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LETTER OF TRANSMITTAL

Mr, G. J. Kuhrts, General Manager,
Los Angeles Railway Corporetion,
Los Angeles, California.

Dear Sir:-

The investigation of operating conditions on the
gystem of ‘the Los Angeles Rsilway which I have undertaken at
your request, has been brought to a conclusion and I have

the honor of presenting to you my report on these matters.

After 8 preliminary survey of the situation I.in—
dicated that 1t appeared to me that my services could be
made of moet value to the company by co-opersting actively
with your opersting staff to the end that changes and im-
proved methods in operation might be put into effect with-
out waiting for the formelity of e report. It was gratify-
ing to me to have you approve this procedure and I have

accordingly ocarried out this plan,

The fullest co-operstion has been extended by ell
departments when called uvpon and since most of the investi-
gation had to do with the operating depertment under Mr. R.
B. Hill, and in particular with the schedule office in
charge of Mr, L. A. Recappe,. it is fitting that they should

recelive special mention for their valuable assistance,
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With the single exception of my associate, Mr.
John D, Ong, the entire staff for the detail work of the
investigation has been recruited from Los Angeles. To

these men I also desire to express my appreciation,

It hes been my pleasure, with your permission,
to co-opearate with the engineering staff of the California
Railroad Commission in preparing certain dats not directly
besring on this investigation and therefore not mentioned _
in the report. The Commission's engineers heve in turn .
been helpful to me in the exochange of date and in discuas-
ing verious phases of the local situation.

It will be found that the report deals with some
things not directly within the control of the company such
a8 traffic congestion and suggested methods of relief,
While it is true that these matters are beyond its direot
control still the company and its patrons ere so vitally
interested and sffected that it mey devolve upon the com-
pany to take the initiative in bringing before the publiec
suthorities the necessity for corrective messures. I refer
to non-psrking reguletions and restrictions in the use of
the streets by automobiles so that they will not interfere
with the movement of street cers which carry by far the

greatest number of people into and out of the congested ares,

Just as the company's totel income is mede up of
emell things - the nickela of the car rider - so is the ser-
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vice which the company gives in exchange made up of meny
small things. This may explain why many details of opera-
tion have been discussed in the report. They all combine
to meke up service end if service is to be satisfactory
both to the car rider and to the owners of property the
details of operation must be right.

A gemneral traffic survey on all lines of the Los
Angeles Reilway has been msde in the course of this inves-
tigation, but the report has not been dburdened with the de-
tails of tebuletions and summaries of traffic checks.
Thess, however, are all in the hands of the Superintendent
of Schedules. Methods of grephic presentation of the data
end the prectiocal use of it have been outlinaed in the sec-

tion of the report entitled "Traffic Analyses and Schedules”,

One of the fundeamental principles in correct sched-
ule making is to put the Bervice where it is needed and to
eliminate mnnecessary service. ZFractiocelly the whole direct
operating expense of & rallwey utility veries with the cer
miles or the car hours operated so it is essential to oper-
ating economies that the service be sdjusted to fit the
traffic, making dne ellowance for limitations as to minimum

service and other dictates of policy.

In order to determine the "fit" between the ser-
vice and the traffic, it is absolutely necessary to have

aoccurate data relative to the distribution of the passenger
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traffic to bDe handled. This can only be secured through sys-
tematic traffic checking and I have outlined & plen by which
the desired object may be sccomplished. So fully has the
schedunle department co-~operated in the edoption of my re-
commendations that their importance and valuve have elready

been demonstrated in practice &8 I file this report.

Subsequent to the beginning of my investigation
of operating conditions of the Los Angeles Railway, two other
very importent matters have érisen which have had & beering
on one subject which 1s usually included and given a very
prominent part in & report of this chsracter, namely, re-

routing.

In the spring of 1923 en unsuccessful attempt was
made by outside parties to establish & competing bus service
in territory served by the two electriec reilways, and in the
settlement of this question the company promised the exten-
sion of certain reil lines and the establishment of certain
bus lines, as a matter of political expediency quite indepen-
dent of my study of the problems of operation,

There has also been in progress for some time an
independent investigation looking toward the unification and
consolidetion of all ecity transit lines, and inasmuch &s the
subjeoct of rerouting is very much involved in such & study,
and since that investigation has not been cerried far enough

for anyone to be in & position to indicate whether the Los
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Angeles Railway Company will take over the city lines of the
Pacific Electrioc, or the Pacific Eleotric will take over tThe
Los Angeles Railway, or the City of Los Angeles will take
over both systems, it is my opinion thet the matter of re-
routing shounld be left an entifely open subject for the con-
sideration of those having in hend the consolidation and

unifisation program.

