to the oper ating eom
pany a high grade of suitable brush and one which would 
be consistent in its characteristics. Their co-operation has 
been very beneficial in assisting your committee to deter
mine and specify tests which will insure these r esults. 

GENERAL CLASSIFICATION OF RAILWAY MOTOR BRUSHES 

Railway motor brushes may be separated into three 
general classes. It will be appreciated that there are 
aetually many classes, but the three general classes will 
serve to give a general idea of the various brushes. 

Class 1-Coke Brushes. 
Class 2-Part Coke and Part Graphite Brushes. 
Class 3-Graphite Brushes. 
Class 1, Coke Brushes. These are generally suitable for 

railway motors of approximately 50 hp and less, with un
grooved commutators operating on slow speed service, such 
as city service, switching locomotives, air compressors, or 
other service where the abrasive and polishing quali ty of the 
brush is necessary. The composition of the brush is mainly 
coke. 

Class 2, Part Coke and Part Graphite Brushes. These 
are medium brushes having characteristics between Classes 
1 and 3, generally suitable for motors of 50 to 100 hp in 
interurban and suburban service and uormally used with 
grooved commutators. Should the commutator require only 
a moderate amount of ab rasive effect to keep it polished 
these brushes may operate on the above sizes of motol's wi I h
out the side mica being grooved. Since a eommutator hav
ing grooved side mica requires less polishing effect, Class 2 
brush may be used to considerable advantage 0 11 motors of 
less than 50 hp in city or slow speed service, proviJed the 
commutators are grooved. 

Clnss 3, Graphite Brushes. These are sui table for general 

• nrnd bPforp the A mPrkn n ~ trePt & TntPrn r bnn Hnllwny F.ni::1-
ne<>rlng .Assoclntlon, .A tluntlc Cit y, N. J ., Od. 1:! , 13, 14, 15 nod 10, 
l!l08. 

use on grooved commutators and on motors of 100 hp and 
over. The graphite brush inherently has a large lubrication 
nature and has t he power of car rying a large current per 
squnre inch. 'J'h e lubricating quality of t he graphite brush 
serves to reduce or obviate chattering and constant breakage 
of brushes. The abrasive effec t of graphite brushes is gen
erally low, and it does not have the power to polish the 
eommutator and wear away the side mica, and therefore 
should be used only on eommutators with grooved side 
mica. The eomposition is mainly graphite. 

SPECIFICATIONS 

Each brush should be plainly stamped wi th the name of 
the manufacturer and g1·ade of brush. This stamping should 
be p laced on the brush so that the wearing of the brush 
will not destroy the marking. 

The thickness of the brush should not be greater than 
exact size or less than 0.01 in. under exact size. The width 
and length of the brush should not be greater than exaet 
size or less than 1/ 32 in. under exact size. The standard 
method of box gage should be used. The brush must pass 
through a box gage of exact size and must nut pass through 
a box gage where the thickness is 0.01 under size and the 
width 1/32 in. under size. 

All copper-plating should be omitted. 
The brushes when broken should show a fracture of uni

_form appearance and fine grain. 
Stratification and shrinkage cracks are objectionable and 

should be avoided, as far as possible. When the brush is 
bl'oken crosswise and lengthwise the appearance of the two 
fractures should be similar in texture. 

TESTS 

Brushes should have certain meehanieal and electrical 
eharacteristics. The mechanical eharacteristics may be 
divided into tests for strength, hardness and ab rasive 
power. The electrical test should show t he amount of enr
rent the brush is eapable of earrying before the g lowing is 
produeed. 

The abrasive effeet, while very important, is not definitely 
set forth in the tests described below, for the reason that it 
has not been possible at this time to determine a short, 
eoncise method of determining t he charaeter of such a test. 

The laboratories of the electrical manufacturing com• 
panies, as well as the laboratories of the brush m::rnnfactur
ing eompanies, are at present endeavoring to dete rmine 
proper abrasive tests to make which will be of general and 
easy application. Your committee hopes that in the near 
future it will be able to incorporate sueh tests in the speci.fi
eations and tests for carbon brushes. 

As determining the abrasive effect of a great many 
brushes of the present manufaeture it has been fo un d that 
certain percentages of ash are desirable in the varion21 
classes of brushes. From analysis it has been found that 
this ash eonsists largely of iron oxide, Fe,Oa and sand 
SiO,. It has been found tha t Class 1 brushes should 
normally contain abou t 5 per ce nt of this ash in order to 
get the abrasive effect sufficient for their operation n.e 
recommended. 

It has been found that Class 2 bruslies shonlJ contain 2 
per cent to 3 per cent of this ash, and that Class 3 brushes 
shou ld contai n not over 2 per cent. 

It is not a<lvisnble to specify the abrasive effect in per~ 
centnge of this nsh, as t hi s limits the manufaet nrer to the 
use of this ash, wh erens it is the abrasi\·e eiT t>d that fa 
desired, and as this abrasi ve effect may be obtnined im 
many different ways th e abrasive test wh ich we hope later 
to insert in the specificat ions will take cnre of it. 

The elPctrical test is gi,·en as a slip-ring test, which is 
explained in the speeifieations. 
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The vibrator test is a purely mechanical one. The brush 
is subjected to a series of mechanical shocks to determine 
how tough· or brittle it may be. The vibrator consists of a 
ratchet wheel, the principle of which is indicated in Fig. 
1. The di ameter of the wheel should be 9¼ inches. 
There should be eight teeth, the depth of each tooth being -rt inch. Adjacent to the wheel a standard brush holder 
is mounted so as to allow the br ush to bear on the wheel 
with a standard pressure of seven pounds per square inch 
of the bear ing surface or cross section of the brush. The 
faee of t he r a tchet wheel should be broad enough to take 
t he widest brush. The ratchet or vibrator wheel may be 
belted from a line shaf t or driven by a small motor. The 
speed of the ratchet wheel should be '250 r.p.m. With this 
speed the brush will r eceive 2000 blows per minute. The 
r atchet wheel revolves backwards so as to slip under the 
br ush, and allow it to drop ft inch as each t ooth passes. 

The various classes of brushes should stand a certain 
number of revolutions of this vibrator wheel before break
ing. The values given below are suggested for the dif
ferent classes of brushes. It has been found that a brush 
which breaks badly in service will run on this wheel hardly 
more than 5000 revolutions, and one which is f airly satis
factory in service will run 20,000 to 50,000 revolutions. A 
brush which is of excellent mechanical quality will run 100,-
000 revolutions and show no breakage or chip ping. 

It is suggested that Class 1, coke brushes, should stand 
20,000 r eYolutions on the vibrator wheel. Class 2, part 
coke and part gr aphite brnshes, should stand 30,000 r evolu
tions. Class 3, graphite brushes, should stand 50,000 revo
lutions. 

HARDNESS TEST 

While the Yibra tor test indicates tensile and crushing 
str ength, and, in a degree, hardness, i t is desirable to ex-

Fig. 1. 

press in some simple form 
a hardness test which is 
not subject to serious er
ror and can be withi11 
reach of all. This test 
consists of comparing the 
hardness of carbon brushes 
wi th various standard 
"H " drawing pencils. It 
is r eeommended that the 
J ohann Faber pencil be_ 
adopted as a standard of 
hardness. This test con
sists of scratching the 
br ush with pencils of 
various hardness to de

termine which hardness of pencil corresponds to the hard
ness of the carbon br ush. 

SLIP-RING TEST 

I n this test the current is passed thr ough the brush to a 
slip ring to determine the maximum amperes per square 
ineh which the brush ean carry withou t glowing. The 
current f rom the r ing may be eonducted by placing copper 
brushes on the hub of t he slip ring. The slip ring should 
be a wheel of hard copper eight inches in diameter , one
half ineh thick, and a width of face sufficient t o test t he 
widest brush. The wheel should be mounted and so ar
r anged as to use a st andard brush holder, the brush pressing 
against the slip ring as in the motor. 

The speed of the slip ring should be appr oximately 500 
r .p.m. The slip ring may be driven from line shafting or 
from a small motor. 

The pressure per br ush should be se Yen pounds per square 
inch of beari ng surfa,• p or cross section. 

The periphery of the slip r ing should ham a true and 
smooth surfac:c. The sli p-r ing wheel should run t rue so 
that the brnsh, \\·hen once fitted , will maintain a true and 
per fect-fit t ing surface . 

Twe_frc or fi fteen sam ples of each qua lity of brush should 
_be t ested The current should pass from the brush to the 
slip ring ; that is, 1he brush shonld be positive to the ring. 
Direct <·mTent shonld be used. The maximum of 25 volts 
will be suitahle fo

0

r t esting ordinary r ailway brushes. The 
following requir ements are sugges ted. I t is hoped that the 
exac t valu es will be definit ely determined lat er. 

Class 1, coke brushes, 100 amp per sq. in. without 
glowing. 

Class 2, part eoke and part graphite brushes, 150 amp 
per sq. in. without glowing. 

Class 3, graphite brushes, 200 amp per sq. in. without 
glowing. 

W IDTH OF BRUS HES 

It hns ueen found advantageous on a number of roads to 
use one brush per holder, even though it is necessary to 
cut OU t the bridge in the brush box. Thus a ridge in the 
middle of tb c eommntator is avoided and, in most cases, 
longer life of tbe brush is obtained. 

Should there be irreg ularities of the eommutator which 
would eause th e brush to be thrown from the commutator, 
the entire eircui t would be broken if one br ush were used 
and less flashing wonld be obtained by the use of two 
brushes ; this is particularly true of high commutator 
speeds. Your committee cannot make a general recom
mendation on this point beca use of various conditions met 
with in actual practice. 

Your committee appreeiates that the above general dis
cussion and specifications ar e a radical advance over what 
her etofore has been done. I t has been the effort of your 
committee to pnt forward these general discussions and 
specifications, not with the idea that the definite values 
given or that the tests specified are absolutely the correct 
and only tests to make, but rather with the idea that hav
ing such a r ecommend ation the subject will be forcefully 
brought up and that out of the foregoing will develop 
certain valuable information and specifications which will 
be of Yer y material assistanee to the users as well as the 
manufa cturers of carbon brushes and r ailway motors. 

I N SULATI N"G MATERIALS FOR RAILWAY REPAIR SHOP USE 

It wns the nim of yonr committee at the outset to pre
seribe specifications and tests suitable for each class of in
sulating mat er ial, but as eomprehensiYe specifications 
would lead in to very complex details and of laboratory 
analysis, fnr beyond the rangr of practieability for the 
average eleetric r oad, it has seemed best merely to outline 
a general elassification and point out the leading charac
teristics of each class of material, with a deseription of 
practical tests within the reach of all. 

I NSULA'l' I NG VARN ISHES 

Insulating materials may be coYered by the following 
classifieation : 

Air Drying Varnishes : Linseed oil or other drying oils, 
with such driers and treatment as to dry quickly without 
neeessity for baking. 

Baking Varnishes: Linseed oil or other drying oils, with 
gums and driers. Require baking. 

Spirit Varnishes : Animal or vegetable gums, shellac, 
copal, etc., dissolved in alcohol, amyl acetate, benzine, etc. 
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Insulating Paints: Solutions of asphalt, and mineral 
gums in carbon bisulphide, naphtha, etc. . 

Impregnating Compouu<ls: Petroleum asphalt, melting 
point 105° to ll5 ° C., used for impr0gnating motor fields, 
-etc. 

NOTE.- Paraffine and linseed oil are each used as impreg
nating- material, for special purposes as described below. 

Descriptive comments on the various insulating materials 
are submit t0cl as fo llows: 

Air Drying Varnish should be composed of linseed oil or 
other drying oils sufficiently treated a11d \\'ith proper amount 
of dryers so that va rnish will dry in two or three hours, 
leaving a smooth, flexible surface. Baking not required. 
Should be both oil and moisture proof. Should not crack. 
soften or become tacky at 100° C. 

Bakino· Varnish is· compos0d of high-grade linseed oil, 
with sonfe gums and dryers. Baking varnish should not be 
used unless it is baked at 100° C. to ll0° C. for 10 or 12 
hours. Characteristics of baking varnishes are high melt
ing point, flexibility, smooth, glossy surface. Good filler, 
high insulating qualities, oil and moisture proof. 

Spirit Varnishes are composed of animal a n<l vegetable 
gums, such as shellac, copal, ets., dissolved in spirits. _Char
acteristics, oil-proof, but not moisture proof ; good stickers 
and binders, but not necessarily good insulators. In gen
eral they soften at 100° C. 

Insulating paints are solutions of asphalt or mineral gum 
in naphtha or other solvents. The,v are moisture proof but 
not oil proof, lacking in toughness, good as a sticker and 
paint, but not high in insulating qualities. 

IMPREGNATING COMPOUNDS 

.Asphalt compounds have widely different melting 
points. The asphalt most desirable for use is one in which 
the melting point is above the operating temperature, pre
fera bl.v 110° C. At ordinary temperature. t lw 1·ompound 
s hould be somewhat pliable, but should not flow. At melt
ing point it should flow freely. Is moisture proof, but not 
-0il proof. Good as a filler, and has fair insulating quali
t ies. Asphalt should be practically free from volatile mat
ter. In order to get a good, penetrating asphalt the com
mittee recommends that the asphalt shall not contain more 
than 5 per cent constituents insoluble in carbon bisnlphide 
(CS2). 

ParaJfine is a mineral gum of a low melting point, suitable 
for impregnating wood for outside or low temperature 
work. Is not suitable for use in railway apparatus where 
the working temperature is above 50° to 60° C. 

Linseed Oil is excellent for filling wood parts of railway 
-apparatus. The parts should be boiled in raw linseed oil 
until fill ed and then the oil oxidized by baking. The wood 
should be finished with either an air drying or a baking 
varnish. Wood treated in this manner is excellent for out
door work. Linseed oil hardens under temperature, does 
not melt, is moisture and oil proof, and is flexible and 
strong. 

On a string band or webbing covering the mica at the 
outer end of the commutator it is recommended that no 
varnish be used that will soften at a tempernture of 100° C. 
'!'he following simple tests are recommended for the various 
-substances: 

'J'ESTS FOR INSULA'J'ING MATERIALS 

,vithout :111 elnhorale testing laboi-atory, it will be im
possible to fi nd the exact values of tests on the vnrious in
sulating compounds. 1'herc are, however, some simple tests 
\\'hich can be made with little or 110 apparatus and which 
serv1• as very good general tests of the mat0rial. 

Asphalt: The chief consideration in connect.ion w~th 
asphalt is the melting point. Asphalt ca!l be o~tamecl with 
a low melting point or a very high melting- pomt, and the 

latter is rnthcr in the nature of anthracite coal. By melt
ing the nsphalt and using· a thermometer the melting point 
can be determined. 

Some asphalts contain as hig·h as 30 per cent of inorganic 
matter. In order to determine how much inorganic matter 
is present, a certain definfiitc amount of the asphalt can be 
melled and bnrn<'d away in an ordinary crucible or gas 
flame. Comparisons of asphalts can be made by this 
method, and npproximately the amount of inorganic matter 
be determined. 

'l'herc is n certain nmount of sulphur in asphalt corn
pouucls. The presence of snlphur and the proportion may 
be determined by melting the asphalt and allowing bright 
sheet copper to remain in the melted asphalt for two or 
1 hree days. '!'he tarnishing of the bright copper will indi
ra te lhe presence and quantity of sulphur. 

Linseed Oil: When linseed oil is heated up to the boil
ing point, and there is a foaming and spluttering of the 
oil as it begins to boil. Ow presenre of water in the oil is 
indicated. 

Linseed oil may have a sediment usually known as 
''foots.'' The relative amount may be approximately de
termined by allowing a sample of the oil to stand in a 
test tube for about 24 hours and then noting the amount 
of sediment deposit. 

Regular boiled oil has a specific gravity of 0.94.5 or 
higher, whereas the ordinary boiled oil which has been pro
dueed by pouring into th e bunghole a certain amount of 
drier, has a specific gravity but little higher than raw lin
seed oil, this specific gravity being 0.931. 

Acids are used during the process of refinement, and in 
order to test the amount of acids, it would be well to 
immerse a bright copper strip in the oil for several days. 

Japans and Varnishes: These should be tested at a tem
perature which is ordinarily used in serviee. After the 
coating has thoroughly dried in the air or by baking, 
according to which treatment the material is designed to 
be used, the flexibility of the coat may be determined. It 
also would be well to test with a bright copper strip for 
acids. . 

Shellac: Shellac contains more or less rosin. To deter
mine this requires an elaborale analysis. The quality of 
the shellac, however, may be determined by painting on 
bright tin. By making comparisons with other shellacs, the 
flexibility may be determined. A very flexible shellac has 
little or no rosin. It would be well to test with a bright 
copper strip for acids. 

Paraffine: Water and sulphuric acid from the refining 
processes ma)' be incorporated in paraffine. The amount of 
water can be determined by heating the paraffine. Foam
ing and spluttering on reaching the boiling point will indi
cate the presence of water. Sulphuric acid can be detected 
by the immersion of a bright copper strip, and also b)' mix
ing some of the paraffine with boiling water and then pour
ing off the water and testing- with litmus paper. 

RECOl\Il\fEN"DATIONS BY THIS COllDIITTEE LAST YEAR AXD EXTENT 
TO WHICH THEY HA VE BEEN APPROVED AND FOLLOWED 

In ur<ler to :1s1·ertain lo \\'hat extent the recommendations 
hnYP been put in prneticf', an<l to g-et suggestions and recorn
me111lalinns, 1latn sheets \\·pr e pr0pnn'r1 and sent tn mem
her Cf• 111 pn ni0s. 

Answers were reeeiYcd from 58 1,ompanies, owning 13,-
319 ears. Tn the following, W('ight has lwen given to the 
various opinions cxpress0d in proportion to t he nn mber of 
<'a rs 1'0]ll"esen1Pd. 

CON'l.'HOL EQUIPllIEX'l' 

Last year's <·ommi( 1 <'e recom111e1llletl 1 hat the control 
Pqt1ipnw11t of tlw "'K" type he g:iwn n thorough overh,lnl
ing for every fi0.000 mil<'s of service. ( Sec 1907 ProCE'f'd
ing-s. page 44.) 

3G per ce nt npprnY<' and follow tn some ex{l:'11t. 
9½ per cent approve, but prefer to ovPrhanl en'r.,· -J.0,-

000 or 50,000 miles. 
29 per cent clo not approve of recommendat ion, nnd 

overhaul on 111ilca11;c basis of 30,000 l11 40,000 
miles. 
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10 per cent do not overhaul on mileage basis, but de-
pend on frequent inspections and repairs. 

15½ per cent are non-committal. 

Inasmuch as the largest percentage approve and are fol
lowing to full extent, the committee belieYes the recom
mendation is practical, and would advise those who are 
unable to make the overhauling on a 60,000-mile basis to 
study the weak points of their equipment, with the idea 
of reducing wear and increasing mileage. If it is the 
bearing that needs attention oftenest, it may be that this 
small mileage is caused by grit, and a way may be found 
that will keep the greater part out. If early attention is 
required for the brake levers and pins, case-hardening the 
metal around the • holes and pins or inserting a case
hardened bushing in the hole will reduce the wear 

Last year 's eomrnittee recommended an oYerhauling of 
M-U control type "M " on a 60,000-mile basis. (See 1907 
Proceedings, page 45.) 

35 per cent approve and follow to full extent. 
13 per cent recommend overhauling on a smaller mileage 

basis of from 40,000 to 50,000 miles. 
52 per cent are non-committal or do not have this type 

of control in use. 
Overhauling on a 60,000-mile basis was recommended for 

M-U control electro-pneumatic type. (See 1907 Proceed
ings, page 46.) 

27 per cent approve and follow to full extent. 
12 per cent <lo not approve and recommend overhauling 

on a smaller mileage basis. 
61 per eent are ·non-committal or do not have this type 

of control in use. 

SLACK .ADJUSTERS 

Last year 's committee believed that a satisfactory sla<'k 
adjust er for brakes on electric cars was very much needed. 
(See 1D07 P roceedings, page 47.) 

8½ per cent approve and have some in use as an 
ex periment. 

25 per cent approve and have in use on interurban 
cars. 

20 per cent approve but hare none in use. 
28 per cen t are non-committal or have not tried any. 
18½ per cent do not approve. 
The slack adjusters on the market to-day r egulate the 

piston travel and, consequently, the position of t lte truck 
brake lever is constan tly varying. This, on a motor t r uck, 
causes un even braking and brnkeshoe ·wear. The com
mittee belierns that an automatic device attached to a tog
gle bar that is simple an d reliable is a much-needed 
mecha nism. 

SAFETY DEVICES 

Last year 's eommitt ee called attention to the importance 
of overilead trolley cars being properly equipped wi th 
lightning arresters, and that the same be periodica lly in
spected an d t(:'sled to insure proper working. (See 1907 
Proce(:' <l ing·s, page 48.) 

89 per eent npprove and hm·e in use on all cars. 
5 per cent 11 1·e non-commit tal. 
6 per eent ha\·e none in use on third-rail cars. 

It is evident from tlte answers to t he question, "IlaYe 
you a reliable an ester ~" which wns as ked by this year's 
commit tee, t lrnt we ha ve not as ye t reachc<l t hat goal. 

The committee is advised t hat t he elect rical companies 
are prepared to supply an aluminum cell va l \'e arrester, 
with the guarant ee that it is \'as tly superior to any ot her 
type of arrester•heretofore brought out. Your commit tee 
recommends t hat the members of this association investi
gate t he matter carefully for themselves. 

CAR WIRING 

Last year's committee recommended car wiring in iron 
conduit. (See 1907 Proeeedings, page 47.) 

3½ per cent approve and have in use to full extent. 
40 per cent approye and will install or have installed 

in all new cars. 
28 per cent approve but have none in use. 
3½ per cent approve and use to some extent. 
2½ per cent approve but use a substitute. 

22½ per cent are non-committal. 

.ARMATURE REPAIRS .AND TESTS 

Last year's committee recommended that cotton-covered 
and varnished cambric insulation were sufficient for the 
insulation of armature coils wound with round wire, where 
the ultimnte temperature rise was less than 65° C. (See 
1907 Proceedings, page 49.) 

74½ per cent approve and follow to full extent. 
3½ per cent approve and 1.1se partially. 

1/s per cent approve but do not use. 
2½ per cent bny all coils. 
9 per cent do not approve and use other insulation. 

10% per cent are non-committal. 
Last year's committee recommended the use of asbestos 

covering for the wiring where the ultimate temperature 
rise was 65° to 100° C. (See 1907 Proceedings, page 49.) 

4½ per cent approve and follow to full extent. 
6 per cent approve and follow partially. 

27½ per cent approre but do not follow. 
9 per cent do not approve. 

53 per cent are non-committal. 
It would appear from the above that there is a good 

deal of skepticism as to the value of asbestos coils, and 
most companies are waiting for further deYelopments. 

Last year's committee recommended a.c., transformer 
tests for short circuits on wire-wound armatures. (See 
1907 Proceedings, page 49.) 

55 per cent apprO\·e and follow to full extent. 
1 ½ per cent a ppro,·e and follow partially. 

19 per cent apprO\·e but do not follow. 
1 per cent do not approve. 

14 per cent are non-committal. 
9½ per cent approye but use other apparatus. 

A good many roads expect to be equipped in the near 
future for this test. 

Last year's committee recommended, that, for bar-wound 
armatures, a test be made by applying foll load current 
through the brushes in their normal position on the com
mutator at such a fre(Juency as to give approximately full 
voltage across the brushes; armatures in all cases to be 
outside of thei r frames. 

31/'.? per cent a pprove and follow to some extent. 
1/s per cent a pprorn and follow on new burs. 

53½ per cent a p prove l.rn t do not fo llow. 
3/s per cent clo not approve. 

42 per cent are non-committal or have no bar-wound 
armatures in use. 

The committee believes that the above is by fa r tlte best 
way of tes ting armatures for short circuits a n<l open cir
cui ts. Open circuits are indicated by pitting on th e com
mutator wlten the armature is revolved. Short circuits 
wi ll immedi ately heat up and indicate their exnct location. 
Poor soldering will be shown by heating of th e conner! ions. 

Last year's committee recommended, fo r ()nick repairs, 
the use of armature bars insulated with varnis hed cambri<', 
apprecia t ing that the life is not as great as that of mica 
an<l is shorter as the working temperature is hig-her. 

33 per cent nppro,·e and follow to some extent. 
1 per cent a pprm·e and follow p:irtinlly. 

17 per cent apprO\·e but do not follow. 
¼ per cent do not appro,·e. 

48¾ per cent are non-committal. 
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Last year 's committee recommended an insulation test 
between windings and ground, as follows : 

For roads using trolley : New armatures, 2500 volts a. 
c., 5 seconds. Old armatures, 1000 volts a.c., 5 seconds. 

On the abov e 66 per cent approve and follow to full 
extent. 

9¾ per cent approve but do not follow. 
1¼ per cent approve and nse partially. 

20¼ per cent are non-committal. 
1 ½ per cent use special testing apparatus. 
1¼ per cent do not approve. 

A good many roads approve this r ecommendation, but 
report that . they are not equipped for testing with al
ternating current. The committee wishes to advise these 
roads that any d. c. motor can be chrrnged to an a. c. 
generator at almost no expense. This, attacl1ed to the line 
shaft or driven by a motor, would give them the alternat
ing current for testing. 

For roads using third rail, where voltage fluc tuations 
have to be taken into considera tion : 

New armatures-3000 volts a.c., 5 seconds. 
Old or partly repaired armatures-1500 volts a.c., 5 

seconds. 
26 per cent approve and follow to fu ll extent. 
10 per cent approve but do not fo llow. 
63½ per cent are non-committal. 
Nearly all trolley roads are non-committal on this recom

mendation. 
Last year's committee r ecommended hard-drawn copper 

for commutators as possessing greater uniformity in size 
and hardness over the forged bars, and corresponding 
superiority in life and service. 

44 per cent approve and follow to full extent. 
27 per cent approve and follow partially. 

5 per cent approve but do not fo llow. 
5½ per cent use both hard-drawn and drop-forged. 
9½ per cent use drop-forged only. 
9 per cent ar e non-committal. 

The committee wishes to empliasize the great; desirability 
of hard-drawn copper over any other kind. 

Last year's committee called attention to the necessity 
of using a high gr ade of band wire on high-speed motors, 
and suggested that for motors not exceeding 75-hp band 
wire should have an ultimat.e tensile strength of 125,000 
lb. per sq. in. ; while for larg·e motors operating at a 
maximum armature speed of 1,200 revolu tions or upwaru 
the band wire should have an ultimate st.rengtli of 175,000 
lb., or a sufficient number of turns of wire of lower ulti
mate strength to be equivalent tliereto. 

74½ per cent approve and follow · to full extent. 
1½ per cent approYe but do not fulluw. 

14 per cen t use ot her material. 
4½ per ce nt do not approve. 
5½ per cent are non-committal. 

Your committee recommends that the above be adopted 
as good practice by this association. 

Last year's committee suggested that on account of 
higher motor temperature the importance of using solder 
sui table for tliese temperatures must not be oYerlooked, 
and it recommended for all motor work the use of com
mercially pure tin solder, owing to its liigli fusing point 
and greater reliability. 

40½ per cent approve and follow to fnll extent. 
30 per cent approYe, b11t use otlier sultler composed of 

abo 11 t 50 per cent tin. 
14½ per cent do not approve. 

6 per cent are non-committal. ' 
Your committee believes that as the service on motors 

is becoming harder all the time, the members of this as
sociation will find it to their advantage to increase the 
use of commercially pure tin solder. 

FIELD COIL INSULA'l'ION AND TESTS 

Last year's committee recommended, for fie lds where the 
tempera ture rise is 65° to 100 ° C., t hat the wire be 
asbes tos-covered, and the coil impregnated with solid com
pound and wrapped with nsbestos tape, t he asbes tos tape 
also to be thoronghly impregnated. 

The above recommendation for temperatures between 
(i5° and 100° C. applies to strap wound fie lds as well as 
those of r ound wire. 

47 per cent approve and follow to full extent. 
40 per cent approve and fo llow partially. 

6½ per cent approve but do not follow. 
½ per cent do not approve. 