I would, however, recommend that your Superinten-
dent of Schedules ocontinue his studies of the unbalance of
traffic on different branches of eplit 1lines, similar to
that indicated in the report for Line "J", which may lead
to some adjustments and changes without complicating the
general matter of rerouting involved in the unification
studye.

The Celifornis Railroad Commission in its re-
port on service problems in 1919 dealt extensively with
the subject of rerouting and, except for the double loop
of the Grand-Moneta line throughount the entire length of
the congested area, which loop I think should be shortened,
I believe that the present routing throughout the business
section may be maintained without serious consegquences at

least until the report on unification rerounting study is

made.

In eonclusion permit me to refer to one thing

forther relative to my recammendations. In working with



your operating organization so closely quite naturally many
details were discussed and approved. It is not my desire
to have particuler details adhered to as fixtures if the
reasons therefor shall be altered. Rather has it been my
deaire to heve certain general principles established for
the betterment of operation, understending that details
should be revised to meet changing conditions.

Respectfully Submitted,

A

Consulti ransportation Engiseer.

Los Angeles, California.
July 31, 1923.
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GENERAL

The Transportation Problem,
Indices of Growth,

Analyses of Passenger Traffic,

Los Angeles is the most prominent city on the
Pacific Coast. In it sre centered the commercial sctiv-
ities of Southern Californis which has been known the coun-
try over as one of the nation's choicest playgrounds., It
still enjoys this distinction and more, foi many who came
to play have stayed to work. Southern California's wealth
in oil, in fruits snd agricultural products, and the impor-
tance of Los Angeles Harbor since the opening of the Panama

Canal have resulted in a large commercisl development,

Los Angeles is, therefore, a rapidly growing citya
With its expansion, perplexing problems have arisen, partic-
ularly the expansion of public utilities- weter, ges, elec-
tric, telephone, street railwey and also paving and lighting
of streets, storm end sanitary sewers, fire end police pro-.
teotion, school facilities end ell public works. Expansion
in populetion and esctivity has increased the concentration
in the centrsl business ares introducing other complications

one of which is transportation.



The Transportation Problem

The transportation problem before the Los Angeles

Reilway naturally falls into two subdivisions-

(8) the present:- changes and improve-
ments in existing opersting methods and prac-
tices in order to render the best possible ser-
vice even under the handiceps of congested cen-
tral arees, choked traffic arteries and other

limitations.

(b) the future:- conaolidation end
unification of 8ll city trensit lines involv-
ing subway lines, general rerouting and new

routes in compromise agreements with the City.

An independent investigation covering the future
program of wnification, including the veluation of the prop=-
erties, has been in progress for some time so that this report
will deel with the present and immediste future- the problem

of operating the existing property more effieiently.

Those responsible for the operation of street reil-
ways and other public utilities ere of necessity greatly con-
cerned in all factors which give indications of the trend of
growth., In the next few pages will be found & discussion of
various charts which show graphically some of the factors

having & bearing on this matter,



Indices of Growth

The increase in population from 1850 to 1920
according to the U, S. Census is shown in Chart 1, and the
estimates subsequent to 1920 are based on many factors, the
composita of which is the figure determined by the eﬁgineers
of the Southern Californis Telephone Compeny (Bell System).
This gives & figure of aporoximately 750,000 for July 1,
1923, and is considered reasonably sccurate. The substan-
tial charscter of the growth is shown by the increase in

the school snrollment,

When these population figures are plotted and com=
pered with those for the largest cities in the country it
leads to the conclusion that the present anausl increese in~
crement closely parallels that of New York, Chicago and
Detroit when they were cities of the same size that Los

Angelss is now. (Chart 2)

Quite naturslly Los Angeles thinks of its popula-
tion increase in terms of what it was ten yeers ago and twenty
years eg80. From that viewpoint it is remarkabls, dut com-
pared to New York, Chicego or Detroit it shows sbout the in-
orease to be expected. Ten thousend represents e 10% increase
on 100,000, but it takes 50,000 to make a 10% increase on
500,000.