6 per cent are non-committal. 
A numbPr of r eplies indicate that high cost is the reason 

why asbestos wire is not used more extensively. The com
mittee believes that when the production of asbestos
covered wire gets beyond the experimental stage, the cost 
can be gr eatly red uced. 

Last year 's committee recommended t hat all field coils 
be impregnated wit h solid compound. 

7¼ per cent approve and follow to full extent. 
40 per cent approve and fo llow partially. 
31 ½ per cent approve, but do not follow. 
1 ¼ per Mnt do not approve. 

15 per cent are non-committal. 
5 per cent are experimenting. 

'fhe i rn pregna tion of fie ld coils renders them oil-proof 
and impervious to moistu re, and makes them good radiators 
of heat. It protects the coil from vibration and rattling, 
making it a solid mass so that it cannot become grounded 
or short-circuited. · 

The committee recommends that all new coils be im
pregnat ed, and that when motors are overhauled the coils 
that ar e not actually short-circuited be given this treat
ment no matter how badly they are carbonized; and be
lieves that when so done repairs to fields with attendant 
expenses will be practica lly eliminated. 

While the first cost of installation of an impregnating 
plan t is such that only the largest companies can afford to in
stall one, commercial plants are now in operation in New 
York, Buffalo, Rochester, Cleveland and Chicago. 

Last year's committee recommended the use of alternat
ing current in testing fields for short circuits. 

48 per cent approve and follow to fnll extent. 
38 per cent approve, but do not follow. 

1 per cent do not approve. 
13 per cent are non-committnl. 
Last year's committee recommended an insulation break-

down test for fields for roads using trolley) as follows: 
New fields .................... 3000 volts a.c., 5 seconds. 
Old or partially repaired fields .. 1000 volts a.c., 5 seconds. 
For roads using third-rail, where voltage fluctuations 

have to be taken into consideration: 
New fields .................... 3000 volts a.c., fi secon<ls. 
Old or partially repaired fields .. LiOO wilts n.c. , 5 seconds. 
3.7 per rent approrn and follow to full extent. 

40 per rent npprove bnt do not follow. 
34.5 per rent use sperial apparatus. 

1.8 per eent do not apprO\·e. 
20 per cent are non-committal. 

In rPply to the question, '' \\That have you done to pre
vent the fast feeding of controllers," asked by tliis year's 
committee: 

39 per cent reply that motormen are instructed, and 
diseiplined if neressary. 

211/4 per rent are ex perimen ti,; g- with antomotonPers. 
1-P/2 per cent nse close aclj11stm ent of rircuit breakers. 

2 per cent use. rnrrent limiting relays. 
4 per cent nse fnses onlv. 
2½ per re nt use antom:itic reznbtors. 
2 per cent make no att ef';pt. tu limit fast feeding. 

14½ per cent are non-committal. 
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The r ep ort of t he committee at t he 1907 convention 
-showed that 42.6 per cent of the comnrnt ation t ro ubles wns 
d ue to fast feeding of the controllers. And this committee 
again wishes to emphasize the necessity of the motive 
power and t rn 11sportation departmen ts working together to 
educat e a nd discipli ne the motormen, in order to r educe 
the expense of maintenance and increase the r eliability of 

the service. 
The committee a lso recommends wherever practicable 

the use of aut omat ic devices, operated electrically or other
wise, tbat will limit to a fixed maximum t he amount of 
current the motors may receive. 

Last yenr 's commit tee consider ed t he prnetice of groov
ing miea to be correct, and recommended t ha t in cases of 
' ' high mica, ' ' or t roublesome commutnt ion a trial of 
gTooving miea be made. 

8½ per cent approve and follow to full extent. 
531/2 per eent approve and follow partially. 
21½ p er cent do not approve. 

7 p er cent approve but do not follow. 
9½ per ·cen t are non-commit tal. 

The gr ooving of mica in commutators is so easily and 
cheaply done t ha t the committee would recommend to com
panies h aving commut a tor t rouble tha t t hey follow thi::; 

plan. 
GEAR AND PINION SPECIFICATIO NS 

I n reply to the question, "What specificnt ions have you 
for gears and pinions , ' ' answer s ar e as fo llows: 

26½ p er cent have specifications. 
9¾ p er eent use special gears and p inions. 

52½ per cent ha ve no specifications. 
11% per cent are non-committal. 
Your commi t tee advises that the fo lltn\"ing· specifie.1tio1rn 

on motors o f oYel" 50 hp be com,ider ed good pract ice : 

SPECIFICATIO NS FOR RAILWAY 11:O'IOR GEARS, TO BE USED ON 
l\IO'IORS OF 50 H P AND OVER 

Castings to he of open hear th steel or other approved 
process. They must be free from shrinkage cracks and 
spongy p ortions. The design of gear must be such as to 
minimize shrinkage s trains. The unfi nished surfaces must 
be reasonably smooth nnd free from sand and scale. The 
fin ished surface of the teeth and the fin ished r im below the 
teeth should be re:1sonably free fro m sand, gas or blow holes 
a1Hl must not fa ll below specifications as given below. 

No tooth or finished surface between teeth shall have 
sand, gas or blow holes which will reduce the st rength of 
the tooth more t han 10 per cent on motors of 100 hp or 
under, or more than 7½ per cent for motors of 100 hp or 
over. 

VIThen sand holes are detected in a toot h, a chisel with 
3/16 in. cut ting edge should be used to deter mine the depth 
and extent, as frequently a hole which appears on t he sur
face to be very small will be found to contain a great deal 
of sand. 

In the case of gas or b1ow holes, the chisel should be 
used to open them up if possible and then a small piece of 
flexible wire i nserted to find the extent of the cavity to 
which they lead. If this cavity enlnrges under a tooth or 
between t ee th in such a manner as to affect the s t rength 
of the tooth to t he extent mentioned above, the gear will 
be rejected. The otlwr portions of the gear must not con
t ain gas, shr inkag'e or sand holes to affect the st rength of 
t hese portions more than 10 per cent. 

It is t he practice of some ma nufacturers of gears to fill 
gas or shrinka_g·e holes with a mixture or compound which 
greatly resembles the metal itself. This does not add to 
the strength of t he tooth or gear, and prevents t he above 
inspect ion being made. Your committee, therefore, recom
mends that any gears so treated be rejected. 

The thickness of the r im between the t eeth, measured at 
a point % in. from t he finished edge of rim, must not be 
less than ½ in. for 3-pitch t eeth, and % in. for 2½-pit ch 
~ cih. · 

F or split gears, the aggregate cross-sectional area of the 

Lolt s or studs holding halves together, preferably, should 
110( he less t han 4.8 sq. in., measured in t he body of the 
bolt , fo r the lightest gear, and incr ease for t he heavier 
gea rs, consisten tly with other dimensions. 

All nuts must be positively locked by means ot her than 
J. spr ing lock washer. 

The thickness of the t eeth, compared one with another, 
must not vary mor e t han 0.01 in. and thickness a t correct 
pitch line must not exceed t he correct thickness and must 
not run below correct thickness by more than 0.010 in. 

P it ch line must be concentric with bore. 
On solid g·ears with axles up to 6 in. diameter, the bore 

must not vary in diameter more than 0.001 in over and 
0.002 in under given dimensions. 

F or split gears the bore must not be greater than given 
dimensions. 

All g·ears should be stamped with t he name of manufac
t urer and date of manufacture in a place not subject to 
wear and where same can be seen without removal of g·ear. 

The steel in gears must not contain more than 0.06 per 
cent sulphur or more than 0.06 p er cent phosphorus, and 
must have the following physical p r operties: 

Tensile or ultimate strength not less than 60,000 lb. per 
sq. in. 

E lastic limit or yield point not less than 27,000 lb. per 
sq. in. 

Elongation in 2 in. not less than 15 per cent per sq. in. 
Contraction of area not less than 20 per cent. per sq. in. 
The bolts used for split gears should have the following · 

physical properties: 
Ultimate strength, 60,000 lb. per sq. in. 
Elastic limit, 35,000 lb. per sq. in. 
The committ ee r ecommends the serious consideration of 

solid gears, and their adoption wherever practicable. 

SPECI FICATIONS FOR RAILWAY MOTOR PINIONS, FOR M OTORS OF 

50 HP AND OVER 

Finished surfa ce of teeth must be absolutely free from 
flaws of any kind. 

The thickness of the t eeth, compared one with another, 
must not va ry more than 0.01 in., and thickness at correct 
pitch line must not exceed t he correct thickness and must 
not r un below correct thickness by more than 0.10 in. 

Piteh line must be concentric with bore. 
The bore must not vary in diameter more than 0.001 in. 

under and 0.001 in. over given dimensions. 
The name of the manufacturer and date of manufacture 

should be s tamped on the pinion in a place. not subject to 
wear; pref erably on the end of pinion on which the · 
diameter of bore is smalles t. 

Their physical characteristics should be as follows : 
Tensile strength, 110,000 lb. per sq. in. (minimum ) . 
Elastic limit, 70,000 lb. per sq. in. (minimum). 
Elongation in 2 in., 15 per cent. 
R eduction of a rea, 20 per cent. 
S1w rially Treated Pinions : Several supply companies 

are pla<·i ng on the ma1.·ket pinions specially t rea ted, with 
th e result tha t a gr eat degr ee of hardness a nd r esistance 
1 o :t brasion is secured, without affecting the specifications 
giYc11 nhow. Your committee believes tha t t his work is 
in the r ight direction, sinee it affords a resist ance to wear 
from fr iction which tends to greatly prolong the life of 
the pinion. 

LUBRICATION 

The rules and recommendations sub mitted by your com
mitt ee ha Ye been compiled from da ta sheet s sent out for 
l li c• \en r Hll)8 and answered by 51 electric r oads, com
prising interurban, elevated and city lines. W e have also 
taken adYan tage of the reports for 1906 and 1907, as well 
rs other information. Your committee also notes from the 
data. sheet s of 1908 that more attention is being paid to 
the subject of lubrication than formerly. In submitting , 
these ru1es and recommendations some consideration must 
be given t o the different types of equipment used, kind 
and quality of materials furnished and c:limatic conditions. 
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It. wo uld also be well to remember !.hat on some of the 
,smaller roads oil houses, storage houses, shops and cars are 
subject to low temperature dnring the winter months, no 
heat being furn ished. These, however, are in the minority, 
and we believe that t he rules and recommendations sub
mitted can ht> nsrd .iclvantagconsly and economically to all 
-concerned. 

QUES'l'IONS, ANSWERS AND RECOMMENDA'l'lONS 

Question (a) .- Do you nse oil or grease in journal 
'bearings? 

Answers.- Thil'!y-t hree use oil, nine use grease and nine 
111se both. 

Your committee recom
mends that oil be used 
for the lubrication of 
journal bearings wher
ever it is possible. 

Question (b).-Do you 
use oil or grease in motor
axle bearings? 

Ans we 1·s.- Thirty-one 
use oil, eight use grease 
and 10 use both. 

Your committee recom
mends that where it is 

Fig. 2. possible to do so, oil be 
used to lubricate motor, 

,axle and armatme bearings, even in the older types of 
motors where oil cups can be used succcs:"fu lly. 

Question (c).-Do you use oil cups instead of grease in 
the older types of motorn, and if so, do you get good rc
-sults? Give a description of the cup used. This question 
brought forth rnme very interesting data. 

Answers.-Twenty-five use oil cups with good results in 
the older t;rpes of mot.ors; 21 do not use oil cups, but 
prefer grease in,:tead ; one has tried oi l cups, but was un
successful; four use felt in the bottom of the cup, packing 
above this with wool waste and get good results by using 
-oil; however, it is a noticeable fact t ha t those using oil 
in the older types of motors nre obliged to inspect and 
lubricate their armature and axle bearings daily. 

_Fig. 3.-Maintenance of Equipment-Oil Cup Used by the 
Chicago, South Bend & Northern Indiana Railway Co. 

In old-style motors designed for grease lubrications, we 
find that grease as a lubricant, espe<Jially on the lnrger 
roads, hns been very generally discarded. The first step 
in the line of reformed lubrication was to introduce an 
oil cup that would slip inside the grease cup. The devices 
for feeding the oil have been many and various; some with 

,constant feed depending upon the capillary attraction with 

wicks or yarn strands; others with more 01· less automntic 
fentures. Duubtless some of these types of nil fePd arc 
satisfndor,Y , bnt juclging from the growing· t.ernlc1wy to 
,1dopl :i more positive form of lubrication for motors, it 
,vould seem that the enrly forms of oil cup :ire not ide,il 
for reliability and good Tcsults. The tendency is not to 
de1wnd npon the capillarity of a single thread 01· a small 
wick to oil a motor bearing, but to h:ne some medium, 
such ns oil-soaked fell or w:islc put into aclnal pliysical 
contact with the journal. 
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Fig. 4.-Maintenance of Equipment-Armature Liner Used 
by the Chicago, South Bend & Northern Indiana 

Railway Co. 

The met.hod of the Columbus (Ohio) Railway & Light 
Company, by which two pieces of ½-in. felt, weighted by 
a T-shapcd brass c::isting, conYey the oil to the journal, 1s 
shown in Fig. 2. 

Another method in use on the Chicago, South Bend & 
Northern Indiana Railway is shown in Fig. 3. By this 
method a good-sized opening is made in the top of the 
armature liner and an oil-soaked felt pad introduced. De· 

Re: .. .....,Jo ,A, Fa~ ,t/1,1,fr. "'N<>O, ._ 

Fig. 5.-Maintenance of Equipment-Oil Cup Used by the 
Chicago & Milwaukee Electric Railroad Co. 

tails of an armature liner used on the W cstinghouse No. 
56 motor of the Chicago, South Bend & Northern Indiana 
Railway Company are shown in Fig. 4. Another method 
which is giving good service on the Chicngo & Milwaukee 
Electric Railro:id is shown in Fig. 5. The bottom of the 
grease cup is cut out, also the top of armature liner, so 
that oil-soaked waste may come in contnct with a fair-
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sized portion of the upper surface of the armature shaft. 
The sheet-iron cup provides an added reservoir for hold
ing oil and waste. The forgoing data tend to show that 
oil is decidedly the best and most economical lubricant to 
use in the older type of motors and that it can be, in most 
cases, used with success for the lubrieation of armature 
and motor-axle bearings. 

Question (d).- How often do you lubrieate journal 
bearings 1 

Answers.-Some roads lubricate daily, while others run 
as long as six months between lubrications, but the average 
i;:hows that journal bearings should be lubricated about 
every 30 days or every 4500 miles on city equipment, while 
in high-speed interurban service they should be lubricated 
weekly or about 2500 miles. 

Your committee would lay down the following rules for 
the lubrication of jonrnnl bearings in city service: 
· Lubricate once every 30 days, providing cars do not make 

more than 150 miles per day, or if on a mileage basis, every 
4500 miles. Journal bearings in high-speed service shall 
be lubricated weekly when cars are making from 300 to 350 
miles per day; or, if on a mileage basis, every 2500 miles, 
and in both cases the journal-box covers, springs and bolts 
shall be examined to see that all parts are in good condition, 
that the cover is as nearly dnstproof as possible. The 
sponge should be stirred up in the boxes, and, where it has 
worked forward, should be pressed back in place, and only 
a sufficient amount of oil be applied. This can only be 
done by allowing a certain amount of oil for each car or by 
thoroughly educating certain men to do this part of the 
work. This should be more of a form of inspection than 
lubrication, as a small amount added when necessary at 
above-mentioned intervals will keep the equipment r unning 
in good condition. 

Question (e).- How often do you lubricate motor-axle 
bearings, 

Answers.-The data indicate from two to 10 days, and it 
is readily seen that the older types of motors show the 
need of lubrication oftener than the newer types, where 
oil is used. 

Your committee recommends that in city service motor
axle bearings, where grease is used in the older type of 
motors, sha ll be lubricated every two days, or about every 
300 miles. See that grease is pressed down so as to form a 
firm contact with the axle and take a sufficient amount to 
fill the cup to within ¼ in. of the top. See that the grease
cup cover is tightly closed. See that the hinge· bolt and 
springs are in such condition as to keep cup cover firmly 
closed. ·where oil cups are used for the lubrication of 
motor axle bearings on the older types of motors, the 
operators wi ll be the better judges in this respect. 

Mot or-axle bearings in city service where the newer types 
of motors are used, that are designed for oil and waste lub
rication, should be lubricated weekly, or about every 1000 
miles. l\Iotor-axle bearings in high-speed service with the 
later types of motors, designed for oil and waste lnbrica
tjon, should be lubricated every three days, or about every 
1000 miles. In high-speed service where grease is used 
to lubricate the motor-axle bearings they sliould be lubri
cated daily. 

Question (f).-What mileage do you get between lubri
cations of armature bearings, 

Answers.-The dnta show that where grease is used on 
the older types of motors in city service it is necessary to 
lubricate every two days, or every 300 miles, while in high
speed service, where grease is used in the older types of 
motors, daily applications are neccsary, or about every 
300 miles. In C'ity service, in the newer types of motors, 
designed for oil and waste lubrication, armature bearings 

should be lubricated every three days, or, if on a mileage
basis, about every 500 miles. In high-speed interurban ser
vice, with motors designed for oil and waste lubrication, 
where cars are making over 300 miles to 350 miles per day, 
armature bearings should be lubricated every two days, or, 
if on a mileage basis, about every 700 miles. In these cases 
only a small amout of oil should be used and a man given 
special training or a certain supply be furnished for each 
car. 

Your committee submits the following rule for the lubri
cation of armature bearings: Where grease is used in the 
o!der types of motors in city service, the armature bearings 
shall be lubricated every other day, or if on a mileage basis, 
every 300 miles. Where oii cups are in use on the older 
t} pes of motors, your committee believes the lubrication 
should be left to the judgment of the operator. In high
speed service where grease is used as a lubricant in arma
ture bearings on the older types of motors, the armature 
bearings should be lubricated daily, or if on a mileage 
basis, every 300 miles. In high-speed service where oil and 
,vaste are used as lubricants in the newer type of motors,. 
armature bearings shall be In bricated every three days, or 
about every 1000 miles. 

Question (g).-Do you specify the amount of oil used on, 
the different types of cars 1 

Answers.-Ten answered "Yes;" 39 answered "No," 
and two answered '' Interurban only.'' 

Of those that answered "Yes" the first specified the 
amount as follows: One quart daily on armature bearings 
for high-speed service; 2 qt. every other day for armature 
and motor-axle• bearings, and 2 qt. every seventh day for 
armature, motor-axle and journal bearings. 

The second road specified the amount in high-speed 
equipment with modern motors as ½ pt. for each armature 
cup and ¼ pt. for the motor cup and ¼ pt. for each 
journal box, giving the oiler a certain latitude of judgment 
in emergency and lubricating all bearings on the 1000-mile 
basis. 

The third road is a city road using an oil cup on the 
older type of motors and allows 2 oz. of oil for each 
bearing on all bearings except journal boxes, and lubricates 
armature and motor bearings every two days, or every 300 
miles, and 2 oz. are used on each journal bearing on a 
1000-mile basis, or every seven days. 

The fourth road uses oil cups in the older type of motors 
in city service and lubricates every other day, or every 
300 miles, and allows ¾ pt. for a two-motor car and ¾ pt. 
for a four-motor car. It is not stated what amount is used 
on journal bearings, but they are lubricated every six 
months, or every 25,000 miles. 

The fifth road lubricates armature bearings every day, 
or every 200 miles, allowing 1 pt. of oil for a two-motor 
car and 3 pt. of oil for a four-motor car, using the older 
type of motors with oil cups. 

The sixth road specifies 2 lb. of grease for a two
motor and 4 lb. for a four-motor car, lubricating daily 
on a 100-mile basis, using the older type of motors in city 
service. 

The seventh road uses a motor designed for oil in city 
service, lubricating armature and motor bearings twice 
"·eekly, allowing 1 qt. for two-motor equipment and 2 
qt. for four-motor equipment. Mileage not given. 

The eighth road uses the older type of equipment with 
oil cups in city service, lubricating every other day. or on, 
a 300-mile basis, allowing 1 pt. for a two-motor car and 3 pt. 
for a four-motor car. 
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T he ninth road uses oil on t l.J e la ter type of motors in 
city service, a llowing ½ pt. per benring for both arma ture 
a nd mo tor, lubr icating every 10 clays, or ever y 2000 miles, 

'l.'he tenth road uses t he older type of motor in city 
s ervice, equipped with oil cups, a llowing ¼ pt. for two 
m ot or s and ½ p t . for fonr motors, but s tates t hat it is 
n ot good p ractice to specify t he amount of oil to use on 
each type of car. 

Question (h).-Is it, in your opinion, good practice to 
a llow oilers a certain amount of oil for each car, specify
ing the a mount for each type of eqnipment 1 

Answers.-Nineteen a nswered " Yes," 20 a nswered 
·" No," a nd 12 ga ve no answer to t his question. 

Of the 20 which answered ''No,'' most of t hem are using 
t he old er type of equipment a nd lubricat e wit h grease, and 
we believe that this should be considered. (See rule for 
lubrication of armature a nd motor-axle bearings, where 
g rease is used as a lubrican t.) · 

Of the 19 answering "Yes," it was noticeable that these 
wer e mostly interurban roads, using modern motors, de
s igned for oil. 

Your committee would recommend giving a certain 
a mount of oil to a cert a in type of equipment and traini ng 
-certain men to do this kind of work. \ Vhere grease is 
used in the older type of motors, we do not t h ink it would 
be well t o specify the amount tha t sh ould he given. It is 
r ecommended, wher e a mot or is designed so t hat heii;h! · 
-0f oil in r eservoirs can be gaged , t hat g~ging invarin bly bL· 
-done as a part of the oiler's inspection ; t hat oil levels he 
maintained a t a l1 eight which exp<:>rience s ho,;s is most 
-economical. I t is f urt her r ecommended tha t where no 
p rovision is made in the design of motor for gagin g· oi l. 
.a home-made tuhe or other device he installed if pns:-;ihl(• 
for oil gaging. 

(f ) GEAR AND PINION L UBHICA'l'ION 

Qu estion (a).- The gear lubricant you are nsing collles 
rn1der the follo,Ying heads: A-Hea v,v Oil or Fa tt.v Grense. 
.conta ining no graphi te; B- Adhesive Gear Compound (non
fat ty ) ; C-Graphite Grease. ·which do you use1 

Answers.-Thirteen roads f avor a heavy grease, con
taining no gr aphite ; 15 roads fa vor adhes iYe compound 
(non-fatty), a nd 20 roads favor a graphite grease. 

The data wonld indicate that an adhesive gear compound 
(non-fatty) is in favor with nea rly all the larger city li nes 
a nd near ly all t he inter urba n lines, while t he smaller city 
1ines u sing small motors are in favor of a heavy or fatty 
grease or a graphite grease. This is undoubtedly due to 
co nditions. The eongealing of an adhesive g(,ar compound 

-<l uring low temperature would, no doubt, bC' very 110tice
able, especia lly with small equipments, where car barns 
<'Ire no t heated. This congealing would nlso have a t<:>ndency 
to show u p in power consumption. Under the nbove condi
tions bot h "A" nnd "C" ltnve the advantnge in low 
tempcn1t nrc, but d nring- the wanner urnnths tl1<•rp is little 
or no ,li ifrrence. 

Qnest ion (b ) .-ls tlie pres<:>ncc of wood pnlp, cork chips 
01· similar :-;n l)stances in g<:>nr lubri<·ants advisnhll'1 

A n~;,ve1·s.-Nin<:> t c·<>11 ,rnsw<:>red ''Yes''; 2.3 answered 
"No,'' and sevPn did not answer the qtws(ion. No one ad
-vised its use with ndhesive gem· compound, but Lhose using 
dnsses "A" a n<l "C" are u<:ing it more or k,·s; few or 
t.hem <· l11 im a ny nd vnnta ge otlwr tltnn to elimi n:1t e t he noise 
in t he g-enrs aud pinions. 

The <lnla would s how t lrnt wit h t he nsc of nclhcsive g-enr 
,cornpo11 ncl the noise is overcome to a. grent. ex tPnt , nnd a,; 

the larger roads favor this l nbricant, your commit lL•e would 
r C>commend i ts use where condi tions :ire favorab le. 

Ques tion (c).-vVhat diJierence, if nny, have yo u ob-
5erv<:>c1 in !. li e 1·apidit.Y of gear and pininu wear with t he 
<lifferent t .nws of lubrication 1 

Answers.- Three roads get more mikage from ''A,'' ] 2 
ge t more rnilenge from "B," a nd four of the 12 stat e t ha t 
t hey get two- thirds more mileage with t he use of adhesive 
genr compou nd t ltn n they fo rmerly did with ''A'' or ''C. '' 
One road sta tes that i ts incr <:> ase in mileage since using 
the ad hesive gear compound has been lOO per cen t . Seven 
r oads get more mileage from '' C,'' but do not state how 
much. One a nswer <:> d the quest ion by s ta ting that tight 
gear pa ns with heavy oil or g raphite will prolong the lifo 
of gears aud pinions :1s well as by using any other com
pound. Your eommittee heartily agrees with this as for 
as the tightness of h is gear pans are concerned. 

Quest ion (d).- H ow much lubricant is applied in the fol
lowing horse-power motors: 25, 50, 75, 100 and 125, and 
how often, and ·what mileage between applications °l 

.A,nswers.- 'l.' he ans wers vary to such an extent t hat it is 
,1 lmost impossible to compile any intell ige nt evidence, ex
cept from t he large r roads. Nearly a ll t he sma ller roads 
apply t he lubricant when neeessary and try to keep gears 
nn d p inions r unning in In bricant, givi ng no mileage, and 
, nr,vi ng t heir npplicatio 11s frpm 10 clays to six months. 
On t he larger roads more system is shown, a nd applications 
are made on an nv<:>rage of fl bout every 30 days and a 
le&ser amount is used t han t he smaller compa nies use, 
't herefore, your commit tee would sul; mit t he fo ll owing rule 
ns to t he lubricat ion of gears and pi nions : 

I n ci ty s~rviee, with motor s of 50 hp or under, where 
t h(' "A " or " C '' lubricant is nsed, 2 lb. sho uld be applied 
to each gear case (•very 30 days. Under similar condit ions 
"her e '' D ' ' is used, we would specify t he amount of 1 pt. 
t c. eneh gear C'n se cYer,v 15 days. In high-speed service 
wi( h motors of 50 hp or more using ''A'' or '' C' ' com
p c. und , we would spei:ify the amount of 3 lb. to be applied 
tu Pach gear case ever y 30 clays. U nder similar conditions 
where t he " B " compound is used, we would specify the 
a mnnnt of 1½ pt. to each gear cnse every 30 cla ys, but if, 
ou inspedion, the gea r a nd pinion ha ve s uflfoif> nt lubricft 
tion, none need be npplied. 

The function of n gear lubrieant is to pmvide a thin fil m 
of lubricnnt on t he pitch line of the tE•e th , so t hat t he metn ls 
do n ot a t an.v time come in dired co ntact. Grense which 
ne ts thus reclnr·es fric·tio n, t hereby rr1l ucing the cost of 
power and cost of n•nP,,nls, a nrl ii. aiils acc<:>leration when 
used under a rnilwa,v car. Tt also tends to prodnce noisP
less action, which is hecorning a JJ(•c-Pssity in c-it.y service. 

While the p reserv,1t inn of gc,ars ancl pinions is alwnys 
uppermost i n tl1e rnind of the master mechanic, the mil
way manager must -not lose sight of the faet tl1at a sti<·ky, 
gummy subs(ane<:> plarPtl on thr gears aud pinious n·quircs 
more power to turn tlw wheels: :111·c1. ron;;Pqn<:>ntly his eonl 
pile is hein~· m0n, rapid!~· i11n-cn,;ed than whPre a lubricant 
is used thnt lnbri ca(e;; nt nil times, hut dof'S not iucrPnse 
the friction. 

It would, then,fnr(', :1ppe:11· tlrnt thPr<:> ~lto ul<1 lw nn 
i11 ternw<li::1P point lJetweL'll "·lint is comrnn nl v tPrmPd a 
n "sho rt g-e.ir p;n,:ise, '' a1ul which is nothing more or less 
than a hard oil, nnd a stieky, gnmmy suLstn111·r whi(•h e:ills 
fur grea tly inrr<:>nsc cl powc•r to moYP thP wbPds. 

Your comm it tee wishes (o call n( t<'ntion tu (li e foe!. tha t 
,1 goo cl mnny of t.lll~ !.ronbles whieh nm laid to µ;enr grPHse 
nre> dn <~ (o loose nxlc hearings :ind nxlP-lwari11~· eollars. 
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Lt ose ,1xle bearings permit the gear to fn ll :nrny from the 
pillion, producing poor meshing of the teeth and climbing 
of the pinion on tlw gear, and t he consequent establishing 
of n new pitch line nt a point not contemplated in th e 
dc,sig-11 of the pinion. 

Bad! >· adjusted n11d neglected eollars eanse the pinion 
and )?;ea r to work out of line. This causes then to wenr 
1111e,·en l.,·, to strike the gear pans on strnig:ht track, and, 
on enrves, to run on the points not in l'egnlar contnct , 
therell\' mnking- an ohjectionahle grinding noise. These are 
conditions whirh no gear g-rense cnn be expec ted to take 
care of. 

Your commit tee would also rerommend that where the 
adhesive gear compound is used it be applied more often 
and in smaller amounts during the winter months, the idea 
being to let the gear just eome in contact with the grense 
in the bottom of the case. 

"\Vhere th e adlwsive gear ~0111ponncl is ns<-' d it shonld lw 
sper.ifled that th e rnatel'ial sl rnll l'emnin rensonahly flexihl0 
at all i<'mper:itnr<'s, that thf' e11mpounrl shnll not clr,v on1. 
become lump~· or depm:i t on tl1e g·e '.l r rasr in the shape of 
a lrnrd crust. 

I.UBHICATTON NUu;s For: nm GO Vl~RNi\ fF:N'I' OP' CA!t-HOlTSE 

E i\ rPT.0\' EES 

Your committ N\ in sn h 11ittill!r rnles for the g,o,·ern,nent 
of car house employc,es has endenvored 1 o make them as 
plain ns pcssi bl0, assnrning (1ml good rnn1Prinls are fnr
nishe,1, 1hat oi l hom,Ps and shops nre in snrh a condition 
that the ingredients mny he handlec1 propcrl_\', nud tlrnt tlw 
tempera tnre is Lwora ble to their nse. 

Rnle 1.- Preparing Oil and Waste for Lubrication.-A 
good grade of wool waste should be used that has a suffi
cient eh1sticitv to act in a spongy condition after it has 
been saturated anrl drn ined. nnd also of a sufficient car
ryiug C'apncity to net ns a wi<·k or feeder from the bottom 
of the box to 1 he jonrnal which is to be lubricated. The 
oil should also be of a good grade and suitable for the 
purpose. The waste should be picked apart and saturated 
in oil, not less than 48 hours before using, allowing 5 pt. of 
oil to 1 lb. of wnste, and the oil should he of such a tem
perature that it will flow freely. The waste should then be 
drained or wrnng out. remembering that it is to be used as 
a sponge or wick rather than a h-ard, solid mass with oil 
covered over it. The waste should be in such condition that 
when pressed in the boxes the oil will not overflow and 
run out over the dust gunnls or openings in the front ,)f 
the boxes. 

Rule 2.-For Packing Journal Boxes, Motor-Axle and 
Armature Bearings with Oil and Waste.-Inspect the boxes 
and bearings and see that dust collar and guard and box 
cover are in good condition and as nearly dustproof as 
possible. See that ,iournal bearings are not so badly worn 
that the two outer edges touch the journal. A bearing in 
this condition will act as a scraper and a hot-box will result. 
Also see that there are no threads or waste between the 
bearing ~111d journal. Place the packing bucket close to 
th e journal box thnt is to be packed so that no surplus oil 
will fall to the ground. The first waste applied should be 
in the form of a roll and packed tightly into the rear end 
of the box for the purpose of retaining the oil and exclud
ing the dust and dirt from the back of the box. The waste 
should then he plaeed between the bottom of the journal 
and the bottom of the box and packed firmly enough to 
form a good wiping contact with the journal, but not so 
tight as to roll or wedge. The waste placed at the sides of 
the journal should never be placed above its center, and 
shoul<l lie r ather loose. Wipe all surplus oil and waste 
threads from the month and edges of the box and close the 
lid tightly. 

The above rules apply to motor axle and armature bear
ings, with motors designed for this type of lubrication. 
Boxes should be packed within about ½ in. of the top and 
all springs, bolts and covers should be examined to see 

that they are closed tightly and that they are as nearly 
dust-proof as possible. 

TL,:J ilbOYe rule also applies to the packing of journal boxes 
when," rnmpo~iriun of ~rease and waste is used. 

Rule 3.-Lubricating Journal Bearings.-This rule should 
be as much a form of inspection as lubrication. Examine 
brass, box, cover and dust guard; stir up the sponging in 
the box and if it is sufficiently moist no oil need be added; 
but if found dry, a sufficient amount of oil should be added 
to give the waste in a condition as described in Rule 2. 

Rule 4.-Lubrication of Air Compressors.-Air com
pressors should be lubricated weekly. Before removing 
plugs, wipe all dirt and surplus oil from around the open
ings, then remove the plugs and do not fill to an extent to 
overflow, thereby allowing the oil to collect with the dust 
and dirt around the pump frame and case. See that the 
plug threads are in good condition and oil-tight when closed. 

Rule 5.-Lubrication of Trolley Bases and Wheels.
Trolley bases should be lubricated when· inspection shows 
that they require it, and great care must be taken to see 
that no surplus oil reaches the car roof. Trolley wheels 
should be lubricated daily, and all surplus oil or grease 
should be wiped off that none may come in contact with the 
car roof. 

ARMATURE AND AS:LE LINERS 

The seYere service imposed upon armature liner babbitt 
,111(1 1 liP exp<'nsive results in the eYent of its failure have 
led most op< ratiug men to th e eonclusion that as far as 
annn t lll'<' ha hbitt is concerned, '' the best is none too good.' r 
That it is mn,ise and false econ_omy to attempt to use a 
c·heap, inferior hahhitt for armature liners, appears, from 
t lw dnt:1, to haY(~ been generally recognized. An over
wlwlmi ng majority of the roads submitting data are using 
a bah hit L high in tin, and hardened with copper and anti
mony, ,rnd generally known as "Genuine Babbitt." 

The formula principally used is: 
Tin 83 1/3 per cent, antimony 8 1/ 3 per cent, copper 

8 1/ 3 per cent. 
Also formula s approximating the following are fre-

fJnent l:\' used: · 
Tin S!J.!J per cent, antimony 7.4 per cent, copper 3.7 per 

cent. 
Also others with minor variations but all high tin base 

babbitts reported. follow along these lines. 
Your committee recommends that a babbitt of not less 

than 80 per cent tin he used on all armnture liners, the 
ltardening constituents, antimony and copper to be ap
portioned aecording to the judgment of the user. 

The use of any lead or zinc in armature babbitt your 
committee considers undesirable. 

Regarding the possible advantage of substituting bronze 
rmnatnre liners for cast iron, babbitt-lined, on the oldest 
types of motor, replies show a general opinion that the 
nchnntages thus obtained would not on1inarily warrant 
the expense of changing. 

General experience shows that in city service cast or 
malleable iron armatures liners, with a lining of the high
class, tin b,1 se babbitt, recommended above, will give satis
factory resnlts. 

·where older types of motor are used in high-speed in
terurban service, and give trouble from the armature drop
ping on the pole pieces, it is recommended that special 
nttention be given to improving lubrication, and that a 
trial be given of displacing the iron liner having a thick 
babbitt lining, with a bronze liner having a lining not over 
1/ 16 in. thick of high-class tin babbitt. In the opinion 
of the committee it is imperative for high-speed interurban 
service that a hard, high-class, tin babbitt be used. 

A pronounced advantage in using genuine tin babbitt is 
found in that the metal may be remelted repeatedly with-
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out deteriora tion. In r emelting genuine babbitt, it has 
been found desfrable to introdnce a raw potato into the 
melting pot, i o stir 11p t he molten babbitt and assist i11 
oxidizing out lead or other impurities. 

It is desirable t ha t a road avoid if possible using a larg·e 
variety of babbit ts, and that the number of gra des used 
be as few as possible. Where more than one grade of 
babbitt is used, it is of utmost importance that they be 
kept separate. 

Your committee recommends that where total thickness 
of axle liner s is ¾ in. and over, a ma llt'a bk, iron shell be 
used, ,vith not less t han 3-16 in. babbitt lining securely 
anchored both on flanges and bearing surface. 

That where total thickness of axle liner is ½ in. or less, 
a high class bronze or bell metal be used. That for liners 
having thicknesses between ¾ in. and % in. a somewhat 
cheaper bear ing me tal of hard brass may be used with 
economy. All br ass or bronze axle liners should be lined 
with a genuine babbitt or a tin lining 1-lG-in. thick, se
curely soldered. 

In lining brass and bronze liners the liner and lining 
mandrel should be heated to above the melting point of 
the babbitt , the surface of t he liner should be thoroughly 
cleaned and wiped with soldering salts, then thoroughly 
tinned, and babbitt then be poured in while the liner and 
mandrel are hot . If t he surface o,f brass or the bronze 
liner is properly tinned, anchoring· with drilled holes or 
otherwise will not be necessary. When finished the work 
should be t ested. It should be found to ring under the 
hammer . 

It is recommended that the same quality of babbit be 
used on axle liners that is recommended above for arma
ture liners. 

A formula for bronze axle liners representing the prac
tice of a W estern road is as follows : 

Copper, 79 per cent; tin, 8 per cent; lead, 8 per cent; 
zinc, 5 per cent . 

The following also are for mulas for bronze and brass 
axle liners which have been highly spoken of for durability 
and satisfactory service : 

Bronze.- Copper, 80 per cent; tin, 11 per cent; lead, 8 
per cent; phosphor-tin, 1 per cent. 

Brass.- Copper , 77 per cent; tin, 5 per cent; lead, 6 
per cent; zinc, 12 per cent. 

It should be borne in mind that in the manufacture of 
brasses and bronzes that t he melting and mixture of these 
alloys should be done by a capable and experienced work
man. It is quite possible for improper foundry treatment 
to spoil the best of mater ials. 

TROLLEY WHEELS 

Ther e seems to be no good reason for a quality of bronze 
for wheels in city service differing from that in interurban 
service. Among the formulas submitted are the following: 

P er cent Per cent Per cent Per cent 
Copper .. 90.0 Copper .. 91.0 Copper .. 91.38 Copper .. 96.0 
Tin . . . . . 8.0 Tin. . . . . 7.0 Tin . . . . . 6.5 Tin. . . . . 3.0 
Zinc . . . . 2.0 Zinc. . . • . 1.5 Zinc ...• 2.0 Phos. tin. 1.0 

Flux .... 0.5 Lead .... 0.12 
For both city and interurban service t he bronze and 

graphite bushing is in almost universal use, the grap hite 
lubricant being supplemented at each inspection b_v a few 
drops of oi l from a squirt can. 

Replies indicate that the larger city systems r un to 
fairly uniform practice with regard to trolley wheels, the 
wheel principally used being 4½ in. outside diameter, with 
a ¾ in. V groove, 1½ in. by ½ in. bronze and graphite 

bushiug- and weighing all the wny from 2 lb. to 4 lb. per 
wheel. 

Sonw wheels as small as 4 in. outside diameter are in 
nsc, but these show materially shorter life than wheels 4½ 
in. or lnrger. Your committee recommends for city service 
n wheel not less than 4½ in. outside diameter. 

The nse of a l\~ in. by ½ in. bushing is the practice of 
a very large majority of city roads. There does not seem 
to be much of a tendency toward a longer bushing than 1½ 
in., probably because a longer bnshing would require a 
wider harp, which wonld be more likely, if it should come 
off, to damage the overhead line particularly at special 
work. 

Your committee would recommend that where a trolley 
wheel with an axle ½ in. diameter by 1½ in. length in hub 
proves to be too small for the required service, then its 
diameter should be increased rather than its length. 

Data on interurban trolley wheels show a rather wider 
diversity of practice than for rity wheels. 'l'he outside 
diameter reports follow: 

Dia. Dia. 
Two roads use ...... .4% in. Three roads use ...... 53/4 in. 
Four " " ...... .4½ in. One " " ...... 53/s in. 
Two " " ....... 4¾ in. Sixteen " " ...... 6 m. 
One " " ....... 5 in. Two " " ...... 6½ in. 
One " " ....... 5¼ in. One " " ...... 8½ in. 
One · " " ....... 5½ in. 

In general the larger the diameter of the wheel used, the 
better the mileage performance shown. In fact, the best 
performanc·e reported was that of the 8½ in. wheel weigh
ing 6 lb. 

Your committee regards excessive weight of wheel as 
au element of danger. and would recommend that no 
trolley wheel weigh more than 5 lb. Also, that the weight 
of a harp equipped with trolley axle, contact springs,. 
washers, etc., complete, shall not exceed 3 lb. Your com
mittee further recommends that for interurban service, 
the trolley wheel be not less than 6 in. outside diameter. 

Although a number of interurban roads are using ½-in. 
trolley axles and 1½-in. length hubs, these small axles give 
rather poor trolley wheel performance compared with 
wheels using larger axles. Your committee regards ½-in. 
by 11/2-in. axles for interurban service as not the best prac
tice. In view of the performance of wheels with ¾-in. to 
1-in. diameter axles, showing mileages from 5000 to 7500,
your committee recommends for interurban service an axle 
not less than ¾ in. in diameter. 

Your committee would emphasize the necessity for abso
ld-e balance of wheels for high-speed service, and as a 
simple test for balance on commercial wheels would sug
gest that wheels to be tested be mounted in harps and held 
agains t a rapidly moving belt. If the balance be even 
slightly imperfect, then it will be found impossible to hold 
the ·wheel against the belt. 

It is not recommended that an extreme type of inter
urban wheel be used on a city car or vice versa, but where 
a considerable number of both interurban and city cars 
are operated by the same company it has been found desir
able, in some cases, to standardize on one harp and wheel 
for all cars. When this is clone new wheels are given their 
first wear on the high-speed interurban cars, and when 
partly worn and needing rebushing are rebushed and worn 
out on the <;ity lines. 

AIR COMPRESSOR MAINTENANCE 

Your committee thought that, owing to the increased use 
of compressed air on city and interurban cars, it would be 
well for it to consider the matter of maintenance of 
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air compressors. In or der to get the ideas of the differe nt 
members of the associa tion on t his s11bjee t, several ques
tions were asked. To th e qucslion, ' ' H ow often do you 
overhaul air compressors~" the answers shown in Table I 
were reeeiYed: 

TABLE I. OVEBHAULING OF AIR COM:PBESSOBS 

::N'o. Roads Compressors Overhauling' Period 
1 7 150,000 miles 
1 480 60,000 '' 
1 18 25,000 '' 
1 40 5,000 ,, 
1 600 18 months. 

16 970 20 '' 
11 398 6 " 

3 145 3 " 
6 289 when needed 

18 125 non-committal. 
The duties of an air compressor on city and interurban 

ears vary greatly. For instanee, a car may be equipped 
wi th air door s, electro-pneumat ic eontrol and air brakes. 
The average distanee between stops for a ear of t his 
character in city ser vice may be every 1500 f t. A com
pressor under t hese condit ions would necessarily have to 
be overhaulf,d much mor e ofien than one t hat made stops 
two or three miles a11art, had no air door s or elcctro-pneu
ma tic eontrol. It also is evident that th e firs t class of 
service would r equire a eompressor of larger capaeity _than 
service of the second class. As a general proposition no 
air compressor shonld be required to operat e more than 
~3 1-3 per cent of t he t ime. 

The committee beli eves that with a eo~pressor designed 
to have sufficient capacity for t he serviee i t is to perfor m, 
an overhauling for service of the first class should be 
made every 60,000 miles. A eompressor for the second 
class should be overhauled every 120,000 miles. The over
hauling of a eompressor should be thorough, and should 
consist of t he following: 

Compressor should be taken f rom un der the car and 
placed on a beneh where armature should be removed, oil 
drained from erank case and all bear ings outside of crank 
case, and then the bearings should be thoroughly washed 
with gasoline. 

Jf wear is exeessivc, the crank shaft and connecting rods 
should have the slack taken up or t he bearings should be 
re-babbitted or re-lined with bronze bearings, as the cuse 
may be. 

The head should be t aken from the compressor, ports 
scraped out, hair removed from hair strainer and wash ed 
in /:!:asoline; and valve and valve sea ts should be re-groun d. 

Armature shonld be taken to t he armature room, blown 
out, cleaned a nd break-down test applied. Also t he eom
mutator should be tm ed up. l\fiea r eta ining rings should 
be painted with insulating paint. Armature painted with 
a coat of oil-proof insulating-paint . 

Brushhoklers should be cleaned in gasoline and over
hauled, replacing worn tips a nd shnnts th a t have broken 
strands. 

F'ield coils should be taken ont and insulation carefully 
lookPd ovC'r, nnd replneed if llccessar y. 

The inside of the motor shell should he car efully cleaned 
with gasoline to get oil and dirt out of shel l. 

The eommittee recommends the impregnation of pump 
fie ld coils as tending- to cnt out all field troubles and gr eatly 
prolong the life of lhe fields. 

Tlie piston should be remond from the pump, and the 
rings should be remoYC'd from the grooYe and carefully 
<'.lenrn·d; also, the g'l'OO\'c shonlrl be earefully scraped out. 

Springs from piston rings should be tesfrd to make sure 
that they lrnvC' not lost their frnsion. 

Jf. when the pump is re-assembled and start C'cl to work 
under pressure for fiye minutes, it be t hen diseonnectC'd 
a nd allowed to r un free, and oil is discharµ:ed from the out
let , it is an indication th a t the rings are n~t tight enongh in 
t he cylinder, and spring;s of greater tellsion should be put 
in tl1e r iuµ:s. 

The insulators plaecd between compressors and air piping 
on ear should be ta ken from the car and cleaned and given a 
break-down test of 1000 Yolts. 

The oil which was removed from the compressor when it 
came in should be r un through a fill er and returned to the 
compressor, enough oil being· added to take the place of 
dirt, etc., which i t contained when removed. In this con
nect ion care should be taken to use an oil which does not 
contain asphalt or whieh will not carbonize when the pump is 
giYen hard usage. 

INS PECTION OF AIR COMPRESSORS 

The frequency of inspection of air compressors should 
be determined entirely by the ser vice to which they are 
subjeeted. In answer to the question, " How often do yon 
iuspect a ir compressors,' ' the following replies were re
ceived : 

13 per cent inspect daily. 
6 per cent inspeet twice a week. 

47 per cent inspect weekly. 
l ¾ per cent inspect every two weeks. 
½ per cent inspect monthly. 

25 per cent inspeet from 400 to 600 miles. 
1 per cent inspect 1200 miles. 
5¾ per cent inspect when cars are inspected. 

Your committee recommends that air compressors sub
jected to the seYere serviee described above under Air 
Compressor Maintenance should be inspected as follows 
( the inspeetion period to be based on 600 miles) : 

Oil plug should be removed and oil added each inspection 
day to r eplace that lost in service. 

Remove carbon brushes and inspect each inspection day. 
Inspeet brush-holder tension each inspection day. 
Wipe off brush-holder each inspection day. 
End of commutator should be wiped off each inspection 

day. . 
H air should be taken out of hair ~trainer, and strainer 

washed in gasoline every thirtieth inspection day. 
Valves should be t aken out and cleaned in gasoline each 

t hirt ieth inspection day. 
E xterior of pump should be wiped each inspection day. 
Compressors should be thoroughly blown out with com

pressed air each tenth inspection day. 
Cars of t he second class of service should be inspected as 

above, only the period of inspeetion should be 1200 miles. 
The eommittec r ecommends that t he following t ests of 

compressor be made after t he above inspection is com
pleted : W ith all air r eservoirs empty and brake valve on 
r elease position, star t air eompressor and note length of . , 
t ime taken in pumping up, and pressure at cutting out 
poin t. The inspector will learn to tell when a compressor 
is not working properly by this method. A test. for leak
:ige should t hen be made, leaving apparat us in same con· 
dition as above, and notin g number of pounds drop in one 
minute; the inspector will soon become edueatC'd to detect 
leaks in this manner. 

MI LEAGE VS . TIME BASIS OF INSPECTION AND OVERHAULING Oi' 
ELECTRICAL EQU IPM ENT 

Your commit tee, to whom this snbj eet was referred, in 
urder to ge t a composite opinion of t he members of t he 
A:"soeia tion on this qu estion asked for answers to t he 
fo llowing qul'siions: " Are you overhauling- on the mile
age or time basis?'' and ' ' ,Yhy do yon overhnnl on the 
mileage or t ime basis '" The replies to the firs t of these 
two q1wst ious are set forth in 'l'a hie JJ. 

TABLE Il. OVERIIAULING OF ELECTRICAL EQUIP)fENT 

P creentage of 
Number total number System of overhauling. 
of r oads of erirs 

8 38 per cent On the mileage basis. 
30 28.5 per cent On the time basis. 

7 20.6 per cent On both mileage and time 
basis. 

4 9.4 per cent ·when necessary. 
JO 3.5 per cent Are non-eommit tal. 
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Tlw crn111nitl eP a lso as ke<l for a nswers to the ques tions : 
' • A r e yo u ins1wd iug 011 t.h e milc•ago or tillle b,1s is "?' ' a ud 
' ' Why do yon inspec t 011 tl1 P 111i l<' :1 ge or t.ime basis ~'' 'rhe 
replies to tl1P fi rst nf th ese lwo questio ns are se t fort h in 
Table UI. 

'J'ABLJ<, III. I N SPECTION OF BLF:C'l'HICAL E QUIPMEN'L' 

Percentage of 
Number t otal numbe1; System of inspection . 
of roads of cars 

8 20.5 per cent On the mi lea ge basis. 
35 50.5 p er cent 0 11 t lie time basis. 
3 15 per cent Ou ho th milea ge a nd lime 

basis. 
13 5.2 per cen t- Ar e non-committal. 

The replies indic a te that <·0111pa 11i<~s h,wing a large rn 11 11-

ber of ca1·s have fo und it more p rn fit .nhl<' anrl rel inble t o 
inspect on the rnil eagL' basis. whi le companies havi ng b ut 
a few cars and knowing j ust whnt se r vic<:> t he ca rs arc, 
performing· nre nsing the time bnsis for onrh nuling nnd in
spection. The committee is familia r wit Ii a n umlwr of 
roads wher e the inspection and overhauling exp enses have 
been r ednced from 25 p er cent to ~1;) per <'ent by p ursu ing 
the mileage sys tem. One of tlw valuable feat nres of t hP 
mileage bas is of inspection is that it allows d iffer ent rnnds 
a c~nve11ie11t method of comparison as to t he meri t s of t heir 
equipment. Nearly all companies have lines r unn ing on 
different streets where size of cars, speed , et <·. , are different . 
To inspect these cars on an equal t ime basis is obYiously 
wrong, for if a heavy car, run s at a high .-;peed a nd makes 
frequent stops, is inspected two or t hree times a week it 
should necessarily follow that a lig hter car , ru nning at n 
lower rate of speed will not r equire as frequent insp ections. 

It may seem to be an extra expense to have a clerk keep 
the mile:1,ge, but if by doing so a number of t he cars t ha t 
are coming into the car barn are made t o stay out a little 
longer time, it will make a difference of several m en in the 
barn, and as they usually r eceive as much or more pay 
than the clerk the expense of a clerk will be a mply j usti
fied, inasmuch as it would be the means of saving the 
wages of two m en in the inspection barn. It a lso incr eases 
the capacity of a car barn, so that as a road grows and 
more cars are added the capacity of the car barn is a lso 
increased. 

An insta11('e of this is a eom1n1ny which th-e years ngn 
was taking care of 90 motor cars. To-d~y t l1 e sa me barn s 
and the same men are t a king care of 200 mo tor <•,irs. W e 
believe that if this mat ter wer e c-arefully looked i nt o, and 
cars inspected by mileage, the r esults would more than 
j ustify any ext ra expense caused by keeping mileage 
records. 

CAR HOUSE ORGANIZATION 

Ca r house force, in t his conner.tion , is int ended t o refer 
to t hose workmen engaged in th e inspeetion , lig;h t r epairs, 
cleani ng, etc., bnt not ineluding those employed on lwavy 
n ,pair shop work. 

Data sheets on this s t1hjed ha ve pn~s<:> 11 tPcl mud 1 int<ff
e~-ting d a tn , but lhei r most striking ehnrne l eri :c-t il' fo r ca r 
houses i 11 g<>n er al, a nd fo r ci t)' car houses in part.i culnr, 
has h<wn t hPir total la ck nf uni formity. F'or instnnc-e, 
your commitLPe lia s been unnbll' to es la lifo:L nn:v fi xetl 
r atio for n nmber of cars per rn nn. ~ nr h r nnd, a nd often 
ea ch ca r honse, presents to t he OJH'r nti ug mau a prohlem 
by it sPlf, and th e orga 11iza l io11 must be fi lte<l to encli 
individual case. 

One variahle fea ture is whether or not a road's general 
policy ca lls for a high st andard of excellence in the main
tenance, insp ection, et <i., of its equipment. 

'f ]i p .!.!T<':J t di ve rsity of opt•rn ti 11g 1·ot11li t ion :-. lws rn111,h 
lo d11 with t ht • la<·k nf uniformity in <',11' honsc~ f ol't 'l'S an d 
work 1lou <· 011 <liffPre 111 rm:rls. The fo llowing an• :1 fe ,r 
of t !JP fp:itn res whi ch influeut·L· t lie n nm lH' t' nf 11 w 11 per 
l'a 1· nnd <•xpe 11se of operatio n : 

Lay-over in spect ion vs. night in spP<·l ion. 
Speed of cars. 
Size and weigh t of cars. 
Condition of trae k. 
Number of railrond g;rade cr ossings (the jolting over 

which hns a most de:c;trucit ivc e ffect on equipment, especially 
on true-ks and east -iron wheel flan ges). 

llills or grades ( whic·h r<~qnire l he most exacting· inspe<'-
tion of hrn ke equipment ) . 

Air bra kes vs . hnnd brakes. 
Type of control. 
Motors (whet her of modern or a nt.i rpwted types). 
Physical condition of equipment in general. 
Dat a of nll c-ar houses suhmitt erl s how that i n addit ion 

lo in :c:,pt•t• l ion t he inspectors also make> light r epairs. On 
70 Jll' r cent of t he roa ds t lw ear house fo r<' e chnnges 
nn natm·es, aud on GO per crnt .,f llw ronrls th e <' ll l' hnn se 
fo n •p diang;es wheels. 

'£HE I N TERURBA N CAR HOUSE 

Dnl u s hee ts ind icate tha t on most interurban roads no t 
Pnongh equipment is availa ble to permit inspection to be 
done by daylight a nd tha t it must be cl one at n ight a nd t hen 
often m uch of it is concentrated be t ween midnigh t and 
.') a. m. 

Th e ideal met hod of inspection wo uld be, when t he car 
house is at the extreme end of t he line, to change and 
hold i n t• ::i r:,; needing i nspect ion, sendin g· out ears in t heir 
places, cleaned and inspeete>d , t hus enabling inspection a nd 
rlea ni11g to be tlone b)' daylight aml nlmost elimina t ing 
night work. 

Your committee would recomillend that owing to the 
greater advant ages of doing work by daylight, n ight work 
on inspection and cleaning h~ eliminated as far as prac
ticable and t ransf erred to t he day light hours. 

The following is a t ypical organization fo r t he night 
fo r ce of an interurban car house, wher e the inspt>ction work 
i,;; practically all done at night ; t he general lin es for dis
trihu tion of work, the size of force depending npon thP 
number of cars h amlled and local c-onditin ns in g<:> neral : 

Foreman. 
:\fotor inspector. 
Motor inspect or 's helper. 
Control insp ector . 
Control inspector 's helper . 
Brake and truck i nspector. 
Brake an cl truck ins11ector's helper. 
C,i r p enter or gener a l handy ma n. 
Oiler. 
Car cleaners. 