Chert 3 shows the reletion of increases for the



past six years in population, total passengers carried, end
automobiles registered in Los Angeles County, &ll plotted on

g8 logarithmic scale on which uniform rates of incresse would
show as straight lines. The population figures ere es explain-
ed for Chart 1. Further deteils regarding pessengers carried

are shown on Charte 7, 8, 9 and 10.

It will be noted that the automobiles in Los Angeles
County are incressing at a mnch faster rate than either popu-~
lation or passengers carried by the Los Angeles Rsailway.
There is no question but that the greatly increased use of
sutomobiles has materislly affected the Los Angeles Railway's
traffic.

Another barometer of the city's growth is the steady
snnuel increase in postal receipts, Chert 4, Still esnother
is bank clearings, 2lso shown on Chart 4 on which the cycles

of business are very noticesble,

Since 1918 there has been & very -marked increase in
the number of building permits and their velue. This, perhaps,
as much &8 any other one factor, has ceused the over enthusias-
tic estimates of population. Reference to Chart 5 will show
that the present peak in duilding is & part of the natursel
cycle as a consequence of recovering from the deoression in

building ectivities from 1914 to 1918 inclusive.

Chart 6 shows the increased use of public utilities-



electric, ges, water, as indicated by the incressed number
of electric and ges meters connected sand in the number of
water services. The kilowatt hours used in Los Angeles from
ell sources (except the power used by the two electrio

railways ) is shown on the same chart.

It willbs noted at once thet the cyoles on these
utility curves are not nearly as proncunced as in Chert 5
showing building permits, or Chert 4 shcwing bank cleerings.
There is an actual increase in the use of public utilities
from year to year and also & lerger annual increase in the
last four years compared to other years. This seems to
correspond with the population curve which also shows 2 big

increase in the last four years.

Anglyses of Passenger Traffic

)

Chart 7 shows the analysis of passenger traffic
of the Los Angeles Reilway for.the 13 years 1910 to 1622 in-
clusive., Separate curves show ticket nsssengers, school book
passengers, free passengers, transfer passengers, révenua pass—
engers and total psssengers. The curves of trensfer, revenue
and totael passengers heve the same general cherecteristic

although there are slight differences from yeer to yesr.

Following 1913 there was & period of actusl decrease
in passengers carried. MNot until 1919 did the traffic execeed
1913, Since 1916 thers hes been an increase from year to year

but the rate of increase has not been constant. In fact, the



rate of increase 1922 over 1921 was less than 1921 over
1920 which itself wes & lower rate of incresse than 1920
over 1919, For the first six months of 1923, the reate of
increase of 1923 over 1922 is showing better than 1922 over
1921.

Chart 8 shows total pessengers ocarried month by
month from January 1917 to June 1923 inclusive, arranged so
that corresponding months in the different yeers may be
compared readily. Since October 1919 each month shows a
heavier traffi¢c than the corresponding month in the preced-

ing yesar.

Chart 9 shows revenue passengers in the same way

thet Chart 8 shows total passengers,

Chart 10 shows the seme data as Charts 8 and 9
but arranged consecutively month by month from January 1917
to June 1923, and 1s plotted on semi-logarithmic paper so
that the rate of incresse may be clearly indicated.

Chart 10 also shows the car mlileage operated by
monthe over the 6% year period. It will be noted that the
maximum mileage was operated in the 12 months October 1917
to October 1918 following which service was curtailed. This
curtailment appears to have been somewhat belated since ihe
passenger traffic fell off in 1914 and continued to fall
until 1917.




Since 1918 there has been little change in the
average monthly car mileage up to the latter part of 1922,
The irregular sawtooth mileage curve is largely due to the
difference in the monthly total of & 31 day month &8s com-
pared with a 30 dey month. (The strike in August and
September 1919 caused low mileage those months and 28 day

February always shows & low point).