TIJe foreman 's d u ties are tn kerp 1:1 11 r ecords, have charge 
nf t he men and equipment, make ~:eneral inspect ion and 
r epairs when not ntherwise empln)'P fl , assist in switching 
anrl ha ve charge of a ll " Te e-ks i ha t nf•cm· in his loeality 
whi le he is on d uty. 

Th e motor i nsp t>c-tor 's flutil'S a r e lo iuspeet all motor 
parts a11d sec tlwt moto r l<'a ds between motor and car 
body nre in goo<l co ndi t ion, and to renew brush-holrl<>rs 
and br nshes, lo <·l<~nn <'nmmttfa l n1·s whPn 11£'C'C',-sar~', lo 
examine armatures fo r clenrnn t·c, exnmi,w motor nxlf' lwn r
ing·s n11 tl see th a t U1 ey a re in goorl enndi l ion, lo se<~ thnt 
a ll pnr (s of mot or s a.n' in good s:1fC' operating 1·ondition, 
to r eport. to t he fo r enrnn in charg<~ any defer;t he cannot 
o,·e1·c·<nne, to insp el't air <·omprC:ssm·s, ~and eommnt.1lors 
when ne<·c•ssa r_v, to clean carbou flnst from cas0 and to 



1026 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19B. 

see that brushes and holders are in good condition, to 
t rim and ins1wct a ll headlights and to test the same and 
see that they are operating proper ly. 

Motor inspector's helper 's dut ics are to assist the motor 
iDspector and do work as dirl'ekd by him, such as remov
ing and replacing com~utator rnvcrs and inspection plates, 
cleaning out motor case \\'ith compressed air, tight ening 
armature an<l axle cap bolts, or any other loose bolts or 
nuts in the gear cnse or around the motor, to clean all 
headlight rcfledors when necessary and see that they a1e 
kept in a clean condition, and to clean and fill all marker 
and classification lamps. 

The controller inspector's cl utics are to inspect all parts 
of the co ntrol apparatus, renew and dress contacts when 
necessary, clean all parts of the controller, and see that 
all connections are tight, lubricate such parts as are neces
sary to test controller, and see that all switches operate 
properly, to inspctt line and limit switches, circuit breaker, 
reverser and master controller, and see that they are in 
a clean and safe operating condition. 

The control inspector 's helper duties are to assist the 
control inspector as directed by him, and do such work as 
removing and replacing the outer cases or covers and see 
that the hinges, the bolts and fastenings of these cases 
are in good condition, clean all these parts with com
pressed air and examine all resistance. 

Brake and truck inspector's duties are to inspect all 
brake and truck rigging·, tighten loose bolts on trucks, 
examine wheels and truck springs, equalizers, and all parts 
of the truck, sec that all motor suspension springs, sus
pension bars and bolts are in good condition, renew any 
of these parts that are broken or defective, see that all 
draw-bars, couplers, etc., are in good condition, that a 
eoupling pin and link are on each car, renew brakcshoes 
and adjust all parts of brake r igging and see that they are 
in good condition, see that all shoes are in proper align
ment with the wheel, and last but not least, to test the air 
brake by applying the air and see that motorman's brake 
valve is not leaking nor any of the pipes leading thereto; 
see that the cylinder piston docs not tra,·el to exceed 4 
or 5 in. Where slack adjuster is used, he should see that 
it is operating properly and before adjusting brakes see 
that it is set to its minimum travel. 

The brake and trnck inspector's helper's duties are to 
assist the brake and truck inspector in tightening bolts, 
r enewi11g brakcshocs, etc., to fill all sand boxes, and see 
t hat they are operating properly, to assist car cleaners or 
help in switching cars when not otherwi~e employed. 

The carpenter 's duties are to see that all car-body parts, 
such as winclow:c;, curta ins, doors, steps, pilots' seats, plat
forms, etc., arc in good condition; to reset all broken glass 
and renew lamps, and see that all lig·ht circuits are burning; 
to take all r egister statements; see that all registers operate 
properly, and sec that all register cords, bell cords, etc., 
are in good condition and r enew them when necessary; see 
that a ll signs are properly displayed, and that each car is 
€quipped ·with t rnlle~: pick-ups and the necessary flags and 
mar ker and classification lamps. 

The oiler's du ties are to lubricate all journal, motor axle 
and armature bearings; see that the air pump has suffi
eient lu bricati on; see that trolley wheel and stand are in 
good condition, and lubricate them when necessary; see 
that each car has an extra pole, and that t he trolley re
trieYer and trolley rope are in good condition; to make 
watchman's clock report; the balance of his time to be 
used in cleaning shop and helping the car cleaners. 

Car cleaner's duties are to clean all windows, seats, 
floors, etc., and wash or wipe outside of car body. 

COllfBINED CITY AND I NTERURBAN CAR HOUSE 

There is a tendency throughout all car houses to special
ize ·work. Instead of all the men working at all classes 
of work indiscriminately, it is the general practice to 
assign certain classes of work to certain men, holding each 
man responsible for his portion of the work. It is also 
customary in combined city and interurban car houses to 
assign certain men to the motor inspection and the con
trol inspection of city cars and to have another set of 
men look after the motors and control of interurban equip
ment. This is about as far as the distinction between· 
city and interurban car-house men is carried, the same 
carpenter putting in glass in city as well as interurban cars, 
and so on. 

The organization of the combined city and interurban 
car house and the duties of its members are very similar 
to those of the interurban car house described above ex
cept that added to that force is a controller man and a 
motor inspector for city cars, with helpers, is necessary. 

THE CITY CAR HOUSE 

The following is as nearly representative data as any 
recei vcd, covering a city car house of average size: 

Abstract of data sheet lA.-Total cars operated out of 
this car house, 85, consisting of 11 city cars, single truck, 
21 ft. long, with two 25-hp motors, K2 controllers; 74 double 
truck, 21 ft. long, with two 50-hp motors 2B and 29E con
trollers, hand and electric brakes. Nearly all inspection 
and repairs made in daytime. Oiling and some light re
pairs and inspection made at night. Trolley wheels oiled 
and inspected every night. Controllers inspected and 
clea ned, commutators and brush holders inspected, circuit
breakers inspected, all t-wice a week. Lightning an-esters 
inspected three times a year. About 25 armatures are 
changed here per month. Inspectors of certain classes of 
cars are r esponsible for same. 

Day foreman. 
Night foreman. 
Electrical repairman. 
Air-brake repairman. 
Two truck and brake 

repairmen. 

Two armatm·e changers. 
Two cleaners. 
Two oilers. 
One nightwatchman and 

cleaner. 

Thus it is seen that the city car house organization fol
lo·ws along lines similar to the interurban. The chief 
difference is that the city car is ordinarily a light-weight, 
slow-speed car, with simple control, is much more quickly 
inspected and less expensive to maintain than the inter
urban with its large motors, complex control apparatus and 
greater elaborateness throughout. 

The small car-house force is generally similar to the 
foregoing, but on a small scale. The forces reported range 
from one man np. 

Data descriptive of a car house in western Pennsylvania, 
taking care of the equipment of a small city system, seems 
fairly typical. This car hou:c;c is manned as follows 

Day Force: Night Force: 
Foreman. Night foreman. 
Two repairmen. Helper. 
Carpenter. Cleaner. 
Blacksmith. 
Cleaner. 

A typical third-rail car house force is as follows: 
Foreman. Commutator inspector. 
Air-compressor inspector. Brake-shoe inspector. 
Air-compressor inspector's Brake-shoe inspector's 

helper. helper. 
Control inspector. Carpenter, or rather, 
Cont rol inspector's helper. handy man. 
Oiler. 
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The duties of a u nir-co:nprcssor inspcctm· a nd his helper 
are to inspect and make ligh (. rrpairs o~n air compressors, 
feed valves, engineer's vn lves, governors, a ir piping, nir 
hose, dmnmy couplers, whistles, gages and all electric 
switches conn ected with the air compresso r. They also 
should look after electric heaters and markers. 

The control inspector and his helpers should inspect and 
make repairs on all control apparatus, such as switch group, 
1·everser, line switch circuit-breaker, cab-control switches 
and co ntrol wiring. The detailed duties of control inspector 
are enumerated in another part of this paper. 

The oiler should oil all motor and journal bearings, 
grease center plates, side bea rings, draw-bnr £nee, truck
pedestal jaws, around journal boxes and all places under
neath the car where brake rnds or other apparatus is 
subject to wear. 

The commutator inspector should lnke care of motor 
brushes and brush holders, keep the commutator in good 
condition, blow out motors, inspect and repair motor leads, 
inspect and repair t rolley-shoe fuses and wipe off the out
side of motor shell. 

The brake-shoe inspector and his helper shou ld replace 
worn-out shoes, and adjust all levers and devices in connec
tion with the air-brake system. He also should thoroughly 
clean a nd oil the air-brake cylinder at least once a year. 

Carpenter or handy man should replace broken glass, 
repair doors, straps, advertising frames and make any 
necessary repairs on the car body that can be done in a 
reasonable amount of time. 

FOREMEN'S ~fEETINGS 

A number of member companies follmv a plan for accler
ating the efficiency of car-house and shop organizations by 
holding meetings at stated intervals-monthly, semi-monthly 
or weekly, as seems most desirable. These meetings are 
presided over by the head of the department, and there are 
present the various foremen, storekeepers and sub-foremen. 
Matters r elating to maintenance of equipment, supplies, 
equipment troubles and recommended impl'<wements are 
discussed. Minutes of the meetings are recorded and 
copies sent to interested pm~ties. 

Much benefit usually results from such meetings, and 
' your committee recommends that they be held wherever 

the organization is large enough to make them worth while. 

PRACTICAL RULES FOR INSPECTION OF ELECTRICAL EQUIPMENT 

FOR THE GUIDANCE OF CAR HOUSE EMPLOYEES 

Motors.-Remove the commutator cover and inspection 
plates, take air hose, and after all moisture has passed 
through, pass the nozzle around the commutator, blowing 
all dirt and carbon dust to the rear end of the motor case 
and endeavor to make it pass out tln·ough the lower inspec
tion plates. This should be done about once a week. Ex
amine all brush holders, yokes and insulators and see that 
all these parts are tight and in good condition, and see that 
the holders are in proper alignment with the commutator, 
allowing- about % in. space between the brush holder and 
the commutator. See that brush-holder shunts are not 
broken or disconnected. Lift brush-holder pressure arms 
and raise brnshes to see if they are in good condition, not 
sticking in the holders, and are not broken or chipped. 
Renew brush when worn to within ¼ in. of the limit of 
pressure-arm travel. Lift pressure arms to see if brush
holder springs have the proper tension. They should have 
not less than G½ lb. per sq. in. of brush cross-section on 
each pressure arm, and if there is more than ½ lb. varia
tion on any motor the holders should be removed for ad
jnstment. ·wipe carbon dust off brush-holder insulator or 
brush-holder yoke, as the case may be. Inspect' for loose 
connections of brush leads at the brush holders or for loose 
parts in motors, such as screws, tap bolts, etc., that may 

work down between armature and pole pieces. Examine 
striug h,u1ds. Jf carbonized, wipe with gasoline and give a 
light coat of 111 :,m lnting- varnish. Examine commutator and 
sec that :it is bright :ind smooth and has no flat or rough 
spots, tlw t it shows no indications of open or short-circuits 
h_y 1 h(~ mi ca being- bnnwcl between the segments or at the 
end of the commutntor. If slight flat spots occur on the 
commutator these can sometimes be smoothed down with 
sandpaper blocks or with commutator stone specially 
adapted to the purpose. Sec that armature has sufficient 
cleara nce by passing a g-age between the pole pieces and 
the armature and that no armatnre bands have become loose 
and are touching the pole pieces or motor frame. 

See that field connections are tight and show no signs of 
the insulation being burned off. Examine motor-axle bear
ings and see that they are nol undnly worn; examine axle 
collar and see that it is tight upon ihe axle and is adjusted 
properly so that the motor will have no undue end thrust; 
examine gear and pinion, see that they are tight and suffi
<'.ient ly lubricated and not worn to an undue extent; also see 
that g-e:.u· bolts are not loose or broken; tighten all loose bolts 
in gear cnses and about the motors, giving the armature and 
motor axle-cap bolts special attention. 

Hints to Inspectors.-The commutator and brush holder 
are indicators by which nearly all motor defects can be 
detected. It is a well-known £net that the commutator is 
the weakest part of the motor, hence any defect that may 
arise in the fields, brushes, brush holders 01· armature coils 
is almost certain to show on the commutator. Therefore, 
when the commutator is not of a dark, glossy, clean and 
smooth appearance you can readily conclude there is some 
defect in the motor. Open circuits are shown by burning 
or arcing at the end of the commutator. Field trouble is 
generally shown by severe arcing on brush holders, and com
mutator has a burned or blackened appearance. Therefore, 
study the commutator and you will soon be able to detect 
many troubles without giving the motor a formal test, but 
if- the trouble cannot be located and the commutator has 
not the proper appearance after brushes and brush holders 
have been found to be in good condition, give the motor a 
thorough test. 

Westinghouse Pneumatic-Control Equipment.-The in
spection of the Westinghouse M-U control, electro-pneu
matic type, was considered by your last year's committee. 
( See 1907 Proceedings, page 4G.) 

General Electric Type M Contactors and Reversers.
Scrape arc chutes clean of carbon and copper dust and ex
amine the tips, filing up any that are blistered to make sure 
of good contact on all. Press up under contactor fingers to 
see if bottom tip wipes or travels on top tip at least one
eighth of an inch. If tip is worn thin or so as to give less 
than one-eighth of an inch wipe renew the tip. Try all 
screws which secure the tips to the contractor arms, making 
sure that all screws are absolutely tight. Examine for loose 
connections and try all screws and bolts to make sure they 
are all tight. 

A long s0rewdriver with means to turn same w:ith a 
wrench at bottom is desirable for this purpose. Inspect 
interlock fingers and polish up tips of same to insme good 
contact. If interlocks are bent out of shape, bend back 
into such shape as to make proper contact. Examine all 
shunts to see thnt none are partly broken or any in such 
condition that they will not have full carrying capacity, 
thus preventing danger of burning the hinge pins. See that 
contactors will lift sharply on each point and drop freely 
when controller is shut off. Before shutting the contactor 
box take air hose and blow out the contractors and box 
thoroughly clean. 

Try all screws of reverser finger and connections to see 
that they are tight. Examine all fing-ers, filing up same and 
fi ling· contacts so ~s to insure a g:ood contact. Feel tension 
on each finger, and if finger has- been heated and softened 
renew same. Make sure that each finger will make square 
and firm contact vv·ith reYerser segments. vYipe off all 
segment blocks, and if there is any indicntion of shorting 
across between segments remove segment block and replace 
with one that has been cleaned and varnished. Throw 
rocker b:v hand a few times to see that the fingers will not 
en t<-h. Throw reverser electrically a few times to i:;ee that 
it throws with strength and promptness without undue arc-
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ing: and wi thout rebound. \\' hen J"everser finger· is not mak
ing good eu11tad it ean sometimes be detected by tapping 
the finger wi.t h " ·ith a screwd river handle or by pla cing a 
t hi n s trip of paper between th e finger and the contact and 
noting 1he way the pape1· pulls. "\Yipe segme nt s and bear
ing· portion s of fingers wit li a small quantity of vaseline, 
taking car<' 1o remorn all excess lubricant. See especially 
that t he small fhH?.·er s in the master controller circuit have 
bright eonl net ni;1l are not gummed. These fingers and 
t heir con tact pieces can be polished by drawing through 
betwPen t hem a strip of emery cloth, 2 in. wide and doubled 

~------------------------~ 

Fig. 6.-Maintenance of Equipment-Lifter for Brush
Holder Pressure Arms 

over to bring th<:> emery on both sides. Blow out reverser 
with air hose and appi°y oil sparingly to the bearing parts 
of the mechanism. 

Type l\l Controllers.- 1'Jxamine 1he master control fingers, 
trying tension of fingers, and polishing cylinder and fingers 
to secnre good contact. Scrape carbon dust from arc
deflector division plates. Wipe dust off inside of cover. 
Examine controller throughout for loose connections and 
see that each finger is adjusted to make good contact. 
Lubricate fingers and cylinder with small amount of vase
line. Press down butt~n on controller handle to see that 
the auxiliary fin gers make proper contact, and polish up 
the same when necessary. Oil sparingly the shaft bearings 
of rylinder allll reverser switch. \Yipe off excess lubricant, 
especially around the blow-oil coil. ·when finished, try on 
earh point to see if contaetors pick up properly and throw 
reverser two or three times. Blow out controller with air 
hose. 

Motor Rheostats.- Blow all mud and dirt from around 
the grids weekly. Examine all bolts holding the grids to car 
body all(1 see that non e is loose or lost, and that all nuts are 
tight; exami11e grids for open c·irenits. This can be de
tected by passing fingers lightly over the bottom end of 
the gTids all(l noting if any show nnusual vibration; ex
amine all wires and eon11ections and see that none is loose 

;"-"~,~- . 
✓ 

Fig. 8.-Maintenance of Equipment- Saws for Grooving 
Commntator i\1:ic:1 

or d isl'OJ!lll'l'l cd; S P <' t lin1 no di.rt, slo11es, boli s, nuts ur other 
foreign suhstnnces are lying on top of t he grids or between 
tho franw ancl µ:ri d to fo rm a short c·ircuit ; see that none 
of the grids is hurned or warped so it is touching another; 
examine all pnds of framP :md rods and see if they show 
an)· signs of iucing lw mien insulat ion tuhes being· burned 
throngh; S<'e tlrnt t hey are guarderl from water and dirt as 
mu ch as possible by Sff:ne suitable protection; see that some 
suitable means are taken to ket~p the heat from setting car 
body on fire, irnch as placing sheet asbestos or some similar 
snhstancP bet.ween top of resistance and bottom of car body. 

Trolleys.-Examine wheel and see that bushing and hub> 
or spincUe are not i.rndnly worn and that outer rims are not 
lwnt, nicketl or worn out; see that cotter keys holding 
spindle in barp are in good condition ; see that contact 
springs and ,rns!ters are sufficiently tight between harp and 
hub of wheel to form a good contact, but not so tight as to
allow the wheel to slide on the wire. See that the spindle· 
is tight enough in the harp to form a good contact, and that 
the spindle holes in the harp are not too badly worn to 
preve nt this contact. E xamine the harp and see that it is
not loose on the pole and that rivets holding same are tight. 
Exalllinc pole for cracks, bends or flaws, and see that it 
aligns the wlwel properly with the wire, and if not, loosen 
the clamp bolts and turn with a pipe wrench until wheel is 
in proper alignment, leaving wheel on the wire during the 
operation. See that clamp bolt and nut holding same and 
base bolts are all tight and in good condition ; examine 
sptings and see that they have sufficient tension, allowing 
sufficient space between t !te coils for compression when the 
pole is pnlled down to the roof of the car. ln bases with more 
than one spring, see that they are equalized on each side,. 
both sides giYen the same tension. Give springs sufficient 
tension so that the wheel will have pressure of about 20 to 
2;"5 lb. ng·ai11st the wire in city service and from 35 to 40 lb. 
on high speed. l\lake this test where the wire is of standard 
height. It can be done by using a hook scale, hanging an 
old brake shoe or other weight of about those dimensions 

Fig. 7.-Maintenance of Equipment- Brush-Holder Pres-
sure Arm Lifter in Place 

lo the trolley rope a11d after a little µractice a rnnn will soon 
be able to regulate this without any scale, with very little 
vnriation. 

Trolley Lubrication.- Lubricate trolley wheels at each in
spection and wipe all surplus oil from wheel hub after lubri
eating-. Lubricate bases when necessary. This can be de
terminetl by swinging the pole from side to side below the 
wire. If the base operates freely no lubrication is necessary. 
Great care must be taken not to allow any surplus oil or 
grease to rearh car roof while lubricating the bases and 
wheels. 

Trolley Hope.--See that rope has a firm fastening with 
the haq;; that it is not chafed or showing sig·ns of ,vear 
where it comes in contact with t!te hood; that it has not been 
broken and thnt it hns no nnneC'essary knots in it. 

'l'rolley Retrievers.- Trip the 1·etriever and see if it oper
ates properly; that the tension in the retriever spring is not 
so severe as to break the rop~ or pnll the trolley down so 
severely as to damage the hood or roof; see that rope works 
freely when resetting, and that it is of such length that it 
will not pull trolley from wire where the wire is high, such 
as at railroad crossing·s, etc. 

An d Inst, but not least, see that all interurban cars are 
supplied with an extra role, f ully equipped, and in good 
f'Ondit ion, and that the trolley board is securely fastened to 
1 he roof of the car. 

Brakes.- Start the air pump and allow it to pump to its 
maximum capacity; see that brake-Yalve handle is in release 
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v ositio11, and where automatic air is nsf'd Ree t.hat gage 
'hnu<ls show a difference between train line and auxiliary of 
20 lb. 1 f they do not, the g·ovf'rnors nee,1 to he reset. Apply 
brake to show reduction of 40 lb. ; plaec brake-valve handle 
to lap position ; see that air g-ag·c operates prnpcrly all(] that 

Fig. 9.-Maintenance of Equipment-Screw Press for 
Straightening Armature Shafts 

110 leaks are in or around the brake valves or pipes leading 
thereto; examine all pipes, reservoirs, triple valves, cylinders, 
etc., while brake is set, and see that none is leaking and that 
brake does not release while the brake-vahc handle is in lap 
position. If the cylinder piston has a travel of more than 
!5 in. an adjustment of brakes will be found to be necessary. 

Inspect all shoes and see that they are in alignment with 
the wheel and that none is broken, and renew those that will 
not givt' sufficient wear until the next inspection. In renew
ing brake shoes put shoes of the same thickness on opposite 
wheels, be they either old or new. See that all brake-shoe 
keys are in place and none is lost or broken ; examine shoe 

· lrnads and see that none are lost or broken, and that all pins, 
bolts, etc., that hold same to the beam or truck levers are 
not unduly worn; that all bolts, cotter pins, nuts, etc., are in 
good condition. Examine brake beams and see that none is 
cracked, broken or bent, and that all bolts, pins and holes 
are not unduly worn, and that all cotter pins and nuts are 
in place. Examine all hangers and pins connecting brake
shoe .head and beam to truck and see that all are in good 
condition, and that none of the pins and hangers is unduly 
worn so as to cause brakes to grab or chatter; special atten
t ion must he paid to all cotter pins in all parts of the brake 
rigging. Examine all turn-buckles and see that none of the 
threads is stripped and that all adjusting and jam nuts are 
tight and in their proper places. Adjust brakes so that 
cylinder piston will not travel more than 4 in. or 5 in. ·when 
brake is in release, see that none of the shoes binds the 
wheels, that release springs operate properly so that brakes 
will be free when released. 

Examine all pull-rods for cracks or flaws, lubricate all 
pins in pnll-rods, levers and slides; set hand brake and see 
that it is in good condition; see that brake staff and chain 
are not unduly worn; that rod, pins, etc., are . in good 
condition. 

W here slaek adjuster is used, see that same is placed to 
its minimum of travel before any adjustment of brakes; see 
that same is operating properly and that it has not traveled 
to a maximum position, leaving the correct piston travel. 
Drain all reservoirs daily. 

Miscellaneous Equipment That Should Be on Intenu·ban 

Cars. - Interurban <'nrs should 11evcr he put in scn·ice with
out tlw followi11g- rnis .. ellaneous equipm(•11t : 'l'hree sets of 
flags (red, white and gn•t•n ) ; tclephouc, where standard of 
th e road ; classifica tion and rnnrkPr lamps where oil lamps 
arn nse<l; two troll ey pi ckup s; 011e c•onpler or pulling bar; 
one pull l'Ope; <'onplin;.:· link all(] pin; extrn supply of air 
p11111p and lig ht f us(•s (a bo car and l'ontrol fuses where 
used) ; fire extinguisher i11 working order; one extra trolley 
pole, f ully cquipJH•rl, ou top of car ; one extra trolley rope, 
or, better s till, oue extra retriever equipped with rope; one 
trolley rcti·icvcr in its pla('c on the rear dash; one headlight 
in its place on the front dash, for signal nse. Fnsees and 
torpedoes shoul<l be on each ear. The crew should have both 
re<l an<l white lantPrns in good eondition, and sufliei ent tools 
to ehangc the trolley pole or m:ike other light repairs. 

llO)IE-MA VE 'I'OOLS AND DEVICES 

Li fter for Brush-Holder Pressure Anus- A number of 
roads, especially in the Middle "\Vest, have found the 
use of a single wid«:> brush to a brush holder to give better 
rcsnll s than two narrow bruslie:c-, the advantages being: 

(1) The elimination of the ridge between brushes on 
eo11111mtators. 

(2) More u11iform wear across commutator. 
(3) Better performance and longer life of the brushes. 
Coupled to these advantages, however, was at first the 

disadvantage that the workman had great difficulty in 
holding up both pressure arms and still have a hand free 
to lift out and put. in the wide hrush. To overcome this 
trouble the lift er here illustrated was devised. Fig. 6 

shows the shape of the lift.er, especially the portion that 
engages in the finger rings of the pressure arms. Fig. 7 
!'-hows the lift er in place, and it can readily be seen that 
both pressure arms ca11 be held up with this lifter ,vith the 
left hand, while the rig·ht hand is free to manipulate the 
brush. 

Fig. 10.-Maintenance of Equipment- Home Made Field
Winding Machine 

8nws for Grooving Cowruutator l\fica-ln Uw report of 
this committee fo1· la ~t year, pltotograplt:-- anJ <lesel'iption 
were g1vc11 of a mn chinP for g-rooYing· com mntator mica. 
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'\Ve find machines fo llowing this dPsign have since been 
built by a number of roads. The sa"·s used when the 
original machine was built a little over a year ago had 
fine teeth. 92 in nu mber, and with the fine-tooth saw the 
time rer1uired to groove a 75-hp armature of 117 segments 

Fig. 11.-Maintenance of Equipment-Improved Main Fuse 
Box 

was, for an average, 23 minutes. It has since been found 
that saws of coarser teeth are more efficient, and the use 
of 29-tooth saws has reduced the time to an average of 
about 15 minutes per armature. The two types of saw are 
illustrated in Fig. 8. 

Screw Press for Straightening Armature Shafts- Fig. 9 
shows a convenient press for straightening armature shafts. 

Fig. 12.-Maintenance of Equipment-Improved Main Fuse 
Box 

The scr ew is 2% in. in diameter, t he columns 2-in. rod, 
the top and bed block, cast iron, and the bar 1 ¼-in. 
cctagonal steel 8 ft. long. The bent portion of the shaft 
is laid on the V-blocks and the screw pressure applied 
between them. 1Vhere the shaft is bent close to or inside 

th e laminated core, the core is carried on a piece of leather 
on the co ncave part of the bed block, and the shaft sup
port ed h)' one V-block. For convenience the press is 
opera ted on the bed of a large engine lathe. The armature 
is rernoYed from the lathe centers when pressure is applied, 

Fig. 13.- Maintenance of Equipment-Improved Motor Lid 
Fastening 

aft er which it is placed on centers to try the shaft for 
straightness. 

Field Winding l\fachine.-For the home-made field-wind
ing machines, shown herewith in Fig. 10, as well as for 
the armature-shaft straightening press preceding it, we are 
indebted to the New Hampshire Electric Railways, R. L. 
.Tones, master mechanic. 

The pulley r uns continuously, but the mechanism is 
thrown into gear at the will of the operator· through the 
treadle and cone friction device forming part of the driv
ing pulley. The gearing and reducing motion mechanism 
wl"re ta ken from a scrapped mowing machine. Backlash 
of the winding spindle is prevented at the left of the 

fig. 14.-Maintenance of Equipment-Improved Motor Lid 
Fastening 

mnchint' by a rachet engaging twin pawls. The balance 
of the machine is entirely home-made. 

A certain type of main fuse box common on interurban 
equipments was designed with all four sides and top rigidly 
screwed tog-ether. The only means of removing or replac-
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ing a ribbon fuse was from t he bottom, not nn easy task, 
especially for a motorma n with ln rgu hands. 

By loosening the front of t he f use box, apply ing a se t of 
home-made binges, at t he bot tom, a nd cn tc hes at t he top, 
as shown in Figs. 11 a nd 12, t h<' f rnnt b ecomes a hinged 
flap and the r eplacing of a f use becomes easy nnd con
venient. This alteration can be made nt your ow11 shops 
at a very nomina l expense. 

I l\IPROVED F AS'J'ENI NG FOR l\IO'l'OR LIDS 

On certain motors where 11w mot or li cl rests slantwise 
on t he motor there has bee n, in the or ig ina l co nst rn<'-1 ion, 
ccnsiderable trouble t hroug h th e lid s s lmkiug loose, slidi ng 
off and getting lost. To over com e t his th e devic·c shown in 
Figs. 13 and 14 was adopted. i\ st rip of spri ng st eel, 
3-16 in. x 2 in. , with a fork a t the upper and fl tong ue at 
the lower end is riv eted lengthwise to the li cl. The tongue 
engages in n s lot ted lu g, which is secured to th e motor frame 
by one rive t and takes one of th e br,1sh-holck•r bolts . In 

cc 11<·Ph·ecl t he idea of mnking t his small p ump fl power 
p11tnp, whi ch he d icl as follows: U c took 30 ft. of 1-in. 
gas p i pe nnd mak ing a line shaft , he con nect ed it to the 
mnin shaft. in l he sl1op by a belt. On th e other end of 
t he s lrnft wns attac hed n hevPl ge,H", which was found in 
the srrnp heap. A n n pright shaft. was t hen made of ¾ -in. 
iron, 1 .J ft. long-, a ncl ,Ill olcl bevel g-ea t· from a brake wheel 
was nsed to c-onned wil h 1l1e bevel gen r at the end of the 
lin e shaft. T his s haft wns offsd. opposite the head of the 
p u111p to form a 11 eccentric and set into a pla te of iron on 
th e floor, t he pi s t on of tlw pump being connected to the 
offse t or eeccn lric in 1 h<' shaf t, by wLich it is op erated 
P ipes nr e r un f rnm t he inta ke of t he pnmp to t he pit, the 
en <l being- propc, rl y ser eened. A pipe is a lso n111 from the 
<l isehnrge uf t he p ump, ovC'r g ronnd, to the city sewer. This 
shop contrivance ha s been in operatio n fo r more than a 
yc•m·, g iving no trnuhk wh ntever, nn<l has req uired no 
n •1iairs. 

Th e a r ma ture w, gon, a lsn shown in F'ig-. 1.\ was b uilt 

Fig. 15.-Maintenance of Equipment-Motor Pump, Armature Wagon and Shop Shears 

lowering the cam wrench a t the upper end a slight stress 
is p laced on the spring which holds the lid securely in 
place a nd prevents rattling. Since the adop t ion of this 
device not a single lid bas been lost off. F'ig. 13 shows the 
lid r emoved and F ig. 14 t he lid i 11 position. 

WATER PUMP, ARi\IATURE W AGON AND SHOP SHEARS 

F ig. 15 shows a wat er pump, arma ture wagon an d a pair 
of shop shears which ar e used b_v the F'or t ·wayne & 
Wabash V alley T1·action Compa ny at its L oganspo rt shops, 
a nd which wer e built a lmost entirely from ,;crn p , wit h t he 
exception of t he purclrnse of a sma ll ha nd pu mp made by 
the Barnes Manufactur ing Company, 1\Innsfielcl, 0. Th e 
ccnditions at t hese shops are ns fo llows: Th ere a r e springs 
back of the shops, consider ably elevate<l from t he bo ttom 
of the pit s, and this a llows Uw wat er t o r un clown i nt o 
the pits during wet weather. Solid rock undernent h t hese 
shops nnd barns mncle a connection with th e city sewer a 
ver y exp ensive matt~r. 

Formerly the pump was operated by hand a nd i t wo uld 
a lmos t keep one ma n ht"isy to keep t he wn 1 er on t of tl1c 
pits during wet weather, so tlw fo rem an , H. 1\1. Cmsby, 

almost ent irely from scrap iron and is described as fol
l0ws: Two 24-in. wheels from a n old corn planter, which 
wer e found in th e scrap h eap, an d an old buggy axle, both 
bent in the center with th e same r adius as t he armatnre, 
a llowing ample room for clearance, were nsed. The jour
nals wer e bent a t right a ngles wi th the radius and a piece 
of timber 6 ft. long by 3½ in. by 3½ in., was then bolted 
to the t op of the a :s:le nn cl tapered down on one end to 
form a handle, which was then bolted on by clips. A %-in. 
hole was then bored through this timber 3 ft. from the 
end of the hnnd le and a % '-in. hook bolt , with an eye, so 
it wou ld swing a nd adjust itself to the armature was used 
en t he commn tntor end. 'l'wenty-eight inches from this bolt 
j,; a rigid hook wliid 1 catches under the a rmature shaft at 
the pin ion end . A bloc k of 4-in. by 4-in. woocl is nttachecl 
to the hand le by a small chain near the first hook. 'l'his 
i~: p laced under t he pin ion when picking np an nrmntnre 
nnd cn n t hen be hooked back npon the hnncl le nut of the 
\\·a:v. Tlie ill ns trn 1ion r cn clily shows how this is operated. 

'l'he shop shears nlso were made nlmost entirely from 
scrn.p iron. 'l'hey hn vo a don hle lC've rn g-e. Two pieee.; of 
spring s l eel t aken from an old elliptical spring 2 in. wide 
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and (j in. long, were well ground and tempered for the 
cutters. A pieee of pipe was slipped over the handle for 
le,·erage. This tool can be moved readily. The shears ean 
be bolted to a bench or anything else convenient by angle 
irons rivet eel on the lower cn t I er bar and a hook bolt over 
the lower cntter har through the bench to the floor. 

CONCLUSION 

In conclusion, your eommit1 ee is led to believe, through 
eYideuce of data sheets · and others, th at in a number of 
cases its recommendations of last year have been aeted 
upon by member eompanies with beneficial results. 

It is especially gratifying to the committee to note the 
increased interest toward its work which has been mani
fested bv the member companies. Last year 34 companies 
respond~d by filling oul and sending in daLa sheets, while 
this vear data has been recei,·ed from no less than 7:2 mem
her ~-ompani.es, and in nearly all cases, this year, the data 
s heet s have been filled out in an admirably complete and 
painstaking manner. Y onr co~mittee wishes to express its 
t hanks for this splendid co-operation on the part of the 
member companies. 

Last year Messrs. E. H . Anderson, of the General Electric 
Compa~y~ and J. L. Davis, of the \Vestinghouse Electric & 
l\fanufacluring Company, sat with the committee rendering 
most valuable assistance in the preparation of its report. 
'I'his vear the same gentlemen co-operated in the same 
,, ay t~ an ev~n greater extent, for which your eommittee 
wishPs to express its gTateful acknowledgment. 

·• UNIFORMITY IN CLAIM DEPARTMENT RECORDS AND 
ACCOUNTS* 

BY JOHN J. REYNOLDS, CLAIM AGENT, BOSTON ELEVATED RAIL

WAY COMPANY, BOSTON, MASS. 

It is not within the province of this paper to teach the 
art of classification or accounting, but rather to aid if pos
sible in promoting the adoption of such a uniform classifica
tion of accounts as will facilitate comparisons of the 
s tatistics of various claim departments. • I employ the word 
' 'account'' with a strict departmental meaning, and, used 
in its broadest and looses t sense, it means not merely a 
narration, or a statement of facts, but something systematic 
or orderly, and shall be understood to include that which 
has to do with t he devising and control of systems or 
methods of classifying, reeording· and summarizing data 
relating to the business of claim departments, so that the 
-condition or state of such business at any given time shall 
be disclosed, and such other information as may be needed 
for its systematic and most successful administration shall 
be furnished. It must not be confounded with the auditing
department account. 

The time has come when there is a demand for eompar
able statistics. We must have something better in the waJ 
of statistics than we have had. ,v ere I to address this 
.snbjcet to those not familiar with the necessity and prac
tice of considering and comparing various kinds of aeci
dents. I should feel that it might be advisable, and perhaps 
neees~ary, to illustrate by concrete example what I mean 
by comparable accident statistics.. I will state that a 
comparative classification will aid you to regard with dis
criminating attention the character of each accident or 
group of accidents for the purpose of diseovering their 

*Read before the American Street and Interurban Railway Claim 
Agents' Association, Atlantic City, October 12, 13, 14, 15 and 16, 
1908. 

resemblance, their differences and their relative cost to each 
other. 

'l'he compilation of comparable claim department statis-
1 ics is at the present time attended with many difficulties 
and large expense, owing to the differences in the account
ing and recording systems or methods of the various roads. 
Those systems and methods are almost as numerous as the 
roads themselves. When this is borne in mind, it seems 
peculiarly appropriate that our association, with a roll of 
oYer 250 member companies, should consider this subject 
with a view of bringing prominently to the attention of 
these member companies the necessity of instituting, if 
possible, a movement toward uniformity in recording and 
keeping claim department records and accounts and thus 
furnish the media, so to speak, of giving them a comparable 
table of nccident statistics that will mean the same thing 
t.0 all, aud that shall result in a benefit to all our roads. 

Obviously, the adoption of some scheme for summariz
ing the experience of eaeh claim department will enable us 
to render promptly and with as little additional labor as 
possible trustworthy information in the detail desired for 
our use in compiling the comparative statistics required 
from dav to day. The method thus standardized and a<i
cepted ,~ill the;eupon become the foundation upon which 
th e aceumulation of data can be made safely for years to 
come. The watchword of all claim departments is ''Prog. 
ress. '' W c cannot go forward unless we build on what 
has been accomplished. The question involved in the suc
eessful management of a claim department, under all sorts 
cf conditions, is a vital and urgent one. It can neither be 
blinked nor shirked. The decisive factor in it is the under
lying question of cost of efficient management. This ques
tion is already loud and insistent. It therefore requires 
t.hat the records and accounts be classified minutely, so that 
if anv item shows an unusual deviation from the average, 
you ~an hope to find out the reason for it, either in Y?Ur 
own or in the operating department, and thus work for the 
uplifting of the standard of the whole road. 

· The benefit of comparative experience, intelligently used, 
can scareelv be overestimated. Conclusions based on in
complete d~ta are often worse than useless. The fore
going are bnt a few of the reasons why comparative statis
tics are desirable and why those who recognize this desir
:t bilit_v should cooperate with others of like mind in secur
ing tl~e adoption of a standanl form of records. In turning 
this subject over in my mind, I could see that this paper 
would reach encyclopedic proportions were I to attempt 
a elassification that would cover every account incidental 
to the business of a claim department. I have therefore 
t'l t>cLed to present for your consideration five forms that 
con1 ain some monographs of the more important items. 
You are invited to discuss them. 

Form A is a classification of report for both surface and 
elevated lines, while Form B is a key to this classification. 
(Exhibited. ) 

Form C is a monthly compara tive statement of the work 
of the legal department of the company, Form D is a 
yearly eornparative statement and Form E is a classifica-
1 ion of reports. 

If Form A is ~dopted, it will be a simple matter of 
bookkeeping to carry its numerical order to your expense 
~1ceonnt and always have before you the cost of the various 
aeeidents elassified and the means of readily ascertaining 
the relative eost of each group of accidents. This classi
fication will, it seems to me, meet the requirements of all 
roads, because there 'is no road but that will have ac-
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Form A--Bost on Elevated Railway Company- Classification of Reports 

SUlU<'ACE LIN ES 

1. COLLI SIO N WITH TlilAM 
2. Hight angles from side street 
3. Sam e direetlon: cut In front of car 
4. On t raek 
5. Struck In passing 
6 . Oppo,; ite direction: cut in fro nt of ca r 
7. On traek 
8. Str u ck In passing 
9. Miscella n eous 

'l'ota l 

10. 
11. 
12. 
!H. 
14. 
15. 

l G. 
17. 
18. 

19. 
2 0. 
2 1. 
2 2. 
23. 
24. 

25. 

2G. 

~J: 
29. 
30. 
3 1. ,r~ 
33. 
34. 
35. 
36 . 
37. 
38. 
39. 
40. 
41. 
4 2. 
43. 
44. 
45. 
46. 
4 7 . 
48. 
4 9 . 
50 . 

51. 
52. 
53. 
54. 
55. 
56. 
5 7. 
58. 
59. 

60. 
61. 
62. 
63. 
64 . 
65. 
66. 
67. 
68. 

69. 
70. 
71. 
72. 
73. 
74. 

75. 
76 . 
77. 

78. 
79. 
80. 
81. 

8 2 . 
8 3. 
8 4. 
85. 
8(1. 
87. 
88. 

COLLISION WITH AUTOMOBI LES 
Hlgb t a n gle,; fro m s ide street 
Same direct ion : cu t In front of car 

On t r ack 
St ru ck in pass ing 

Opposi te direction : cut In front of 
car 

On t r a ck 
Struck in passing 

llllseellancous 
'l'otal 

COLLISJON WI 'l'H PERSONS 
On s idewalk 
Not on s idewalk 
Coming from beh ind car 
Coming fro m behind vehicle 

'l'otu l 

COLLIS l ON WITH AN lMAL 

COLLI SION WITH BI CYCLE 

C0 LLI SIO:-. OF CARS 
Rear end 
H ead on 
On enrve 
Hight angle 
l\lisslng s witch 

Total 

ALIGH TING FROM CAR 
Closed ca r 

Front p latform 
Car s topping 
Ca r sta rting 
It ear pla tfo rm 
Car s topping 
Car sta rting 
M oving 

Open car 
Right rn nning boa r d : s tan ding 
Right running boa rd : moving 
C:u sto pping 
Car sta r ting 
Left r unning board : sta nding 
Left running board: mov ing 
Ca r st opping 
Cat· starting 
Total 

BOARDI NG CA R 
Closed ca r 

F r on t p latfo r m 
Car s t oppin g 
Car starting 
Rea r p latform 
Ca r sto pping 
Ca r sta rting 
l\Iovin g 
Tot a l 

Open car 
Right runnin g board : standing 
Rig h t running board : movin g 
Car s t o pping 
Ca r s t a r t ing 
L eft running board : standing 
L eft running boa rd : moving 
Car s t opping 
C'ar fl t a rting 
Total 

P NEUMATI C DOORS: SURFACE CARS 
S tru ck : leaving 
Struck: boarding 
Struck by door w hile In vestibule 
Step : clos in g: leaving 
Step: closin g : boarding 

T otal 

Er.EVAT0R DOORS 
Leaving 
Boarding 

T o t a l 

SIDE RARS : FALLI:-.G 
Struek : low ering 
Struek: ra ii; ing 
Mi flcellaneous 

Total 

CROWDS: SURFACE AND SUBWAY 
Push ed Into pit 
Falling Into p it 

STAT IO N I 

Pus h ed into p i t : struck by ca r 
Falli ng Into p it: struck by ca r 
I nju red by pushing 
Pro p erty Inju r ed by pushing 

T o t a l 

94. 

Hfl. 
!)6. 
!)7, 

08. 

!l!l. 
IOU. 
101. 

10:!. 
103. 
104. 
105. 
l Oli. 

107. 
108. 
10\l . 
110. 

I 11. 
11:!. 
113. 
1 14. 
11,,. 
llli. 
11 i. 
118. 
1 rn. 
l:!U. 
1 :!I. 

. 122. 
I 123. 

l :!4. 
I ]25. 

l :!6. 
l :!7. 

1:!8. 
l'.!9. 
130. 
131. 

132. 
1aa. 
1:H. 
rn5. 
rnG. 
13 i . 

138. 

i:m. 

140. 

141. 
142. 
143. 
144. 
145. 
14G. 
147. 
148. 

149. 

1:iO. 
Hil. 
l~•:!. 
l!j~. 
1;;4_ 
1 c\5. 
]56. rn,. 
ms. 

159. 
IGO. 
161. 
162. 
ma. 
164. 
165. 

Hal. 
167. 
168. 
169. 

170. 

171. 
172. 
1 73 . 
174. 
175 
176: 
l i7. 8 9 . 

90. 
1H . 
112. 
11 3. 

STEPPING BETWEEN CAR AND PLATFORM 
On straight r a il : leaving 
On straight rail : boarding 
O n c urve : lea v ln g 
On curve : boa rding 

Total 1

178. 

179 . 
180. 

S'l' l<UCK HIDDIG ON HlGIIT 
D0.-1.RDS 

By cnr 
lly tea m 
By ot Il e r objects 

'l 'o t a l 

S'J.'RUCK RIDI :-.'G ON LEFT 
noARDS 

Ily ca r 
By t l'am 
By ot her objects 

•J'olui 

FALLING IN CAlt 
Stnrting 
Sto pping 
O bstrnrtions 
i\Iisce ll ancous 

Totn l 

FALLl:-IG OF!•' CAR 0),1 CURVFJ 
O n st raight ra il 
Open cu1· 
Closed car 

'J'ot:i l 

ST!sALI NG ll][)E 
Fr<m t p in tform: closed car 
High t 
Left 
Hear p l:itforro 
Hear p latform: closed cat· 
Hig h t 
Left 
Hight rnnnlng board 
L0ft running boa rd 
l\I iscell nncous 

Tota l 

DISTUHHANCE ON CAR 
Assa ult 
Ejcetment 
T roubl e on account o f f are 
Trnnsfers 
l\Iiseella neous 

'l'otal 

DIST URBANCE IN STATION 
Assault 
FJ.ieetrnent 
l\I iscellaneous 

Total 

RUNNING 

RUNNING 

STATJONS: APPROACHES OR EXITS 
Entrance pass meter 
Exit turnstiles 
Fa ll ing on stair s 
Falling on station p latform 
lll lseellaneons 

Total 

CAR Wl.\'D0WS nR0KEN 

HAND DOORS 

EQUIPMENT AND APPLIANCES OTHER 
THAN' ELECTRICAL 

l\Iotors dropping 
T rolley arm a n d cord 
T rolley ca tehn 
llell eo r ds and pulleys 
Brake rigging 
Gear cas ings 
Sent baek dropping 
l\Iiscellaheous 

'l 'ota l 

HORSES FRIGHTENED 

ELECTRICAL TROUBLES 
F use 
Overhead switch 
Contro ller 
Lights 
lleaters 
Trolley wi res 
Motors 
l\ll seella n cous 

•.rota I 

EMPr.0YES INJURED 
Pow<"r hou se 
In shops 
On ca r s 
On traek work 
Linem en 
l\[)scella n eous 

'l'ota l 

HI GH WAY CASES 
Be t ween em· rails 
Ou ts ide car r a ils 
Mi~ce ll :i n eou s 

T otal 

MISCELLANEOUS 

CAR LEAVING TRACKS 
On curve 
At switch 
At straight rail 
On a ccount of obstr uctions 
At s pecia l work 
Colliding w ith car on oth er track 
M lflcell!meous 

Total 
DEATrIS: I NDICATED BY RED STAR 

P a ssengers 

181. 
l~:!. 

18:3. 

lt-1. 
]'i :,. 
l!< li. 
l 'i7 . 

11'8. 
l~D. 
}!)ti, 

l!ll. 

1 !):!. 
w::i. 
]! ) I. 
1!1:';. 
]!Hi. 
1!17. 
108. 

204. 

205. 

206. 

207. 

!!08. 
20!:J. 
:no. 
:! 1 1. 

I :!l:!. 
213. 

:!14. 
21:'\. 
:!11 :. 
:!17. 
:!H<. 
:!I!). 
2:!0. 

227. 
:.! :.! 8. 

238. 
23!). 
240. 

241. 
242. 
243. 
244. 

24/\. 
246. 
2·17. 
:.!48. 
2-1!'. 
~:'iO. 
:.!:.'il. 
252. 

253. 
254. 
2fi;\. 
2 !>G. 
257. 

258. 
~5!l. 
200. 
!!61. 

J~mp loyes 
Otlwr per,;ons 

Tota l 

ELI-:\'.\TED LINES 

PASSEN<;J.;HS STRUCK DY THAIN 

Tn.u :-. s CUJ, LIUlXG 
Hl·:1r PIHi 
At switch 
At s ta lions 

Total 

S!G.~.\LS 
Hunniug signal s 
:,.;tart ing train without s ignal 
lla<·k ing train without s ignal 

Total 

!◄'ALLING 
J.,en,·ing trnin 
JJonnEng trnin 
As 11•:iin starts 
.\s; t 1·ain stops 
I n train on account of obs tructions 
Betw<'en ears 

'l'otal 

I◄'ALL lll·:'l'WfEN C.\R .\ND PLA'rF0RM 
Stt·a ig h t platform: leaving 
Straight platform : boar<ling 
l'nrYe<l platform: Ieavin"' 
CurvPd p latform: boardi~g 

Tota l 

G,\TE : 0PER.\TIO:O. OF PLATFORM 

DEFECT INSIDE CAR 

SEATS A:-ID WIX00WS 

DEFECT 1:-1 TRAIX EQUIPMENT AND AP· 
PLIANCES 

lllotor llashes 
Train and shoe f uses 
Contro llers 
Air pipes and brake,=: 
Pa nt agrap h gates 
Co¥,~\i~?s parting 

PNEU~l.\'l'IC DOORS 
Boa rding center door 
Leaying center door 
Boarding end door 
Leaving end door 
Hand caught in door: In car 
11~f~\a1uught In door: on platform 

E~!PLOYES Il':J!JREED IN TRAI:,,' SERVICE 
Emp loyes mJ ured In track work 
~rnp loyes [n,iured In signal work 
Emp loyes mjured by third rail In 

yards 
I◄; ro p l o.1·es in jured by third rail In 

st,1tions 
Employes Injured by third rail on 

system 
Employes injured in shop 
I◄;mp loyes in;jurerl : struck by train 

'l'otal 

P ,l;::ES~;ri~~SINJURED BY THlRD RAIL 

On syst em 
Tota l 

DEFECT IN TRACK 

DEFECT IN SIGNALS 
Total 

By MATERI .\L FALLING FRO~! S'l'RUCTURE 
Employes 
Pas;sengers on surface ears 
Other pet·sons 

Total 

DISTURBANCE Q:,,' TRAJN 
Assa ul t 
l~ii>ctment 

'Tota l 

DISTCR U, NCE IN' S'l'ATJQ:,,' 
Trou blf' on account of fare 
Assa ni t 
Eject men t 

Total 

CnowD,.; 
rnteva ted and Subway Stations 
l'u<: hed into pit 
P n shPd into pit: struck by train 
Fa lling in to p it 
Fa ll ing in to p it: struck by train 
Injured by pu shin.i::: 
t• r oper ty injure(] by pushing 

Total · 

TIU IN Dlm,II LED 
On st t·a ig h t line 
On curve 
On s pecial work 
On Rwi teh es 

Totnl 

DEATHS : I N'DICATIIID BY RDD STAil 
P assenge rs 
Employes 
Other per so ns 

Total 
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10. 
25. 
26. 
27. 
33. 
51. 
89. 

102. 
107. 
122. 
138. 
171. 

82. 
139. 

69. 
75. 

140. 
150. 
159. 
149. 
166. 
98. 

170. 
19. 
94. 

111. 
128. 
132. 

78. 
1. 

179. 

199. 
205. 
245. 
214. 
221. 
192. 
204. 
183. 
184. 
207. 
238. 
2:i3. 
229. 
232. 
188. 
234. 
241. 
206. 
258. 

FORM B-KEY TO CLASS IFICATION OF REPORTS 

SURFACE DIVISIONS 

Automobiles ••••.•.....••• collision with 
Animals ••.....••••....•.. collision with 
Bicycles •••..•.••..•.... collision with 
Cars ..........•..•..... • collision of 
Cars ......•••••.•...••• . alighting from 
Cars ...•......•.••.••... . boarding from 
Car and platform •....•. . s t epping between 
Cars •••••..•.••..•..... falliug In 
Cars .....•.••......•.•.. falling off on curve 
Car s ..............•••••. disturbance in 
Car windows .••••........ broken 
Cars ........•••...••••• leaving track 
Crowds ••••••••••••••••• Surface and Subway Station 
Doo r s ...•••........•..•... hand 
Doors .............•••••• pneumatic 
Doors •......•.....•..... elevator 
Equipment and a ppliance other than electrical 
E lectri cal troubl es 
Employe ....•......•..... injured 
Horse .........•.•••••.. frightened 
Highway cases 
Left running board •••••.• struck riding on 
l\lhscr- Ilaneous 
P ersons ......•.......••. co llision with 
Right running board ...... struck riding on 
Stealing ride 
Stations .... •...•.•.••••. disturbance In 
Stations .•..•.••••••••••. approaches and exits 
Sirie bars 
Team .. ...•••..•...••.•. collision with 
Death indicated by red star 

ELEVATED DIVISION 

Car and platform •••••••. fall between 
Car . , . , • , .•••....•. , •.•. defect inside 
Crowds ••...••.•••••••••• in station 
Doors 
Employes 
Falling ••..•••••••••••••• in or about 
Gate ..••.••••.•.....•••• ope ration of platform 
T1 a ins .......••••....•..••. passengers struck by 
Trains colliding 
T rains ••. •••• ••••••••••• defect In equipment or appliances 
Trains •••••••••••••••••.. di~turhance In 
Tra Ins .....•..•.•...••.. derailed 
Third rail ..•••••.•....•• passengers injured by 
Track .••....••••••••••. . defect In 
S igna ls 
Structure .•....••••••.•. material falling from 
Station •..•.•.....•••••••. disturbance In 
Seats and windows 
Death indicated by red star 

ddents of the kind included in some of its different desig
nations. Form B provides an index for the convenient use 
of the classification shown in Form A. While it is not 
exhaustive, it presents a bird's-eye view, as it were, of 
the proposed classification. ., 

Form C provides for a brief comparative statement of 
the condition of the claim department from month to 
month , and will be found a convenient form in which you 
can keep your monthly statement. It is to be noted that 
some of the terms used in Form C are the result of laws 
and practice that arc peculiar to Massachusetts. It will 
readily occur, however, that, if a committee were ap-

FORM C.-COMPATIATIVE STATEMENT OF THE WORK OF THE LEGAL 

DEPARTJ\IE :'<T FOR THE l\IONTH OF . ...••••• .• •..•.•••. 

1 Total number of accidents r eported ..........•.••.•••.••••••• 
2 Number of Elevated accidents reported ••..••••.•••••.•••••••. 
3 Number of Elevated claims made . . ....•••.•..•••••••••..•••. 
4 Number of Elevated claims settled ••••...•..•••••.••..•••••. 
5 Amount paid for same ........................•••.•...•••••. 
6 Number of Rurface accidents reported ......................•• 
7 Number of Surface claims made .......•.•...•.....••.•.••••• 
8 Number of Surface claims settled before suit .....•••..••..•••• 
9 Amount paid for same .... .. .•..... •••. .••...•••••.•••.•••. 

10 Number of No Report claims made ...........•••..•••.....•• 
11 Number of No Report claims settled .•.•••.••..••••••••.••••. 
12 Amount paid for same .........................•...•.•..•••• 
13 Number of suits brought in the Superior Court, Including ( 

appeals 
14 Number of Superior Court suits disposed of ••.••.••••••••••.•• 
15 Am ount paid for same ...............•...•.•...•.•••.•••••. 
16 Number of Superior Court suits pending ..••........••••..•••• 
17 Number of Suits brought In the l\Iuniclpal Court ......•.•••••••• 
18 Number of l\iunicipal Court suits disposed of •••••••.•••••••••• 
19 Amount paid for same •••.•.•••••••••••••••••••••••••••••••• 
20 Number of l\Iunicipal Court suits pending ...•..••...•••••.•••. 
21 Total amount paid for claims sett led ....••.••••......•••••... 
22 Average amount paid for claims settled ....•..••........•••... 
23 Total amount paid for suits settled ..••••.•••••••..•••••••••• 
24 Average amount paid for suits i:;pttled .•....••••••.••••••••••• 
25 Number of suits settled on execution .... .•.•••••.•...•••••••. 
26 Amount paid for same ....... .....•.... ....•••....•••.•••••• 
27 Average amount paid on execution •••..........••........••.. 
28 Total amount paid for all claims and suits settled ... , ...••••••. 
29 Amount paid by Investigating D<'partment for expense of tracers 

In preparation of cases, and for doetor·s examinations •••••• 
30 Amou nt paid by Trial Attorneys iu prerrnration of cases for trial, 

including witni>sses' fees, lost time of witnesses and expert 
t estimon y ........•.•••....•••••••••..••..•.•••..••..•••• 

31 Amount paid Attorneys for trial of ca!':es In Superior Court •••••• 
32 Total amount paid from October 1 to date ..••••••.•..•.•••••• 

F ornr E. CL ASSIFIC ATIOX OF P.E!'OP.TS. 