Increased service now being rendered is apparent
from the increese in the mileesge. Merch, HMey and June 1923
show mileage 1n excess of any month sinece August 1918. The
Los Angeles Railway can point to this as an indication of
the genuineness of its expressed intentions to improve ser-
vice, proving that better service was not a temporery flash

during the bus campsaign,

From the foregoing discussion and the charts
therein referred to it is apnarent that there has been an
increase in the sctivities of the community that must be
congsidered as hsving a beering on the esdequacy of service.
Due credit must be given for rerouting and other changes
effected in 1920 which lmproved the service without any

apvrecieble incresse in mileage.

he problem of & street railway utility is never
solved for the problem is an ever changing onse. Constant

observation and studyere required.
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Importance of Co-operation

There is no magic thet will relieve traffic con~
gestion, It is a matter largely beyond the control of the
gtreet railways. It requires co-operetion of all interests
in the community and et thisparticular stege of development

requires a vast amount of educetion,

The solution of the traffic congestion problem
unquestionably curtsils the liberty of individuels. Thus
far, the individucls owning automobiles,and merchants who
(mistakenly) believe that their customers ere largely
gutomobile users have affectively blocked sincere efforts

to relieve the treflfic congestion by non-parking regulations.

The time was when it mettered little what kind or
size of vehicle an individual used to come downtown. It
mattered little where, when, in wnet position or for how
long he left this vehicle standing in the public street.

If Los Angeles hed not grown slnce those days the individ-
usl probably would be permitted to enjJoy the same liberties

NOW,

Those deys are gone. Los Angeles is no longer a
small town. With its growth have come regulations for the
benefit of the general nublic necessarily restricting the
liberties of the individual. Doubtless every restrictive
messure hes had violent opposition. Usually education or

8 ocatastrophe swings the belence in favor of measures for
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the benefit of the genersl public. Who would now advocate
such perqonal liberty as would remove fireproof building
restrictions and permit the construection of wooden struct-

ures in the congested business area ?

The numbsr of vehicles using the streets hes
vastly inereased in recsnt years. Exact figures for com~
parison are not availeble, but some idee of the increase
in the number of sutomobiles in Los Angeles may be had by

reference to Chart 3.

Street Parking Spece

There are so meny sutomobiles snd trucks in the
central business area that varking space along the curb for
any significant number of them is absolutely out of the gues-
tion, Pirst come first served, is the rule, end it leaves
by far the greater number to seek privete parking esreas as

close s can be found, often several blocks eway.

An slternative is to park out in the street par-
allel to the machine that is parked at the curb, termed
"second line parking™, This 1is now prohibited by ordinsnce
but the ordinance is violated hundreds of times deily by
parcel delivery trucks, bottled water wagons, clean towel
service wsgons, garbage wagons, meil trucks, express trucks
end others. Not & street in the business area is wide enough

to permit two lines of vehicles to perk perallel to the curb
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and a third line of vehicles to move in clearsance with
street cars. The result is that whenever a vehicle parks
for even & vory iimited time in the "second line" 211 mov~
ing vehicles must turn out to pass it, blocking street cars
and slowing down all streect trsffic. The ordinance prohib-
iting second line perking should be strictly enforced at

OICC ¢

A great protest will immediately develop because
the merchants and others will not be able to get light deliv=-
eries during business hours beceusg the delivery trucks can~
not get & pnarking space at the curb., Clear the congested
erea of sll sutomobile parking,leaving curb spéce for & lim~
ited business delivery and pickup service, and for passenger

cars just long enough tc nermit persons to boerd and alight.

Limited Street Area

Los Angeles has relatively a very small percentage
of street area in the congested business section, perhaps &
smaller percentage than any other large city. The absence
of elleys forces to the streets much commercisl hendling

that is done &t alley entrances in many cities.

Various civic bodies in Los Angeles ares beconing
interested in street widening projects involving millions of
dollars. The least expensive method of widening the street
Por the movement of traffic is to eliminete parking. It is

vidiculous thet velusble street space for a seven foot strip
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along the curb from one street to the next should be given

over to individusls as & public garage.

Even single line parking on certain very narrow
streets greatly impedes treffic movement, Second, Fifth and
Sixth Streets are so narrow that all moving treffic is
thrown on the street car tracks and vehicles must be perked

carefully at the curd to provide clearance for street cars.

At the present time a double line of auntomobiles
moving eastbound in the Third Street tunnel hes to be throt-
tled into a single line at 3rd snd Hill because automobiles
are perked slong Third Street leaving room for only one line
of moving vehicles. When the Second Street tunnel is opened
this year the same condition will obtain and Los Angeles will
witness the spectacle of snother four line treffic tunnel
throttled down to & two line cepsocity by two rows of idle

automobiles along the curbs.