COL LlSION WlTH YEHlCLES DlV. l DIV.2 DlV. 3 DIV. 4 DI V. 5 DlV. 6 DlV. 7 DIV. S DIV.9 TOTAL 

At r; gb t nn ~le~ f rom side ~f rp, t s 

S am,J di '.:."c ... ·tion 

On track I 
Cut t i ng in f ro n t o f car i 
St r ud.>. in p n5:.--ing 

0 >~-ositc~ dirxtion 

On t rack 
11 

I Cu t ti n g in i r out ot c,.1r 

Struck in JJa:-;~i i.1~ I c=! 11 

nli:c;ec 1 l rl l!COU3 I ·-

I Tota l 

I 
COLLlSlO::S WITH PE:?..30::SS DIV.l DI V. 2 DlY. 3 DIV. 4 DlY.5 

II 
.:J:C V. G 

I 
DIV. 7 DIV. S DIV.9 TOTAL 

Ou <·rosswalk I 
Not o n cro~~wn lk 

f"omia ~ 1ro m be hinrl a nothe r eu r 

Cowiug fro1n be h ind t e a n1 

Jllisce l la ncous 

Total 
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pointed, this form mig·ht be so arranged that we could all 
meet upon a common ground and hence r ender this form 
available for use by the various roads in different States. 
Carrying Form C forward a. s tep to Form D, you have a 
eomparative yearly record which will give you at a glance 
your expense from year to year. This form is worthy 
of special consideration becanse yon will find it very help
ful in getting quickly at your yearly expenditures. Form 
E is a compnrative classification by divisions of accidents 
other than those occuring upon elevat ed lines. This form 
may be extended to inclnde such classes of accidents as 

FORM D.- Y EARLY COMPARATIVE STATEMENT 

I 1908 1909 1910 1911 1912 ____ 1_ 

1 Total number of accident~ reported ....... . 
2 Number of l<~l evated accidents reported ... . 
3 Number of Elevated claims made ......... . 
4 Number of Elevated claims set tl Pd ....... . 
5 Amount paid for same ... ................ . 
6 Number of Surface accidents r!c'ported ..... . 
7 Number of Surface claims made ......... . 
8 Number of surface claims settled before 

suit ............. ................... . 
9 Amount paid fo r same ....•.......... ..... 

10 Number of No Report claims made ....... . 
11 Number of No Report claims settled ...... . 
12 Amount pa id for same ..... ............. . 
13 Number of suits brought In the Superior 

Court, Including ( ) a ppea ls .. ....... . 
14, Number of Superior Court suits disposed of .. 
15 Amount paid for same ................. . . 
16 Number of Superior Court su its pending .. . 
17 Number of suits brought In the l\luniclpal , 

Court ......... . .................... . 
18 Number of Municipal Court suits dis-

posed of ............. . ... ........... . 
19 Amount paid for same .. 
20 Number of Municipal Court suits pending .. 
21 Total amount paid for clalni,i settled ... .. . 
22 Average amount paid !or cl a ims settled ... . 
23 Total amount paid !or suits settler! ....... . 
24 Average amount paid for suits settled ....•• 
25 Number of s uits settled on execut ion . ....• 
26 Amount paid for same . ................ . 
27 Average amount paid on execution ....... . 

28 To~~\tferaou~: . ~~'.~. ~~~ . ~1_1. ~~~l~s- -~~~. ~~1-t~ I 
29 Amount paid by Invest igating Department : 

for expense of tracers in prepara tlon of I' 

cases, and for doctor's examinations ..... 
30 Amount paid by Trial Attorneys in prepara

tion of cases for trial, Including wit
nesses' fees. lost time of wi t nesses and , 

I 

31 Amount paid Attorneys for trial of cases 
expert t estimony ................. ..... · 1 I 

I 
I 
I 

In Superior Court. . . . . . . . . . . . . . . . . . . . . . I 
32 Total amoun t pa id from October 1 to dati> 1- _ 1_ 1_ -

you may wish to place in it. It will furnish a quick 
method of letting your operating department see what each 
division is doing in the way of certain accidents. 

Y ~mr daily book for the entry of accident reports, your 
office docket and card index for the entry of claims, cross 
references, etc., are mere matters of office detail and really 
do not materially affect our subject. 

In conclusion, I wish to state that the system of forms 
and records now being used by the Boston Elevated Rail
way Company are in large measure due to our general at
torney, Russell A. Sears, who at all times takes a keen 
interest in the work of the claim department. 

---... ♦·----

The city officials and the United Railroads of San Fran
cisco have reached an agreement as to the amount of money 
which should be paid to the city by the company under the 
percentage clause of the various franchises by virtue of 
which the company is operating cars i.n the ci ty and county. 
Owing to the percentages and the fact that cars are no 
longer nm as they were at the time the franchises were 
granted, some lines havi.ng been aba ndoned in part and 
other lines heing operated over what origina lly formed two 
or more distinct and separate roads, the task of arriving at 
the exact amount of money dne the city is a rather compli
cated one. The amounts finally agreed upon are $36,1!)9,67 
as the percentage for 1!)06 and $24,513.21 for 1907. 

THE CLAIM AND ITS DISPOSITION* 

BY PETER C. NICKEL, CLAIM AGE~T, NEW YORK CITY RAILWAY 

CO., NEW YORK, N. Y. 

'l'he writer appre<'ia tes the following facts: 
'l'hat the plnintiff 's case is seldom prepared for trial, 

until it is ahont to he reached on the calendar, because of 
the lack of character and responsibility on the part of the 
client in the gr eat majority of cases, and on the part of the 
attorney, becanse of the risk incident to this peculiar class 
of litigation and for rensons of economy. 

That the sn me ~onditiom; exist on the part of the defend
ant, in so far :rn the preparation of cases for trial is con
cerned, because of the great number of snits pending. 

In view of the above, one can readily understand how, 
after the lapse of time, the advantage is with the plaintiff, 
especially when a physical examination is not forthcoming 
nntil jnst before trial and then resulting often in nothing 
tangible, so far as the defendnnt is concerned, except per
haps in finrling some ol<l injury or ailm<'nt claimed to be 
the result of the accid(?nt. This condition is presented to 
the court and jury by an unscrupulous attorney, aided by 
an equally unserupulous physician and plaintiff, and the 
trial ends in a verdict in favor of the plaintiff . . 

Truly the claim agent is confronted with a condition, not 
a t heor:v, and in the absence of much needed legislation, 
such as has recently been enacted in the Sta te of Mary
land, it is his duty to meet the situation as he finds it. 

Of the total number of accidents reported monthly to a 
claim department of the first class, it is safe to say that 
abont 40 per eent are of no consequence, involving no in
jury and resnlting in nothing more than an inconveni.ence 
or delay to the parties involved. The question we, as claim 
agents, are interested in, is how to dispose of the remain
ing 60 per cent of possible live claims, in order to prevent 
litigation, especially tliat character of litigation whicli is 
practiced by the unscrupulous attorney, aided by his phy
sician and the litigant. 

As a business proposit ion, you will concede that every 
OTganization, or individual, responsible for damages, aris
ing from negligence, can, after an investigation, honestly 
afford to pay a reasonable sum of money to every claimant 
for the injury and damage sustained, if the liability is 
established; and, in the donbtfnl cases, to compromise. 

We are next confronted with that character of claim 
where the injury is serious and no liability exists. This 
is the claim that reqnircs the special attention of the claim 
agent. because in such_ cases the unscrupulous attorney fre
quently induces the claimant to enter court under promise 
of a large verdict, creating a question of fact on perjured 
testimony in order to g·ct tlie case before the jury. I be
lieve thesecla imsshould b<' settled from the injury standpoint. 

In relation to the claim where no apparent injury exi.sts, 
and which appears to be an attempt to defraud, as well as 
the claim known as '' a blind or no report,'' in the absence 
of satisfactory proof of the respectability and standing of 
the claimant or other corroborative evidence, snch clnims 
shonld be declined. 

As a matter of insurance in the majority of claims where 
a public record exists, an ambulance having been called, 
the injury not being serious, or in cases of women, where 
the injury is slight and peculiar to their sex, as well as 

•n~ad before the Amerlcnn Street and Intrrnrban nnlhvnv C'lnlm 
Ag~nts' Association, nt Atlantic CHy, N. J., October 12, 13, 14; 15 and 
HI, 1908. 
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in cases of children, l deem it advisable to obt ain a general 
release. 

Opportunity and knowledge are the foundation of success, 
and these arc t l1 e fac! ors ·which the claim agent must em
ploy in the disposition of each claim. 

It is t he dnty of the claim agent, tlll'ough the adjuster, 
to get int o prompt communicat ion with a claimant npon 
the repor t of an acci(len! , and obtain from him or her a 
signed statemen t of the cause of the accidPnt , character 
and extent of injury, etc., together with t he amount of claim 
made, and t he ·\\' itnesses, if any. 

\\There the d aimant is seriously injurC'd and confined in n 
hospita l or n! home, the adjuster must keep in (ouch with 
!he rebtiYes or fr iends, im·it ing an amie::; ble nd,iustmeut, 
nnd, as soon ns the physical condit ion of t.lw daimant will 
permit1 t he signed st :itement of th e (• laim must be ob
tained. 

The adjuster should be authorizell !u set1 le any claim 
which, in his j udgment, is warranted, on first call, up to 
$100, wit hout a physica l examination, and should carry a 
fund for thnt p ur pose. ]n all eases no( :- et t led on first call, 
where an inj ury exists, 01· where :rn atl •!mpt is made to 
exaggerate, he must :irra ng·(~ fo r a physical examination, 
either din•et with ebimnn t, or through the attl,n ding phy
sician. H e must keep in touch with his inves tiga ting 
division in order promptly to submit his ca~es to the claim 
agent for his opinion, either negoti at ing a settlement or 
notifying claimant in person or by letter, tha t th e cl aim 
has been declined. At the close of each mont h Che allj nster 
must r ender a r eport showi ng· t he number of cases disposed 
of and the number of pending cases brought fo rward. 

The investigator, upon assignment of a case, must imme
diately obtain the blotter or poliee record containing the 
names of witnesses who are accessible to both sides; he must 
obtain signed statements from them, as well as the claimant's 
witnesses, to ascertain the strength or weakness of claim
ant's case. H is investigation must be honest, for the p ur pose 
of getting at the aetual facts, and he should report to his 
chief and the adjuster at once when the result discloses lia
bility or doubt, so that the claim agent may promptly deter
mine the disposition of the claim. 

The physician for the claim agent should report, in detail, 
the injuries claimed either by the claimant or the attending 
physician, giving his opinion as to the honesty of either or 
both regarding the injmies. It is his duty to report fully, 
all the injur ies found, after a careful examinat ion based on 
the history or diagnosis as given by the claimant or his 
physician, together with his actual fi ndings aft er a careful 
examination, giving the t ime, actual and partial, r egarding 
the disability and permanency of the injury. 

In relation to the at tending physician, I am convinced 
that he should be eliminat ed as a factor in the adjustment 
of negligence <-ases, in so fa r that it is his duty to relieve and 
administer to the wants of the injured person. F or any obli
gation contraeted because of medical attendance, the injured 
per son should be responsible and the physician should look 
to him for pnyment. Un der no circumstances should a claim 
agent pay the doctor's bill, because, in determining the 
amount to be paid to claimant , it is one of the items of dam
age included in the settlement. 

The attorney is a fact or, who, by statute, is entitled to a 
lien, having been r etained to prosecute an action for dam
ages. Every effort should be made by the claim agent to 
induce honorable attorneys to present the claims of their 
clients for amicable adjustment without suit. Where an 
attorney has been retained, and by letter notifies the claim 

agent, it is his duty to extend every courtesy and to r ecog
nize such a letter in the nature of a summons, thereby guar
anteeing· the attorney's lien. All business in connection with 
the said claim .should thereaf ter be transacted through him. 

All vouehers drawn in settlement of claims, except settle
ments on first ca ll; should be paid by check, and all claims 
settled should be recorded on one voucher only. No voucher 
should be drawn allowing a special attorney's fee; all settle
ments should be flat -and a general r elease obtained for the 
mnonnt paid in full. The attorney usually has a retainer, 
insuring him from 33 1-3 to 50 per cent. of the settlement 
or Yerdiet, together with a proYision for an allowance for 
expenses incurred and the costs. 

There is nothing mysterious about the inYestigation of an 
aceident case; it can be made in one ,vay only. There may 
be an honest differ enee of opinion on the part of the wit
nesses r egarding distances. locality or dir ection, based on 
their Yarious degrees of intelligence, and also dependent upon 
the time their attention was attracted to the accident, whether 
before, j ust as it happened, or af ter its oecurrence. These 
situations ean r eadily be reconeiled when the claim agent 
is in possession of a signed statement from the claimant. 

·with reference to the statement of a prejudiced witness; 
he is a fae tor to ·which the claim agent must giYe due con
siderntion, in the absence of other wit nesses, to preYent liti
gation. 

I n r egard to the gra f ter ,vho will not make a statement 
exeept fo r a consideratinn, be is the uk er tha t must be de
stroyed and sl1ouhl be invit ed to the offi ce of tl1e elaim agent, 
so that he may be a ppealed to in 1wrso 11 , if neeessnry. The 
claim agent should explnill to him !hnt the reason for inter
vie,Ying- him is to get at the facts so that the claim may be 
ad,jnsiecl , and any mone:v disbursed must go in that di rection 
only. If he tlien dee-lines to make a statement , turn him 
loose, and J am snrc he will not be a tlangerous factor in the 
ease again i::t you. 

IJnving inv0stiga tecl yonr daim from the f act and injury 
standpoint, along the lines suggested in the foregoing· r e
marks. is not the onler of affairs reYerse<l and the advantage 
with the c-laim agent, beeause the opportunity for the un-

. S<'rnpulous attorneys, physicin n aml f' laimant is destroyed ? 
This is especially the case when the elaim agent is forti fi ed 
wit h the ad,li tional knowledge tba( the attorney is not iii 
pm;session o f the facts through an inwstigation, bnt is pre
senting his <·,1se on 1he usnal bluff, fro m the standpoint of the 
plaintiff's att orney, thereby pla<·ing- !he (•laim agent in a 
position to C'ffect an equitable adjustment to the satisfaction 
of all coucem ed from the liability. injury or ill sura nce 
~tandpoint , or to decline the claim. 

Annexed herewith are two copies of literature circulated 
by the ambulance ehasing at torney, d ear ly demonstrating 
tl1e extrernily to which these peoplo haYe been driven be
eanse of a campaign of education inaugurated as a result 
of a reorganization of the elaim department , in vi ting the 
settlement of claims, after an investigation, without recourse 
to the courts. 

One of the gentlemen has adopted the color scheme as em
ployed by us and prints his circular upon a p ink slip to con
form with our claimant 's blank, which is of a salmon color . 

LE'l'TERS USED 
Having lea rn ed of your . recent accident a nd as you have a good 

claim fo r dama ges we wish t o offer our ser vices in effecting a settle
men t for you without going to law. 

'l'his company was fo rmed fo r t hat pur pose, a nd our method is to 
effect quick settlements , t hereby saving long delays. expenses and loss 
of t ime in attendan ce a t court. Under our system you lose n o time 
from your business. 

You will be visited by a number of lawyers, mostly inexperienced, 
a nd the character and hon est y of whom is unknown to you. Should 
you employ one of them , you will at best have a long drawn ou.t law 
suit. 
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We will take your case, make a thorough investigation and obtain 
:1 settlement for you In the least possible tim e. You pay nothing 
for our services unless the settlement ls satisfactory to you. 

As this ls probab ly the first matte1· of this kind that you have ever 
had, you are naturally inexperienced and liable to make mistakes 
whic_h you w!Il regret hereafter. Whethe1· you employ us or not, let 
us give you a few valuable pointers as to what you should and what 
,\'On should not do. 

Advise us by the enclosed envelope and our representative wlll 
ca ll on you at once. 

It would be wise for you to do nothing and to make no statements 
about your case to anyone until you have seen us. 

Name 
Address 
Dat·e of Injury __ 
Hospitnl ___ _ 

{'ause of Injury~ 

Very truly yours, 

SETTLl!lMElNT DElPARTMEJNT 

'I'hos .. Tones 
:.!4S R. 4th :-;t., Omaha 

1:.! i :,!(; / 07 

Urll . 

(':ir 

P lace of Injury ____ 4_- 1h Ave. & :1 <1 :-;t, 

Injuries ______ L. Fih11ln & Hill s 

To arrange for a settlement in the above-named case, call at Room 
--, -- Broadway, New York City, as soon as possible. 

Bring this memorandum with you. H. R. 
If it Is lmpos~ihle for you to call at this office, write and a repre

sentative will call on you. 

THIAL AND CLAIM DEPARTMENTS 

The following is a brief resume of the ·work of the trial 
and claim departments during the incumbency of Adrian H. 
Joline and Douglas Robinson as receivers: 

·• 
SUB-COMMITTEE ON EXHIBITS 

Expressions of approval are heard from all sides on the 
work of the Exhibit Committee, and of the care with which 
every provision has been made for the comfort and pleasure 
of those in attendance at the convention. Those who have 
never been actively engaged in work of this kind eannot 
appreciate the tremendous amount of labor and skill involved 
in the preliminaries required in an exhibit of this kind. Each 
member of the committee has been engaged for weeks, and 
many of them for months, in preparing and perfecting plans 
of which everyone in Atlantic City is this week a bene
·fieiary, and it is only proper to report again the names of 
the gent lemen to whom the thanks of all are due, and of 
the companies with whom they are associated, for allowing 
them to give their services to this public cause. 

The Exhibit Committee is, of eourse, a committee of the 
American Street & Interurban Railway 1\£:mufacturers' As
soriation and is in general eharge of Kenneth D. Hequem
bourg-, vice-president in charg·e of exhibits a11d ge,neral sales 
agent, ,Valker & Bennett l\Ianufacturing Company, New 
York. Some months ago l\Ir. Hequembourg, with the ap
proval of the Executive Committee of the l\fonufaeturcrs' 
Assoriation, appointed as direetor of exhibits H. G. McCon
nauhgy, of the Dearborn Drug· & Chemical "\Yorks, of New 
York,.whirh donated the use of an of-fice in New York and 
all of its facilities for a period of two months or more 
to the association for use in work connected with the con
vention. 

After a survey of the ground it was decided that radical 
ehanges ,,ould have to be made in the l.ln::u1gement of the 
pier over those which were in force at tlte time of the steam 
railroad convention, last J11110. At that t:me there Wl.lS 
ao central entrance to the pier. It was lkcided to install 
one, and, at the same time, to make the lobby the attrr:.e
tive place which it is for a temporary resting place for 
delegates between meetings and for the ladies throughout 
the day. Other features which required aetiYe planning and 
construction work were the trestles for the exhibits of cars 
:1long the pier, the general system of decoration adoptc<lt 
and the entire abolition of the old style of canvas and 
cardboard signs and the substitution for them of some-

tLing which would be a guide to the visitors but would 
not interfere with the harmony of the general decorative 
seheme. 

To work out this general plan, tlH· work of the com
J11i1 tee of exhibits, which consisted of sixteen members, was 
:~s[,igned 1 o different sub-committees, as follows: 

Committee on Space- L. R. Ashhnrst, Jr., of ,villiarn 
\\-L:, rton, Jr., & Co., Philadelphia, and A. f,. Price, of the 
Ohio Brass Company. 

Committee, on Cars- Dwight Dean, of the Kuhlman Car 
Company, Cleveland, 0., and Charles S. Ayres, of the Elec
tric Railway Equipment Company, Philadelphia. 

Committee on Decorations- E. H. Baker, of the Galena 
Signal Oil Company, New York, and Charles J. l\layer, of 
the Electric Service Supplies Company, Philaddphia. 

Committee on "\Vhereabouts Register, Check H-00111 and 
Ladies' Rest Room- ,Y. D. Bre,vster, of the National Brak<
Company, Buffalo; Thomas Farmer, Jr., of the Consolidat<•d 
Car lfoating Company, New York, and John C. Jay, ,Jr., of 
the Pennsylvania Steel Company, New York. 

Committee on Shipments-F. J. Drake, of the Lorain 
Steel Corn pany, Philadelphia, and Daniel \V. Smith, of the 
Peter Smith Heater Company, Detroit. 

Committee on Power-F. H. Gale, General Ele~tric Com
pany, S<·henectady, and C. N. Leet, National Brake & Elec-
tric Company, Chicago. 

Committee on Lighting- Benjamin Ha,vllar, Westinghouse 
Eleetrie & Manufacturing Company, Philadelphia. 

---... ♦·----

Stanley Hodgkin, director of the Pulsometer Engineering 
Compan:v, of Reading, England, now visiting this country 
for a month, ran down from New York on Tuesday, lunched 
with friends at the Shelburne grill, visited one or two 
hotels, glanced nonc-lwlantly at the Boardwalk, and left 
the same afternoon. An acti,·e, vigorous type of his coun
trymen! \Yhen asked to e:-...11lain the absenee of a bored 
walk in his rasc, and bi.s genuine interest in the novel sights 
of Atlantic City, he remarked that all his antecedents were 
Quaker. 

P. P. Crafts, general manager, Iowa & Illinois Railway 
Company, Clinton, Iowa, is attending the convention. He 
is accompanied by J\Irs. Crafts, and is staying at the Marl
borough-Blenheim. 

The Chicago spec-ial over the Pennsylvania Railroad, get
ting in at 11.30 a. m. :Monday, brought no fewer than 250 
people to the convention. Under the management of C. E. 
Danforth, agent of the road, a smooth and pleasant run was 
made within the 24 hours. There were seven cars to the 
train, si.x Pullmans and the water wagon. J\Iany of the 
Chicagoans were gratified to find the Atlantic eompared 
favorably with the lake, and generous enough to say so. 
The only disgruntled member of the party was a little dog. 
accustomed to gambol 011 the beach of the lake front parks 
and now learning for the first time, in disgust, that water is 
sometimes salt. 

At a business meeting of the J\Innicipal Trumways Asso
ciation of Great Britain, held on Sept. 26, A. L. C. F ell, 
general manager of the London County Council tramways. 
was elected president and C. J. Spencer, of the Bradford 
Corpora I ion Tramways, vice-president for the e11suing year. 
In accordance with the usual practice, it is anticipated that 
the next annual conference will he held in London as this 
is the pla<'e where th e president holds office. 
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THE ORGANIZATION OF A CLAIM DEPARTMENT FOR A 
SMALL OR MODERATELY LARGE COMPANY, 

INCLUDING A SCHOOL OF INSTRUCTION 
AS A MEANS OF PREVENTING 

ACCIDENTS* 

BY fRANCIS J. RYAN, 111:.D., SYRACUSE RAPID TRANSIT RAILWAY 

COMPANY, SYRACUSE, N. Y. 

As the resnlt of circumstances, the claim department 
has been made a necessity. It having been created, the 
next question is: '' How can the claim department best be 
organized, managed and conducted 1'' This, then, gives 
me a basis for this paper. ·while my knowledge and opin
ions will be confined to moderately large companies, yet 
the same principles underlie both large and small. I trust 
I will not appear egotistical, for I am ready at the start 
to confess an inability to practice, at nll times, the ideal, 
as seen from my point of view, or the things which I 
recommend. 

For the sake of order and convenience I will divide the 
subject into separate headings, as follows: 

The claim agent. 
The investigator. 
The department physician. 
The accident report. 
The preservation of records. 
Relntion of claim and legal departments. 
Instruction of employees. 

THE CLAil\I AGENT 

The successful claim agent of this year is the one who 
can prevent the accident of to-morrow and quickly dispose 
of the accident of yesterday. He must be a man of tact, 
a good reader of human nature and a congenial fellow at 
all times. I know of no person in the employ of the rail
road company from whom so much is expected. 

Yon all know that the ordinary ·visitor to the claim de
partment is a person with some grievance, either fancied or 
real. The claim agent, therefore, must be a good listener. 
The fact that the company is in no way liable does not 
justify him in abusing the visitor or incurring his or her 
displeasure, for the reason that the same person may have 
a claim against the company to-morrow or some other day, 
for which this company may be liable. Make a friend, if 
possible, of every person with whom you talk because one 
cannot tell how soon such a person may be able to assist 
the company. 

Firmness is an essential requisite and always inspires 
confidence, if properly exhibited. Do not terminate the 
discussion of a given case until enough data has been ob
tained to justify the giving of a positive opinion. If the 
company is liable, settle quickly and equitably. 

THE INVESTIGATOR 

The investigator should be an affable, intelligent and 
courteous man. He must be quick of perception and a good 
reader of human nature and honest in all of his dealings. 
Some investigators are inclined to color statements to favor 
themselves. This is a mistake; let the witness tell his 
story in the manner he would in a court-room and try 
to get at the truth at all times. The investigator should 
strive to obtain an unbiased report. More boomerangs are 
thrown in the court-room to the disadvantage of railroad 
companies as the result of colored reports of investigators 

• Abstract of paper read before the American Street and Inter• 
urban Railway Claim Agents' Association, Atlantic City, N. J., 
October 12, 13, 14, 15 and 16, 1908. 

than can be realized. If the railroad company is to blame 
for an accident, the claim agent should know it, and b& 
given the opportunity to settle. If the company is liable, 
let it settle. See all the witnesses named in the report 
and get more if you can. A successful investigator is one 
who is on the job immediately after the accident occurs, 
as this is the time to get witnesses. Everybody is talk
ing about the accident; get in and talk, too. It is often well 
for the investigator to be present in the attorney's office 
,vhen the witnesses are discussing the case just previous 
to trial. His presence often aids the witness to remember 
the details of the accident, he having talked with him 
immcdia tely after the occurrence. 

In the selection of an investigator it is best to have 
one who is able not only to do the ordinary routine of 
investigation, but who is clever enough to act the part 
of a sleuth if the occasion demands. Endeavor to practice 
no dishonesty or ungentlemanly tactics in obtaining in
formation, though in some cases it may be necessary and 
entirely justifiable. The honest way will bear the greatest 
fruit. Get signed statements in every case possible. Let 
the people read the statements over before signing them. It 
is not only their privilege, but it inspires confidence and 
allays fear. \Vhen people are confident of fair play, they 
are more apt to talk about the case. All the company 
should expect from a witness is a true story and a square 
deal. As regards obtaining statements from motormen and 
conductors I think it is not only well to get statements im
mediately after the accident happens, that is, in the case of 
serious accident, but I think they should go to the office 
the following day to discuss the details of the accident. 
The excitement attending the first day's experience often
times -begets inaccuracy, and this is dangerous, especially 
when it is necessary to make statements to the coroner, 
police, etc. Sworn statements from both the conductor and 
the motorman are imperative. Picture taking of accidents 
is especially serviceable, as in complaints of defective steps, 
boards, unsafe places to alight, etc. Some care should be 
tn ken in the selection of the official photographer because 
many times his interpretation of the picture, together witll 
the measurements taken at such time as the picture is 
photographed, become a very important part of the testi
mony. 

THE DEP AR TM ENT PHYSICIAN 

The physician of a claim department is a necessity from 
the moment the accident happens until adjustment is made. 
It is to the advantage of the company to know the extent 
0£ the injuries from the beginning and to be kept informed 
as to the progress of the case. Ji'or this purpose a suitable 
blank should be provided, every question should be an
swered fully, and particular care should be given to the 
case from the standpoint of the attending physician. 

The examiner should make a thorongh general examina
tion of the injured person in order that the plaintiff will 
not be able to spring any surprises in the court-room as to 
injuries or abno~mal conditions which have never existed. 
The results of the examination should not be disclosed to 
the family or the plaintiff as many times facts are over
looked by people or the family doctor. 