¥orced Decentralization of Business

Business men heve mistakenLy opposed non-parking
ordinances thinking it drives trede awey. There is not a
merchent who could survive on the business he gets solely
from customers that park in front of his estsblishment. Not
senough of them could get in and out of thet limited space
in & business day to keep him busy. The problem has gone
beyond the point of getting & place for the iniividual to



perk at the exact location he desires for making a business

caell,

For a long time it hae been & difficult matter,
indeed elmost impossible,to find varking spece in the nublic
gtreets while on & downtown shonping tour. This lsck of
parking spece has been one of thie factors influencing the
“decentralizetion of business and the growth of sub-centers.
Perhaps the most striking exemple of the movement of business
into the less congested portions of Los Angeles, is the devel~

opnent along Western Avenuec,

Attemvnts to Limit Perlking

As & result of joint recommendations by the
Californies Reilrcad Commission and the Boasrd of rublic Util-
ities supported by numerous civiec orgenizations an ordinance
was passed in April 1920 which prohibited parking in the
central congested area., Violent opnosition on the pert of
the Broadwey lerchants! Association ceused the repeal of the
ordinance after s short trisl of two or three weeks. Llerchants
‘elaimed heavy losses but failed to submit actusl data in sup-
port of their contention. They failed to take into account
the close of the winter tourist sceson and other factors
that hed an important beering on the volume of businzss. They
‘feiled to consider thaet automobiles nerked et the curb did

not indicate customers in their stores.

After a spaece of three years there is perhaps &
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ray of hope that the larger benefits of no parking are
beginning to be realized. Eerly in the present year an
ordinance was passed providing for slternate 20 foot and
30 foot parking and non-perking spaces. It proved a fail-
ure before the marking of the alternate spaces could be
completed for the simple reason that the plan was not
carefully thought out in regard to length of spaces and
failed to take into account the location of firs hydrents,
entrances to theatres, hotels and public buildings covered

by other ordinsnces.

The next attempt has been the eastablishment of
30 foot "losding zones", two on each side of the street in
each long block on the north and south streets and one on
each side of the street in each short block on the east and
west streets. The zones are painted red and marked "Loading
Zone"., Their purpose is to provide & place for commercial
vehicles to load and unload making "second line‘parking”

unnecessary.

To make this plan effective it is obviously nec-
easary to enforce the provisions of the ordinances prohib-
iting eutomobile parking in the "loading zones". Flagrant

violations are to be seen dsily.

It is not altogether clear why certain sections
of the public street should be practically set aslde for

the use of a privete enterprise, the ubiquitous taxicab.
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Deprived of the parking privilege they would be cruising
around thé streets looking for feres. But the latter alter-
native offers less obstruction to the movement of traffic

than the former.

The Street Car Riders' Interests

The great mass of the travelling public being un-
orgenized 1is never proportionately represented in hearings
end investigations of the treffic problem, The automobile
driver belongs to the Auto Club, the merchant to the Merchants
Associstion and the Chember of Commerce and so they are ably
represented en bloc, but the street car riders who vestly
outnumber the other groups have no meens of adequetely pre-

senting their most vitsl interest in these metters.

In seeking relief from traffic congestion the
street railwsy representetives, therefore, act not only for
the company but also for the car riders. It is unfortunetely
true that too often the plans and suggestions of the company
are looked upon as selfish and therefore & target for other
interests. The street car rider benefits to 2 vastly greater
degree then the company when congestion is lessened and

treffic moves more freely.

The street car rider rightfully is entitled to more
consideration than he has hed in the past. The street car

{s the unit best adapted to handle mass transportation and
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mass transportation is the problem in congested areas,
It is idle talk to suggest that 2ll street cers be taken

off the streets and the streets given over to automobiles,

If all the street cars were removed asnd sutomo-
biles given the who}e of the street ares it is doubtful if
double the present number of sutomobiles could be accomodsted,
There would still be the delay by cross traffic st inter~
gsections, The number of people who might benefit by having
the cars off the streets would be & very smasll fraction of
the number of street oar riders who would be greatly incon-

venienced.

Comparative Use of Street Cers end Automobiles

VYery recently observetions were taken of conditions
at 7th & Broasdwey during the evening rush hour from 5 P.M.
to 6 PJM. During this hour there were 191 street cars and
668 automobiles using Broadway. A very impressive total in
favor of automobiles. But the automobiles only aversged 1.75
passengers per car, including the driver, while the street

cars aversged approximately 75 passengers per car,

Those using street cers north and south on
Broadway toteled 14,325. Those using automobiles totaled
1,169. Shell 14,325 street car riders be forced off the
streets for the benefit of possidbly another 1,169 sutomo=-
bile riders? BEconomicelly the benefits to the propor-~

tionstely smell number of automobile riders would not



justify the additional expense to the far greeter number
of street car riders involved in putting street cers in

subways or elevated structures.