After a suit has been brought and the date of the trial 
arrives, the same examining doctor should be present at 
the trial. Let him listen to the evidence of the plaintiff 
and his doctor, so that afterward be may be able to form 
questions to be asked by the defendant's attorney of the 
plaintiff or his doctor in order that the plaintiff's side may 
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carry the least weight with the court. A doctor, and morG 
especially the one who has m:.ide the examination, is best 
fitted to prepare these questions fol' the defendant. Many 
times the questions put to the plaintiff's doctor, and even 
t1> the plaintiff himself, as prepared by the examining physi
cian will determine in a great measure th e result of a case. 
The questions should be prepared outside of the court-room, 
because whispering and handling of slips of paper is apt to 
create an nnfavornble impression with the jury. If the 
plaintiff's attorneys wilL permit of only one examinat.ion, 
the best time for such to be made is just before the day 
of trial. The ideal protection, however, f rom the stand
point of the company, would be an examination immediately 
after the accident and one before trial. The mere presence 
of the defendant's physician ( es1wcinlly the one who made 
the examination) has a good effect upon the opposing doctor 
and will cause him to be more careful in his testimony. 

THE ACCIDENT REPORT 

The style of the ordinary accident report docs not differ 
materially in any city, though it is my opinion that the 
motorman should make out a report as well as the conductor. 

Because the usual report is not forwarded to tl:e respective 
stations until the crews have finished their day's work, I 
think it is well to have a preliminary report, or emergency 
blank printed, for the purpose of making an immediate re
port of each accident. This preliminary report merely pro
vides for a short account of the accident and does not take 
the place of the regular report, whi.ch must be made in writ
ing on the ordinary report blank at the end of the day's 
work. The preliminary report, however, affords sufficient 
information for the investigator to begin his work and en
ables him, if necessary, to make a speedy settlement or dis
position of the case. 

In Syracuse we have transfer boxes at different points 
and the conductors are asked to put these e:nergenc,v reports 
into the transfer boxes or to hand them to the division super
intendent as soon as possible. By following this routine 
we hear of every accident within an hour. 

PRESERVATION OF RECORDS 

A suitable blank having been provided, the uPxt step is 
for the stenographer to make copies of the ori~inal report 
for the use of the investigator, superintendent or general 
manager. Except for court use the origin '.ll report should 
never be removed from the claim department. The wisdom 
of this rule is fully exemplified when an original report is 
lost or mislaid. I am so firmly impressed with the value 
of the original report that I believe th e system of pasting 
such reports in a suitably arranged book is the best means 
of keeping them from the standpoints of security, con
venience and quick reference. The size of the book, of 
course, depends upon the number of accidents; for instance, 
a book can be purchased providing for 250 or 500 acci
dents, or a greater number if necessary. In order that no 
report requiring investigation and disposition shall be 
overlooked, I would recommend the use of a paster to be 
attached to each report. Information found on the slip 
or paster will at a glance indicate the work of the investi
gator and the disposition that has bPcn made of the case, 
thus doing away with the likelihood of a report being 
pigeonholed and a later discovery that no investigation 
has been made of the accident. 

The report, investigation and all data concerning the 
accident having been secured, it is important that a safe 
and convenient envelope be nscd for their keeping. On 
the outside of this envelope. which should be durable and 

of good size, sufficient information can be written or printed 
to facilitate the work of the clerk who files the records. 
J◄:ach envelope shou ld have a number which corresponds 
to the name and number on the accident report of the in
jured person or owner of damaged property. 

The entire history and data of the accident having been 
secured, we now have to determine the best means of filing 
this information for safe keeping. A steel cabinet ar
ranged to provide for the envelopes referred to is, in my 
judgment, the safest an<l most convenient place for the 
records of the claim <lepri rtment. For the purpose of 
demonstration I am pleased to have, through the courtesy 
of the Art l\fetal Construction Company, of Jamestown. 
N. Y., one of the :filing cabinets referred to. 

RELATION OF CLAIM AND LEGAL DEPARTMENTS 

I believe that the legal and claim departments should 
be very closely affiliated. The legal department, however, 
should have nothing· to do with a case until after litigation 
has been started. When preparation is being made for a 
trial, I believe it is a good custom for the claim agent, the 
legal department and the i1westigator who obtained the 
statements to discuss the case together, as such general 
discussion is apt to be productive of much good. As far as 
the investigation of accidents is concerned it should be 
entirely done by the claim department and before trial 
copies of said statements can be forwarded to the legal 
department. In some cases where the question of liability 
is doubtful, I think it is well for the investigator to talk 
the matter over with the legal department in order that he 
(the investigator) will be better able to question witnesses 
in a manner which will bring out the most important feat
ures of the case sh01\ld it come to trial. 

INSTRUCTION OF EMPLOYEES 

The instruction of employees, including the division 
superintendent, foremen, motormen and conductors and any 
other employee of a company who might be present or be 
the cause of an accident, is, in my view, an imperative 
proposition. Such instruction is, I believe, best given by a 
member of ·the claim department for the reason that he 
comes in personal contact with the injured people and re
ceives, as well, the statements obtained by the investigator 
from witnes~es. He, therefore, hears the different sides in 
their many phases, not all of which are unwarranted, and. 
on the other hand, he not only reads the reports of acci
dents, from the standpoint of the crew, but in most of 
the cases has a personal talk with the motorman and con
ductor concerning th e details of the accident. ·with both 
sides of the story, he is able in most cases to draw a cor
rect conclusion as to thP cause all(l the best means of pre
,·enting a similar occm-rencP. ·with such knowledge it is 
but logical to assume that he woulcl be able to suggest 
ic;ome means of preventing most of them, for I doubt very 
much that many unavoidn hie accidents happen. 

·while such work is nnder the direction of the claim 
agent, I must admit that only with the hearty cooperation 
of the transportation department ea11 such a plan of in
struction he productive of any good results. This is true 
because of the absolut e nec<:'ssit,v of proper discipline. To 
the minds of some emplo.vees the word witness means any 
person who was near the scene of the accident, but to the 
instructed mind a far different thought is found. He is 
after the person who nctuall.v saw the passenger leave the 
car while it was moving. 

'fhe main object of this school of instrnction is to raise 
the standard of efficiency, and this should mean the elimina-
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tion of certain accidents drie to sheer lack of knowledge. 
The successful instructor is the one who can make the men 
think for themselves and get them interested in the plans 
to prevent accidents. 

'l'he aim of the instructor should be to bring out all 
there is in a man. Stimulate him by your honest, clear 
nnd heart-to-heart talk, to think for himself, for the best 
suggestions as to how to prevent accidents have come from 
the ranks. Personally, I prefer an attendance of about 30 
men in each class made up of old and new men in length 
of service. 1'he old men inspire confidence in the younger 
men, not only by their presence, but through the char
acter of the suggestions made by them, which are often 
instructive and timely. Likewise I would recommend 
motormen and conductors being present together, inasmuch 
as their work has many points in common. The length of 
time for classes to be held should ·not exceed an hour, for 
the reason that after that the ordinary man becomes some
what tired of instruction. Their spare time being usually 
short and uncertain, they are apt to become uneasy and 
inattentive. Occasionally it is a good plan to intersperse 
the talk with a smoker. 

I would suggest that such general meetings be held just 
before the open-car season commences and the latter part 
of September, just before the leaves begin to fall, thus 
giving a good opportunity for a special talk along the lines 
of open-car accidents and the necessity of particular care 
to be exercised by the motormen when the rails are covered 
with leaves. 

The talks during these meetings should be perfectly frank 
and honest. Figures appear most convincing to some men, 
so 1 frequently produce a report, showing the number of 
accidents since our last meeting, or during the last month, 
showing the kind of accidents and the cost incurred in 
their disposition. The instructor should endeavor to incul
cate by every possible means a finer standard of loyalty 
in service and of responsibility in meeting his daily work. 
I do not believe it is right for the claim agent or company 
to use the name of the motorman and conductor, when pub
lishing the mistakes or accidents of certain men, among 
his associates or on bulletin boards. The accident or error 
may be used by us as an example for others, but the name 
of the person involved should always be withheld. Men 
dislike to see their associates held up to ridicule. 

The ideal time for the instruction to start is just after 
the motorman or conductor has finished learning the several 
duties incidental to the operation of his car and is ready 
to assume charge of a car. I consider the instruction of 
division superintendents as to the suggestions made to men 
to be of vital importance, because they are the ones to see 
that the thoughts and suggestions, as made by the in
structor, are put into force. Such cooperation is indis
pensable to the success of the school of instruction. In 
d iscussing with the men the poor manner in which some 
of the accident reports are made out, I think it well to 
produce some of the poorly written original reports be
canse they speak louder than any words the instructor can 
use. I would suggest, however, that this be done without 
revealing the name of the writer. 

The instructor should always welcome the opportunity 
of congratulation when the product of the men's work 
appears on the credit side of the ledger, for every man 
deserves praise for work well done. 

In conjunction with the school of instruction, I would 
advise the use of bulletin boards and written notices of 
certain matters pertaining to topics discussed in the school. 

The success of this school of instruction requires a per
sistent effort, as the ordinary man forgets easily, hence 
the absolute necessity of frequent reminders. I have also 
used with considerable success the mailing of letters ad
dressed to the men individually and sent to their homes 
instead of the stations, the object being to appeal to the 
men in an individual and private manner. Such a letter 
can, in a concise and plain manner, set forth the constant 
occurre nce of certain accidents and the attendant results, 
toget lier with suggestions as to the best means of prevent
ing a recurrence of the same. In c'onclusion I will endeavor 
i o suggest seYeral subjects for discussion in the instruction 
school, which will, I am sure, give sufficient food for an 
hour's discussion and bring about suggestions as to the best 
methods of preventing accidents: 

SUBJECTS FOR DISCUSSION IN THE INSTRUCTION SCHOOI,.
MOTORMEN 

( 1) Look back in to your car before starting. 
(2) At railroad crossings, the obligation is just as great 

in the motorman's case as in the conductor's; both are clearly 
responsible. Both must look out for the train and look back 
to see whether or not anyone is getting on or off the car. 

( 3) Do not stop your car so that passengers can alight in 
unsafe places. 

( 4) Be careful that your car does not take curves too 
abruptly. 

( 5) Realize that there are no excuses for rear-end or 
head-on collisions. 

( 6) It is the duty of every motorman to assist the con
ductor at the time of an accident, and just as much is ex
pected of the motorman as of the conductor. 

(7) Talking with passengers on the front platform is 
absolutely forbiaden. 

(8) Employees must not discuss accidents with any person 
other than an official of the company. 

( 9) Do not take chances. 
(10) Do not drag yonr car; either stop or go ahead. 
(11) :Make safety stops. 

CONDUCTORS 

(1) Railroad crossings-same rules as for motormen. 
(2) Keep your passengers away from running-boards and 

steps, if possible. Get them into a place of safety. 
(3) Do not permit your passengers to alight from cars i• 

unsafe places. 
( 4) The best means of preventing passengers from getting 

off cars before they stop is for the conductor to call out in a 
distinct manner: ",V" ait until the car stops." 

( 5) Do not be in a hurry with old people and passengers 
carrying babies. Let them get seated before you give the 
signal for the car to go ahead. 

(6) Report every accident that happens on or about 
your car. 

(7) Talk with no one concerning accidents, excepting an 
official of the company. 

(8) Take your time in making out your report and write 
so that your story can be read. Make out a preliminary 
report immediately. 

(9) Unnecessary talking to passengers is absolutely for
bidden. 

(10) Look back before giving four bells to back your car. 
(11) Keep your hands off the bell rope until you are ready 

to give a signal to motorman. 
----♦•·----

The Peter Smith Heater Company, Detroit, Mich., has 
on exhibit in spaces 427-29 its new Type C heater, o! 
which it 1.Jas recently sold 100 to the Twin City Rapid 
Transit Company, Minneapolis. These heaters are on ex
hibition at spaces 427-29, Building 1. .... 

W. R. Kerschner, Allentown, Pa., who is attending the 
convention in his own interests, is also represent.ing 
the Columbia Machine Works & Malleable Iron Company 
of Brooklyn, N. Y. 
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Among the Exhibits 
The Lord Electric c"ompany, New York, has enlarged its 

shop facilities and improved its methods of mannfacturc, 
and states that it is now in a position to make prompt 
deliveries on all orders for its ligh1 ning anesters, trnlley 
retrievers, rail bonds and other devices. 

Train dispatching methods and the lrnnclling of freight 
are two of the important subjects to be considered during 
the convention by the 'l'ransportation and Traffie Associa
tion. Train dispatching by proper methods is essential 
for safe operation. The Egry Register Comp:rny, located 
in the Main Building, space 317, is dernonstr~ting to 
delegates the advantages of the system of train dis
patching advocated by it which it claims is the only proper 
method. It suggests that an inspection of its devices would 
be time well spent. 

*** 
An order for 96 Jones stokers was received last month by 

the Under-Feed Stoker Company of Americ-;,., Chicago, for 
the new boiler plant '' Grand Central'' of the Campania 
Alemana Transatlantica De Electricidad, Buenos Ayres. 
'l'his corporation, commonly known as the '' C. A. T. E.,'' 
controls the electric traction, lighting and power ntilities in 
Buenos Ayres. The 96 stokers indnded in this order are 
t(I. be installed in a new station of this company on which 
preliminary work has been started. This is one of the larg
est single orders ever placed for mechanical stokern and is 
a repeat order. When the 96 new stokers are installed 
there will be a total of 171 Jones stokers in the plants of 
the C. A. T. E., 75 Jones stokers already being in operation 
or in course of installation. 

High tension transmission has been made possible not 
only by the hard and patient work of electrical engineers, 
but by many manufacturers who have developed satis
factory specialties which ha Ye gone far toward making high 
tension transmissinn a success. The Pittsbmg Pole & 
Forge Company is the manufacturer of one of these spe
cialties, a steel insulator pin known as the Pittsburg stand
ard high tension transmission insulator pin which can be 
seen in spaces 608-614, main building. 

*** 
The San Diego Electric Railway Company which now 

ct1ntrols all electric lines in and extending from San Diego 
has designed a new type of car intended for both city and 
interurban service and specially arranged for tourist travel 
nnd sight-seeing. The Niles Car & Mannfaduring Com
pany recently built six of these· cars, which are a com
bination of the well-known '' California Type'' of open 
and closed car with the Niles type of interurban car. They 
are vestibuled at each end with an open section adjoining 
and a closed compartment in the center having se-ven win
dows 011 each side. The seating capacity is 52 persons, 28 
in the closed part and 24 in the open sections. One of these 
cars was specially prepared as a "sight-seeing" car, the 
closed compartment being furnished as a parlor car and the . 
exterior painted a special color and more elaborately 
decorated. 

Wendell & McDuffie Company, of New York, has recently 
been incorporated with the following officers : Jacob Wen
d ell, Jr., president; R. L. McDuffie, vice-president; Henry 

E. Oesteneich, secretnry ; W. C. Bn mhrr, treasun•r. 'l'IH• 
new company takes over the business and good will of the 
ol<l firm of \Vc•1Hlell & MeDnffie, and will act as rnanu
fndurers' ngen1s in the 'B~ast for Tlw F:ilk Company, Rus
Sr'll Car & Snow Plow Company, D. vV. Bosc•ley Company, 
J ernme & Elliot, [ndcstrncti ble }' ibre Company, Glaeie1· 
:Metal Company aud Kensbey & :Mattison Company. 

The Rnil Joint Company, of Ne,v York, nnr10unr·es that 
its reeonls show total sales of the Yariuus types of joints 
which it has rnannfactured during the 14 years ending f::lep
tember 30, 1008, sufficient to equip 50,000 miles of trade 
This output ineludes shipments made to many steam and 
cleetric· railways in the Unit ed States and foreign countries. 
Samplrs of all types of joints made by this eompauy are on 
exhibit iu spaee 616, adjoining the en1ranee to Marine Hall. 

One of the many features of merit claimed for the Cole
man fare box which is on exhibit in space 304 is its capacity 
for handling all kinds of fares, coins, tokens and paper 
tickets. The ribbed glass trays in the hopper prevent damp 
or sticky tickets and coins from adhering to the surface and 
dogging the box. Anything dropped in the top opening 
must fall to the bottom slide of the hopper and drop into 
the locked safe below when the slide is withdrawn. 

The McConway & Torley Company, Pittsburg, Pa., is 
showing an adaptation of the Janney radial coupler in 
spaces 707-713, Marine Hall, and is distributing a novel 
souvenir by means of which, with judicious use delegates 
and guests can readily ascertain whether their nerves are in 
good condition and whether they are suffering from any 
optical illusions. It is a little puzzle which requires for its 
solution steady norves and eyes that do not see double. 

The Globe ticket destroyer in operation at the exhibit of 
the Globe Ticket Company, spaces 718-22 Marine Hall, has 
attracted attention because of its simplicity and ease of 
operation. Tickets, transfers, etc., after being destroyed by 
passing through this machine can safely be sold as waste. 
This is a better method than pulping or burning the tickets. 
The Globe gate cancelling box used by elevated railroads, 
amusement companies, etc., is an excellent means of insur
ing· all tickets collected from passengers being effectually 
c;ancellecl. The cancellation is made by punching slots in the 
tickets, and they can, if desired, be examined and counted 
after being taken from the machine. Among the other de
vices of this company included in the exhibit is the Improved 
Visible Die punch which the company have been selling for 
several years for street railway work. It has a large open 
sight so that when punching transfers, the transfer point or 
time can be disfinctly seen. The punches are made of the 
best steel and can be furnished with practically an unlimited 
number of forms of dies. 

The National Lock ·washer Company, Newark, N. J. , is 
exhibiting at its booth, spaces 216-220, full-sized models of 
automatic car curtains, equipped with the National cam and 
balance protected groove curtain fixtures, which are efficient 
and durable in operation, and pleasing to the e,Y.e. These 
fixtures have been in use for a nnmber of years and have 
a record for excellent service. It is claimed they overcome 
many of the defects to be found in other devices of this 
kind on the market. 



1042 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19B. 

For semi-convertible cars, the Curtain Supply Company 
recommends its closed groove Ring fixture. This fixture is 
furnished with a confining strip over the gTooves which 
prevents the heads from being pulled out of place. When 
the windows are removed for summer service locks are furn
ished for the bottoms of the grooves which make it neces
sary to give the curtain a sharp pull upward in order to 
move the heads out from under the locks. This prevents 
the cnrtaius from being accidentally raised when pulled all 
the way down to keep out rain. The construction of the 
head of this closed gToove fixture is similar to the standard 
Ring fixture. 

The new cars being built at the Jackson & Sharp works 
of the American Car & Foundry Company for the Long 
Island Railroad are to have Karbolith floors furnished by 
the American Mason Safety Tread Company. 

*** 
The Nachod Signal Company, which is exhibiting in the 

booth of its western agent, the Climax Stock Guard Com
pany, is showing a new type of automatic signal for electric 
railways. This signal system uses a single line wire, counts 
the cars in and out of the block and gives indications by 
both semaphore discs and colored lights simultaneously. C. 
P. N aehod and Gifford Scott arc demonstrating the opera
tion of the signal with a miniature track plan connected 
with the signal apparatus. 

The fireproof qualities of asbestos-covered wire and as
bestos tapes, twines and packing, used in its manufacture, are 
being demonstrated by the Heany Fireproof vVire Company, 
York, Pa., by means of an ingenious thermal test. A minia
ture arc lamp coil wound with asbestos-covered wire is used. 
Visitors to the convention, who smoke, are invited to come 
in and light their cigars with this coil, which is heated to a 
temperature high enough to ignite tobacco and even wood. 
The company elaims that its product is the only asbestos
eovered wire which will withstand this temperature. It is 
also exhibiting a line of tungsten lamps made by the H eany 
Lamp Company, of York, Pa. H. L. Owen, 'I'. A. W. Shock 
a nd C. L. Hill are in attendance. 

*** 
Robert Wilkinson and W. R. Van Steenburgh, of New 

York, are in Atlantic City in the interest of the New York 
Car & Truck Company. They are brimming over with in
formation about the good points of the well-known Peckham 
trucks. 

One of the most encouraging reports of business conditions 
in the electric railway supply field is furnished by the Na
tional Brake Company, Buffalo, N. Y., which, at the present 
time, is over 1300 brakes behind their orders. This is due, 
for the most part, to several large orders recently received, 
a mong which are an order from the Pullman Car Company 
for 600 brakes and an order from the Pressed Steel Car 
Company for 100 brakes for installation on the cars for the 
Chicago Railways Company. These orders, together with the 
600 furnished a few months ago, will make a total of 1300 
brakes fur nished for this roacl alone. Another order of 300 
brakes has been received from the J. G. Brill Company for 
installation on the cars for the Third A venue Railroad of 
New York City. The Brill Company ha!" 11lso placed an 
order for 150 brakes to be installed on the cars which it is 
building for the 'l\Ietropolitan Street Railway, New York 
City. The Pittsburg Railways Company has just installed 
100 brakes on cars already in service. 

The representatives of the Rooke Automatic Register Com
pany, Providence, R. I., George F. Rooke, ,v. A. ,villiam
son and H. E. l\Iaine, are making their headquarters at the 
l\Iarlborough-Blenheim. They haYe no exhibit space, but 
they will be glad to discuss and demonstrate the Rooke sys
tem of fare collection to delegates. The Rooke automatic 
register can be carried in the pocket, and needs no extensive 
space to properly show its operation. 

*** 
The exhibit of the Western Electric Company includes a 

cabinet containing the numerous gTades of waste manufact
ured by the J. :1\Iilton Hagy Waste Works. The General 
Electric Company also has on exhibition a bundle of packing 
waste of a special gTadc manufactured by the Hagy Waste 
Works, especially for street railway motors. 

*** 
'l'homas F. Carey, Boston, Mass., is attending the conven

tion in the interest of his business, which is to act as manu
facturer's agent and broker in second-hand equipment. 

·*'** 
The gentlemen in charge of the exhibit of the Auto

Scope advertising device, Building 3, booths 836 and 838, 
nre showing railroad men how to increase their revenue 
without increasi11g their investment. The device is not for 
sale, but the National Advertising Company of America 
offers to equip cars complete without cost and to take its 
pay out of the additional r evenue made from its use in car 
advertising. The company is prepared to take complete 
charge of the interior car-advertising for electric railways. · 

*** 
The Telegraph Signal Company, Rochester, is exhibit

ing in connection with the Stromberg-Carlson Telephone 
l\Ianufacturing Company its seleetive dispatcher's signal 
apparatus. 

*** 
The exhibit of the American Brake Shoe & Foundry 

Company in l\larine Hall, spaces 763-767, is an object l~sson 
of what standardization accomplishes in reducing the 
amount of brake shoe material to be purchased and scrapped, 
and in pointing out the advantages of a standard design of 
brake shoe and brake head whereby the shoes are inter
c·hangeable and reversible. Standardization of brake shoes 
will result in a reduction in the stock of brake shoes to be 
carried and in the expense of brake shoe maintenance. 

*** 
That the use of frictionless center and side bearings pro

longs the life of wheel flanges, lessens the wear on rails laid 
on curves and saves electric power, is generally admitted, 
but many electric railway companies have hesitated to put 
frictionless bearings under their equipment on account of 
the failure of a number of such devices when subjected to 
the wear and tear of actual service on steam roads where 
they were first tried. The T. H. Symington Company's 
ball-bearing center bearings in the past few years have been 
extensively applied to electric trucks in all classes of service, 
an<l are said to haYe exceeded expectations in practically 
every instance by their elimination of the wear of all work
ing parts. An interesting exhibit illustrating the point is 
shown in the company's booth, spaces 552-554, where can be 
seen a style B, center bearing re:noved from one of the 
heavy interurban cars operating on the Washington, Balti
more & Annapolis Railway. The service on this line is hard 
on equipment as the cars operate at high speed through a 
sandy country. The bearing removed shows no wear either 
of the balls or steel wear plates after running continuously 
35,000 miles. 
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The Pressed Steel Car Company, Pittsburgh, Pa., has 
just deliYered to the Brookl,vu Bapil1 'I'l'ansit Company a 
,,;am ple all -steel ear for elPvnt ed serviee which has the saru,! 
genernl appearanee and dimensions as I he standard wooden 
eleYnt e,1 ears of this compa ny except thnt both ends are 
vestibuled. The car body is bnilt entirely of stcc), from 
under frame to roof. No int erior head lin ing is 11s0d, but 
the steel carlines arc finished with mouldings and the roof 
sheet s above nre paint ed a light eol111·. 'I'lw sent frames, 
window frames and doors nre all made of pressed steel 
sheets. \V. H. \Vilkinson, of the New York office, and P . 
M. Cling, of the Pittsburgh offi1·1i, who an' represPnting the 
Pressed Steel Car Compnn:v at. th e eonvention, have with 
t !J em some photographs of this ear, tuk<'n during er ce
tion, whieh show the prineipal eonstrnction fcal urcs. They 
are also distributing print ed ~pccification sheets dcserib
ir.g some of the steel pnssenger cars for 1,tea111 and clcet rie 
railway serviee, built by this company during the last two 
years. These indude strPet cars for the Metropoli tan 
Street Railway Company, New York ; United Rai lroads of 
San Francisco, P . .A. Y. E. type car for l\fontr<•al, elevated 
and subway cars for the Bo:-:1 nn E leva! Pd Hnilrond, Phila
<lelphia R.npid Transit Compa ny alH1 the Hudson Com
panies, New York, and passenger conches for thP P cnnsyl
,·nnia Railroad and the Sonthem R.nilway . 

••• 
The Denham system of eombined cash fare receipt and 

tra11sfer is designed to oyerrome some of I he attendant evils 
of existing transfer and collect ion schemes. Eaeh passenger 
on paying a cash fare either 011 n city or internrban line re
ceives a tieket resembling· a t ransfer ticket, ancl which has 
t ime and junction points printed 011 it, so that. if punched it 
can be used as a transfer- proviclecl the company nsing the 
system issues transfers. \Vhen pnnrhed as a transfer it is 
canceled as a rash fare receipt and has no value in eonnec
tion with a premium system whi<-h is au essential feature of 
the general scheme. The Edwin A. Denham Company under
takes to organize merchants in the ci ties into groups and 
make arrangements with them to accept uncaneeled cash-fare 
receipts in trade. In addition to this the originators of the 
plan offer to expend in prizes in conn ection with these fare 
reeeipts, monthly amounts equivalent to % per cent of the 
total gross receipts of the railway company eaeh month, eon
sisting of a number of substantial cash prizes together with 
a number of small consolation prizes. The company elaims 
that this system prevents in some measure passengers failing 
to pay fare to the conduetor, proviiles an aceurate eheek of 
fares eollected against receipts issued, and reduces the amount 
of promiscuous short-ride transfer busi ness. 

*** 
The Bayonet Trolley Hnrp Company, Springfield, Ohio, 

h:1s jnst made a shipment of ~00 of it s detnehable trolley 
harps to Lima, Peru, S. A. As this is a r epeat order it 
~peaks well for the utilit~' of the harp. Among the large 
rai lway eompanies which hnw recently adopted the Bayo
net harp are the \Vinnipeg E lectrie Railway Company, 
\Vi1111ipeg, l\fan., and the Dominion Power & Transmission 
Compan,v, H amilt on, Ont. The Bayonet exhibit is loeated 
in spnce 841, Building No. ::! . 

*** 
George II. Ford, of the Automatic Ventilator Company 

Qf New York, has an interesting exhibi t illustrating the 
action of the Antomatie ven tilator in actnnl operation, at 
booth 609. This ventilator, which is a balaneed intake and 
-exhaust system, is now in use on a nnmber of large roads. 
Jt can be seen installed in the pay-within-car exhibi ted by 

the E leetrie Sen icc Supplies Company on the trestle on 
the north side of the pier. 

The demnnst rut ion of ra il joint welding with thermit will 
be repeated by the Goldschmidt '!'hermit Company this after
noon at 4 o'clo1·k, on the Pier, in the open spaee between 
1\rarine Hall and the An nex Building. 

*** 
The vibrating machine for testing the strength and ehlp

ping character is tics of carbon brnshes being operated by 
t he National Carbon Company, space 812, while a little 
noisy, is attracting the attention of the ra ilway men attend
ing the eonvention. 

••• 
As nsnal, the booth of the Buckeye E ngine Company is 

fragra nt with the odor of fresh ent flowers. Messrs. Weeks, 
Riddell, Paul Bigelow and Castle are there daily to greet 
friends and see that the flower girls adorn each la pel with 
a blossom. It is a graeefnl little eourtesy that is warmly 
appreciated. Ocular demonstration shows that the booth is 
dsited. Postal cards are also handed ou t. 

*** 

'l'he A. & J. :\L Anderson l\I:rnnfact nring Company, Bos
ton, Mass., has :111 interesting exhibit near the entrance of 
Building No. 3. Prominently displayed in it s booth is a 
new remote-control, oil-switeh. This is operated by a 
solenoid and the thrust at opening and elosing is taken by 
an air dash-pot so that fai rly qniet operation results. It 
is also possible tn operat e the oi l switch by hand from the 
front or rear of the panel hoard. Featured in the exhibit 
are t \\' O new brnsh holders intended for heavy rai lway 
serncc. This type of holder is used in Brooklyn and in 
Roston. Among th e ol hl·r 1•xhibits arc composition anchor 
and third-rail insnlators, pure copper eastings, a complete 
line of Aetna rnilway ins ulators nud Anderson's standard 
line material. The company also shows a seetion of a new 
strain insulator madP of drop forged steel and furnished 
with Aetna insula tion. Those present inelude J. M. Ander
sen, Alfred Anderson, \Y. \Y. Hincher, G. C. Crane and 
Ernst ,v oltman. 

The exhibit of th e Adams & \Yestlake ·company, space 
774, l\Iarine Hall, eonsists· of an interesting display of the 
specialties manufactured by this company. One of the 
new devices shown is a detachable bottom, eontinuous 
basket rack, the construction of which permits the ready 
removal of any seetion independently of the other sec
t.ions. This feature is of value because it permits a dam
aged seetion to be removed for repairs or refinishing without 
taking the car out of serviee. Among the other speeialties 
shown are th e eompany 's well-known bnlaneed draft signal 
lnmps, for all kind~ of sc.>rviee. 

••• 
The Joseph Dixon Crucible Company's headquarters are 

a t spaces 516-518 l\lnchinery Ilall, near the entrance. The 
steel exhibi tiou paYilion, whiPh was erected for the steam 
railway conYentions held last .Jnne, is loeated in the open, 
beyond l\Iarine Hall and contains a larg-e picture showing 
the Dixon Company's plant. This steel frame pavilion is 
an example of the wearing- quality of Dixon Silica-Graphite 
paint when exposed to sea air. In the space in l\faehinery 
Hall are photographs of railway bridges on which this 
paint has been used. On some of these strnetures Dixon 
paint has given service of more than seYen years. The lubri
cating department of the eompany is also well represented 
with an exhibit of graphite products. The company holds 
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WESTINGHOUSE SME BRAKE EQUIPMENT 

·where only single cars are. to be operated it has often 
been considered that the simplest form of straight-air brakes 
are the most satisfactory. But conditions not infrequently 

that friction losses are much reduced when the ordinary 
lubricant has incorporated in it the correct proportion of 
Dixon's Ticonderoga flake grnphite. To meet the require
ments of street railway service the Dixon Company offers a 
special line of graphite greases, which contribute to quiet 
and easy running and make for economy. 

*** 

COMBINED FEED-IN AND STRAIN SUPPORT 

Dossert & Company, Inc., New York, have broug·ht out 
an improved eornbined feed-in and strain snpport for trolley 
feeder cables. The deviee as shown in tlrn accompanying 
cut, comprises a combination of the Dos,ert solderless cable 

, arise where some additional protection is required of the 
brake apparatus, as where a hose breaks or a pipe ruptures. 
,Vhen a trailer is also operated during the rush hours this 
protection is imperative, as such an accident would leave 
the rear car helpless without braking power in case a 
straight-air brake only was used. 

Dessert Feed-in and Strain Support 

tap with a 
regular sol
dered ear of 
the cap and 
cone type. The 
feed-in tap is 
made with a 
standard 

threaded stnd which screws iuto the ear. A jam-nut and 
lockwasher holds the, feed-in tap securely in place against 
the boss of the ear. The advantages claimed for this 
f<>ed-in are that it eliminates the process of soldering the 
feeder cable, or fastening it with screws; gives contact 
t hroughout its e11tire length instead of at three points as 
in case of a yoke; does away with bending and ''checking'' 
of the feeder by receiving it in a perfectly straight line; 
acts as a strain support; is strong and compact, and cannot 
work loose. Th e tap is bored to take No. 0, No. 00, No. 
000 or 'No. 0000 round wire or strnnded cable and can be 
furnished with % in. or ¾ in. studs. 

*** 

IMPROVEMENTS OF THE PROVIDENCE FENDER 

One of the principal advantages claimed for the Provi
dence fonder is the rapidity with which it can be dropped 
to the pavement. A recent improvement which has added 
greatly to the effectiveness of this feature is the provision 
which has been made for raising the fender ngain to its 
normal carrying position above the rails without requirinis 
the motorman to leave or even stop bis car. This elimi
nates many delays and the motorman is not tempted to 
avoid dropping the fender in every emergency. It is held 
that the maintenance, cost of the fender is diminished be
eause, since it will always be down when colliding with a· 
vehicle or person, and the damage to it in the service 
position will usually be less than if struck in its normal 
carrying position. A further improvement is an automatic 
pneumatic device for dropping the fender. This consists 
uf a small valve placed close to the motorman's brake valve 
and connected to the brake valve in such a way that when 
the brake valve is thrown over to the emergency position, 
!he fender is dropped instantly without any other move
ment on the part of the motorman, and this secures auto
matic and reliable liberation of the fender in emergencies. 
The Providence fender is made by the Consolidated Car 
Fender Company, which has its exhibit in spaces 764-766. 

*** 
The Archbold-Brady Company, Syracuse, engineers and 

fab ricat ors of steel towers for transmission lines and caten
:uy bridges, is represented at the convention by President 
W. K. Archbold, who is staying at the Marlborough-Blen
heim, and is accompanied by Mrs. Archbold and R. L. 
Allen, engineer of the company. 

In order to provide for these conditions the type SME 
equipment, on exhibit in the Westinghouse Traction Brake 
Company's booth spaces, 307-319, is provided with a special 
emergency valve in connection with a brake pipe or emer
gency line in which pressure is normally maintained. Any 
sudden reduction in this pressure due to the bursting of the 
air hose or an emergency application by the motorman, 
causes the emergency valve to act and connect the brake 
cylinder to the storage reservoir and to apply the brakes 
with full power and hold them applied. The normal service 
application with this type of equipment differs in no essen
tial from that of any ordinary straight-air system. The 
emerge1:-cy valve can be applied to any car already equipped 
with straight-air brakes as well as to a new car. For the 
reasons given the Sl\'IE equipment gives satisfactory service 
on strictly city or interurban cars where the speeds are mod
erate and the stops frequent and where normal operation 
requires bnt one c·ar, or occasional two-car trains with a 
trailer. 

*** 

The Pressed Steel Car Company, Pittsburgh, Pa., is turn
ing out the first cars of an order for 25 all-steel baggage and 
eombination cars for the Pennsylvania Railroad. These cars 
will be mounted on the unique six-wheel trucks designed and 
patented by Mr. Vogt, mechanical engineer of the Pennsyl
yauia Railroad. The Pressed Steel Car Company has ac
quired the manufacturing rights for this trnck and for the 
four-wheel truck of similar design which was described in the 
issue of the Electric Railway Journal following the M. C. B. 
convention last June. 

*** 

J. V. Pearse is present at the convention in the interest of 
the Railway Chemical Sprayer Company, Owensboro, Ky. 
This company manufactures a tank car from which a chemical 
is sprayed that will kill growing vegetation on the roadbed. 
The company does not sell its sprinklers but contracts to do 
the work at a fixed price per mile, usually $15 per mile of 
track per year. The company guarantees that its process is 
in 110 way injurious to rails, ties, bond wires, bridges, paint, 
etc. It had a contract last year with the Illinois Central 
Railroad, for exterminating weeds on approximately 500 
miles of that system, between New Orleans and Dubuque, Ia., 
and will put a second car in service on the lines of this com
pany next year. Mr. Pearse reports that he has also just 
been awarded the contract by the Government of New South 
Wales, Australia, for keeping free of weeds 3,000 miles of 
track for five years. This contract amounts to $225,000. 

*** 

,Vestinghouse-Church-Kerr and Company, engineers, are 
represented at the convention by 0. S. Lyford, Jr., electrical 
eugineer, and ,Y alter B. Trowbridge, both of the New York 
office; R. E. Adreon, St. Louis office, and Wallace Franklin, 
Detroit office. They are staying at · the Marlborough-Blen
heim, and are making their headquarters on the pier in 
the Westinghouse Company's booth in the Main Building. 
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ALLIS-CHALMERS QUICK ACTION AUTOMATIC BRAKE 
APPARATUS 

One of the new pieces of apparatus exhibited this year 
by Allis-Chalmers Company is a quick action automatic 
brake equipment embracing a style "B-4" eneloscd motor
driven compressor, of 26 en. ft. capacity, especially adapted 
to heavy i11tcrurbau cars hauling· trailers and for trains 
operating 0 11 clcvatcll and underground lines. The motor on 
this compressor is entirely endosed, with large doors at the 
commutator end, making it aceessible for adjusting brush
holders, field termina ls, etc. Consequently it is not neces
sary to take down the cmnpressor from the ear to remove 
such parts. 

Other important features of this compressor arc the im
proved cylinder head, low over-all height, allowing maximum 
rail clearance, phosphor bronze hearing linings in crank 
shaf t and connecting rods, impregnated armatures and field 
coils. The new "OB" pneumatic governor is also shown 
in connection with the compressor. In addition to the com
pressor and governor, this equipment embodies many new 
and important fea tnres not heretofore used in the ordinary 
automatic air brake designed for electric service. 

A control valve is located in the service pipe between the 
main reservoir and motorman's valve. It is adjusted to the 
maximum train pressure desired, and at all times confines 

the exc0ss pressure to the 
rnui11 l'PBerYoir. By this 
means the pressure above 
the motorman's valve re
marns constnnt, and 1s 

Allis-Chalmers ''OB'' Pneumatic Governor 

ne,·er subjected to a pressure in excess of the brake pipe 
pressnre, which permits the valve to work easily and uni
formly. This control valve prevents overcharging the train 
pipe and the life of the hose is lengthened by confining the 
excess pressure to the main reservoir. 

The triple valve is of the quick recharge, quick action 
type, and is so designed that only a small variation of 
presstll'e is required to operate it in actual service. It has a 
quick recharging fea ture, which permits the auxiliary reser
voir to be charged with sufficient rapidity to insure the maxi
mum brake cylinder pressnre at all times, no matter how 
frequently applications are made. The number of times the 
brakes may be applied in rapid succession is only limited by 
the capacity of the compressor. 

In connecting the a1L,::iliary reservoir to the main reservoir 
line, a non-return eheck valve is usecl, to prevent the air from 
feeding back from the auxiliary reservoir into the main 
reservoir line. 

A reducing valve is also placed in the auxiliary reservoir 
pipe in front of the non-return check valve to maintain a 
pre-determined pressure, say 50 lb., in the auxiliary reser
voir. By this arrangement, it is impossible at any time to 
deplete the pressure in the auxiliary reservoir below that 
of the maximum brake cylinder pressure. With every f nll 

scrvil'e or emergency appliC'ation the maximum brake cylin
der prcssmc is secured and maintained, regardless of the 
piston trav0l or brake cylinder leakage, up to the capacity 
of the compressor. Between the check valve and reducing 
valve is located u s:1foty valve set at 5!"} lb., to take care of 
any leakage that might oc('nr through the reducing valve 
on account of its being· defective. 

The retain feature hns important advantag·es in train serv
i('e as well as in single-car St'rvice. By its use on the first 
motor car in a train of five or six cars, it assists materially 
in holding the slac-k in the 1 rain together, as well as holding 
the train while standing at a station with all brakes relensed, 
except 011 the first ear. As the retaining feature on the first 
ear is under the c·ontrol of 1 he motorman, it is possible for 
him to keep any port ion of the brake cylinder pressnre in 
the brake cylinder of the first c-ar at the time of release. 
All motor cars arc eqnipped with this featnre and the triple 
valve exhaust is piped direct to the motorman's valve on 
both ends of the ear. \Vith either one of these motorman's 
valves in release position, the triple valve exhaust is open 
to the atmosphere through it. In all other positions of the 
handl e the retain pipe is closed so that when both motor
man's valves on a car are in lap position, it is necessary to 
have an opening from the retain pipe, to allow the air to 
escape from the brake cylincler to the atmosphere when re
leasing brakes. To accomplish this a ½ in. main reservoir 
drnin cock or cut-out cock is located near the motorman's 
valve. The retain feature is obtained on the head car by 
closing this cock, which places the release of air from the 
brake c-ylinder on this car under the control of the motorman. 
As all other motor ears in the train have their brake valves 
in lap position the 1/2 in. cock in the retain pipe must be 
open so that the air may be released form the brake cylinder. 

The combination of the new features in this equipment 
makes the automatic brake operation equally as good for a 
single cnr 8S for multiple-car train service. A considerable 
saving of air is also made with this equipment, due to the 
combination of the quick recharging triple valve and pressure 
controller. By the introduction of these two parts, prompt 
equalization is always obtained after the release of brakes, 
and because of this equalization of the brake pipe in the 
auxiliary reservoir, no air is wasted in getting the triple 
valve to respond. The air feeding from the main reservoir 
line at the reduced pressure of 50 lb. to the auxiliary, makes 
it impossible for the motorman at any time to lose his maxi
mum brake power, whether in single car or multiple-car 
train operation. As soon as the motorman depletes his 
brake pipe pressure to a trifle below 50 lb., the triple valve 
will remain in full service applied position, and the air from 
the main reservoir will flow through the reducing valve to 
the auxiliary reservoir, through the service port in the triple 
valve, and then to the brake cylinder, holding this maximum 
pressnre constant against all brake eylinder leakage limited 
only by the capacity of the compressor. 

Improvements in the rolling mill rnac-hinery used hv The 
Rail Joint Company, of NewL York, in the ~anufactt~re of 
its base-supporting rail joints are constantly being mnde 
in order to hun out joints for new sections of rail and for 
special pnrposes. In nddition to its extensive line of plain 
joints for standard 'l' and girder r:1il sections and electric-
ally insulated joints it has recently added a nnmber of new 
compromise or step joint patterns for connecting rail~ of 
odd sizes. Samples of all the standard and special joints 
mad0 by the company can be inspected in space 016, adjoin
ing· the entrance to Marine Hall. 



ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19B. 

SOLENOID-OPERATED CIRCUIT BREAKERS 

Self-contained solenoid operated circuit breakers, some
times known as '' electrically operated'' or '' remote con
trol'' circuit breakers, have become an essential part of 
central station equipment. By their use marked economics 
in cost of installation, in space and in time, may be affected. 
Solenoid operated circuit breakers may be placed where 
most convenient, thus reducing the length of the main con
ductors and at the same time the space required at the point 
of control. The controlling devices are small and may be 
located not only on the controlling board, but at any num
ber of other points convenient to the operator. 

The types of self-contained solenoid operated circuit 
breakers, manufactured by the General Electric Company, 
range in current values from 100 amperes upward, for 
potentials of 650 volts and less, and . embody all of the 
essential and distinctive features of the well-known hand
operated circuit breakers with the addition of the solenoid 
opera ting mechanism, This consists of a closing and a 
tripping coil, which operate the breaker through a power
ful toggle, the entire device being compact and requiring a 

I 

Solenoid-Operated Circuit-Breaker 

mm1mum amount of space. A removable handle is furn
ished with each breaker for hand operation in case of fail
ure of the operating circuit. 

Perfect contact ii;; secured on the main contact by the 
use of a specially constructed laminated brnsh, which is 
protected by a solid pivoted carbon secondary contact 
(eliminating trouble due to breakage of carbon secondaries) 
and a secondary copper or "shnnt" contact. 

The mechanism is of the toggle type, powerful, quick
acting and positive. The overload trip on the automatic 
circuit breakers is positive in its action and may be readily 
set and locked for any predetermined valne within a wide 
range of calibration. 

The main line to be controlled by the circuit breaker 
may be either direct or alternating current, the solenoids 
being operated by direct current. The coils are wound for 
standard voltages of 125, 250 and 600. 

These circuit breakers are made in both automatic or 
non-automatic patterns. In the automatic circuit breakers, 
two types of overload trip are used. Circuit breakers for 
500 amperes and under are tripped by means of a plunger 
and coil in series with the line. In the 800 and 1200 ampere 
sizes the tripping magnet surrounds the lower stud of the 
circuit bre:1kP.r at the back of the panel and by means of 

a small auxiliary switch, closes the circuit on the tripping 
coil of the solenoid mechanism. The control switches are 
of the twin-pull button type with a mechanical indicating 
device, and indicating lamps, showing whether the circuit 
breaker is closed or open. 

Wm. Wharton Jr. & Co., Inc., Philadelphia, are showing 
switches, mates and frogs and crossings of manganese steel 
construction, both of the solid and renewable center types. 
The solid manganese steel pieces are attracting much atten
tion, as since the adoption of this construction by the Board 
of Supervising Engineers Chicago Traction it has become 
more and more in demand. This company has previously 
supplied it to other cities besides Chicago, but only to a 
limited extent. The switch, mate and frog of this construc
tion on exhibit are of the latest Chicago type, and are to 
be shipped there as part of a crossover at the close of the 
convention. A street-over-steam railroad crossing of the 
same construction is also shown. It is made entirely of solid 
mangnnese steel castings and is a modification of similar 
crossings furnished by this company since 1899, in which, 
however, only the steam railroad arms were of manganese 
steel and tlte street railway arms of carbon steel. Samples 
of solid manganese steel special work for T-rail construction 
are also shown. The type of switch used by this company 
in all girder rail work and solid T-rail work, known as 
the "\Vharton heel-less tongue switch, was shown in full size 
and by a model. Over 3000 of these switches are now in 
use. The model demonstrates the ease with which the 
tongue can be tightened or removed altogether, as desired. 
In connection with the switches, locking devices and springs 
are shown, one of which operates like a pneumatic door 
spring. This device, while throwing the tongue back to its 
original position after the passage of the car wheel, retards 
the motion, so that there is no splashing of mud or water 
in the switch slot, as is the case with ordinary spring 
switches. A similar device was also attached to · a double
spring T-rail frog. One of the most interesting features is a 
"Restored" manganese steel steam railroad frog which was 
installed several years ago in the Philadelphia & Reading 
tracks and after outlasting a number of regular ~olted frogs, 
was removed from the track because the wing rails were 
worn out. By a "rejuvenation" process, patented by this 
company, the frog was made practically as good as new 
and is to be shipped back to the Philadelphia & Reading 
Railway for further use. Several hundred frogs have been 
restored in this way, and it has been found that they give 
as efficient service as the original frog, the restoration proc
ess not affecting in any way the wearing qualities of the 
manganese steel of which they are made. 

*** 
The Whitmore Manufacturing Company, in its booth in 

Mac•hinery Hall, is demonstrating of the effect of applying 
Whitmore gear protective composition to railway motor gears 
and pinions with a gear and pinion which have been in 
use for more than three years, during which time they 
have made a total mileage of 194,700 miles, are shown. The 
pitch line of both is still preserved, and it is estimated 
that they are good for five times the mileage they have 
already made. As a little reminder, the company is dis
tributing a blue-print showing the original and existing 
contours of the gear and pinion, which presents graphically 
the small amount of wear which has taken place. There 
is also on exhibit a pinion taken from service, from which 
the protective composition has not been removed. This il
lustrates the effect of the composition on the pinion and 
the way it protects the metal surface from wear. 
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IMPROVEMENTS IN THE ROOT SCRAPER 

The Root Scraper Company, Kalamazoo, Mich., bas re
cently made a number of improvements in fhe well-known 
Root scraper which are designed to overcome an objection 
which was r,1isc•d against the originnl form of this device. 
This was th at the motorman might fail to raise the scraper 
at the end of t he line and reverse th e direct ion of move
ment of the car while the scraper was lowered on the rails. 
This would result in damage to the scraper. There was 

Root Improved Scraper- Raised 

also the objection that a scraper on the rear encl of the car 
might be lowered by a passenger and be damaged or that 
it might not be securely fastened in a raised position and 
would drop down while the car was running. The improve
ment added to this device consists of a spring attached in 
such a way as to always bold the scraper free from the 
track when in use. It prevents the scraper from accident
ally dropping down on the track when the car is running 
in either direction. The spring is bolt ed to the under part 

Root Improved Scraper-Lowered to Track 

of t he banger board and the arm on the operating shaft 
is fastened on the shaft by clamps so that the spring can 
be installed on a car in service withont having to take the 
scraper apart. The improvement can be attached to any 
Root scraper in use on any type of car. The achantages 
claimed for this improvement are that the rods which con
nect t he spring and the arm on the shaft are loosely con
nected to the spring above by a swivel pin and to t he arm 
on the shaft below with the roller. As this roller lies 
close to the shaft when the scraper is lowered it decreases 

the levernge required for holding the scrnper to the rails 
when in a working posit.ion. Also the old form of the 
Root scraper required hvo chains running from the pulley 
on the shaft to the operating rocl on the platform. In the 
improved form of this device, the I.op ehain is dispensed 
with and only tho c-hain holding the scraper to the rail 
is required. The only instructions necessary to give motor
men for operating the sernper are to release the holding 
dog on the platform opera ting shaft at the end of the line 
or at any other point wlwre il is desired to cease cleaning 
I.he rai ls, which allows the spring to raise the scraper from 
the ·track. 

The Root Scraper Company is about ready to put 
on the market an entirely new form of scraper which, 
it is said, will embody a number of improvements in design 
and construc-tion oYer the older type. 

SAMSON SPOT TROLLEY CORD 

Trolley catchers and retrievers require the best quality 
of trolley eord because t be constant tension maintained 
by them in eord produces wear on the cord where it passes 
over the platform roof and where it enters the retriever 
box. To meet the demand for a high-grnde cord free from 
rongbness and with a water-proof finish, the Samson Cord
age ,v orks, Boston, l\Iass., makes a special quality cord 
woven with fi ne yarn into a smooth hard braid. It is dis
tinguished by the colored spots woven into the braid which 
form the registered trade mark name of ''Spot'' cord. 
This brand h'.1s been sold in large quantities to electric 
roads all over the country. Samples will be sent on appli
cation to the manufacturers. 

ALUMINUM CELL LIGHTNING ARRESTERS FOR DIRECT 
CURRENT CIRCUITS 

The success that bas attended the operation of electrolytic 
01 aluminum cell lightning arresters on alternating current 
circuits has led to their adoption on direct current circuits. 
The eleetrieal characteristics of both types are the same; 
that is, t he film opens at a definite pressure and allows 
the discharge to take place. The 600-volt aluminum cell 
lightning arrester manufactured by the General Electric 
Company for operation on direct current circuits, consists es
sentially of two glass jars, eaeh containing a positive an.d a 
negatfre plate of aluminum in the form of concentric cylinders 
immeTSed in an electroyte. The positive plate is always the 
outer, and the negative plate the inner one. The plates 
are supported at a fixed distance apart by glass buttons 
fastened between them which makes a rigid construction 
and pre,·e11ts the plates from short circuiting against each 
other due to jarring, vibration, etc. The jars are enclosed 
in a weatherproof wooden box, the interior of whieh is 
padded sufficiently to prevent breakage. This arrangement 
provides two cells which are connected in series without 
an air gap, directly across the 600-volt terminals. This al
lows a leakage current of only about .001 ampere at normal 
voltage. The anesters will discharge more than 1000 
amperes at double normal voltage. 

••• 
The Standard Paint Company, New York, is well repre

sented at space 735 by C. E. Smith, J. G. Satterthwait and 
J. H. Thomas. Ruberoid roofing, P. & B. paint and P. & 
B. insulating varnishes and compounds are the lines they 
advocate. 



ELECTRIC RAIL\VAY JOURNAL. [VOL. XXXII. No. 19B. 

CONSOLIDATED TROLLEY VOLTAGE SIGNAL BELL 
SYSTEM 

Tlw operation of signal bells on ca rs with dry batteries is 
uften nnsa tisfact u1·,v because of the short life of the bat
tu-ies and the necessity of c-onstant inspection and main
tena1we. The Consolidated Car H eating Company, Albany 
(:N. Y.) has <l esig;ned a sig·nal bell system which doe~ away 
\\"ith batteries and their attendant troubles and mainten
:ince eosts and ~mploys current from the trolley suitably 
r0rluced in w>ltage by means of a speeially constructed non
inductive r 0sistnnel' . It is claimed that this system shows 
marked economy oYer rlry battery installations and as 
trnlley current is always available it affords a simple and 
reliable means wltereb,v a passenger on approaching his 
destination c:rn signal the conductor to stop tlw car. 

.-fl 

with which constant inspection, frequent repairs and re
placements are necessary on account of the short life of 
the battery. 

The non-inductive resistance, which has been success
fully worked out after several years of experimenting, con
stitutes the most important feature of this system. The de
strnf'tive sparking in the bells and at the push button con
tact s which would ordinarily attend any short-circuiting 
with current of from 400 to 600 volts is overcome by the 
use of this resistance to such an extent that the spark is 
sc·ai·c·0ly visible. The construction of the resistance is such 
that it is well insulated and water and weather-proof. The 
dimensions of the interrupter are 31/s in by 31/s in. by 15% 
in., and owing to its compact form it can be placed in any 
convenient location in the car, as, for examples, under a 
seat, above a door, on a side panel, or at the head lining. 

BE. LL 

• The bells are of the Monitor 
type and all ciirrent carry
ing parts are completely en
closed, thus making them 
weather and dust-proof. The 
magnets are specially wound 
to make it possible for the 
bells to operate with a low 
current consumption. T h e 
gongs give a clear and distinct 
tone at any line potential 
varying between 400 and 650 
volts. 

PUSH aurToN PUSH B/J TT0/V 

The push buttons are of 
simple construction, consisting 
of a flat spring of sufficient 
strength to resist the pressure 
of the finger in operating the 
button. The spring is always 
connected to the ground wire, 
thereby making it impossible 
to receive a shock when push-
ing the button, even when the 
porcelain button is removed. ............ 

l 
PUSH BUTTON 

_P_U_S~H_B_U_T_T~O-N----~--·•_1 

It is recommended that the 
system be wired with No. 16 
B. & S. flexible wire, insulated 
for 600 volts, and the same 
care should be taken in wiring 
the bell system as is exercised 
in installing other electrical 
equipment on the car. From 
the wiring diagram presenteil 

Wiring Diagram for Consolidated Trolley Voltage Signal Bell System 

Push buttons are placed between every window or in any 
ot her convenient place. Upon pressing any one of the but
tons in the car, the bells ring simultaneously at each end. 
On some roads using the system it is the practice for the 
motorman to stop the car on push button signal from the 
passenger, thus making th0 passenger himself responsible 
for giYing the signal in ample time to make thL• stop. Other 
rnads use the push hutton bell simply to warn the motorman 
and the conductor that someone is going to get off. The 
motorman does not stop, however, unless he receives the 
signal from the conductor in the usual manner with the 
hand bell. 

This system utilizes the trolley current instead of the 
familiar dry battery, and therefore can be relied upon at 
all times, as the trolley current is always available. 
Marked economy is effected over the dry battery system 

!terewith it will be seen that the resistance, both bells, 
and any one of the push buttons are all in series and 
across full trolley voltage, and that the pressing of any one 
of the push buttons will complete the circuit and ring both 
bells. 

*** 
The Pittsburg standard span wire pole is a tubular iron 

pole made by the Pittsburg Pole & Forge Company's patent 
hot process which forms a joint 18 in. to 24 in. long. It 
is said that this joint will not telescope either by hydraulic 
pressure or under the drop test, that it is proof against cor
rosin and is so reinforced that it is impossible to loosen 
the joint without breaking the tubing. Demonstration tests 
of these poles are being made daily by the Pittsburg Pole 
& Forge Company at its exhibit booth in the main building, 
spaces 608-614. 