Motor Traffic Arteries

In June 1923 & count was made of all motor vehicles
leaving the congested area of Los Angeles during the after-
noon outbound rush hour from 5 P.M. to 6 P.M. to determine
the relative use of different traffic erteries, 7This in-
formation is shown graphically in Chart 17. Two outlets
to the west which may be considered falr for comparison are
7th Street and 8th Street. Both cross Figueroa without the
offset found south of 8th Street, and the conditions of

grade are similer.

Bighth Street is recognized e&s an important auto-
mobile outlet west, no car tracks and good pavement. Seventh
Street is similer except there are car tracks on which there
are operating 3 car lines with & very frequent service. The
number of automobiles west bound on 7th Street during the
hour wes 804, the number west on 8th Street was 1149, Only
43% more sutomobiles used the street without osr tracks.

From these figures it would sppear ver& doubtful if ectual
capacity of streets for automobile movement can be increased

more then 50% by the elimination oI street cers.

The elimination of street cars will not solve the

problem of traffic congestion, Proof of this statement may
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be had almost any day, certasinly any Sundey, in scores of
pleces ir gnd around Los Angeles where automobile treffic is

choked of itself, not a street car near on which to plece
the blame.

No Right or Left Turns

Betiween the hours of 9:00 AJM. &nd 6:15 P.M. both
right and lef#t turns are prohibited at 5th,6th, and 7th
Streets on Broadway. There are no street cars turning at
these corners so thet ell traffic moves streight shead on
the signals, At meny other important intersections in the
congested area right turns sre permitted but left turns ere
prohibited. The movement of ell treffic is matorielly facil-
itated by these reguletions snd it would be well to extend

the regulations to other points as the congestion increases.

Pedestrian Regulation

Observetion of conditions at any of the street
intersections in the central business ara will show an
glarming disregerd for traffic sipgnels by nedestricns. An
ordinance requiring vedestrians to observe traffic signals
in the same manner required of venicles was passed by the
council but vetoed by the Mayor. Therefore no gettempt is

mede to control their movements.

Pedestriens dart from the curb and got across

anead of one car only to get in front of another one going
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the opposite direction. Although there is room for a person

to stand between two moving street cars, motormen can never

be sure that the person or persons will stend still and,
properly so, cars are brought to a stop while the "jay walkers"
get out of the way. There is & great deal of delay to traffic

movement caused by uncontrolled pedestrian movement.

The volume of pedestrisn movement at the prineipel

intersections on Broedwsey, Spring and lain is very great as
the following tabulations show.

Table Showing
Total Number of Pedestrians
Crossing the Streets
At Points & Times Indicated

18 Hours 6 Hours 1 Hour 1 Hour
6 AJ,to 12 Noon 12 Hoon 5 P.H.to
12 l’-ﬁ. tOBP-Li. tOIP-no 6Po]-1.

7th & Bdwy 220,961 124,946 25,435 19,966
6th & Bawy 173,830 94,709 18,063 14,966
5th & Bdwy 185,643 102,250 20,910 15,114
6th & Spg 74,780 16,083 12,657
6th & Kain 63,183 12,324 12,635

It may be noted from the foregoing table that
there are more people crossing the streets in the hour from
12 noon to 1 P,H. than in the hour from 5 P.X. to 6 P.i.
This is due to the combination of shoppers, clerks and office
people on their way to or from lunch or on a little shopping
trip during the lunch hour period. Between 5 P.l. and 6 F.l,
people are generally hurrying to get home and ususlly take
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the shortest or quickest route to their destinstion with
the fewest street crossings vpossible., The location of the
Pacific Electric Railway stetion et 6th & Hain causes the
pedestrian movement at that point to be heavier during the

D P, fo 6 P.lL. hour than at the noon hour.

There 1s one other very noticesble difference be-
tween the noon hour pedestrian movément end that between
5 Pui. to 6 PM. At noon about 40% of all movements ere mede
ageinst the treffic signal. 1In the evening only about 25%
of it is egainst the gsignal. Yhis may be accounted for by
the fact that there are more street cars on the streets and
that they move three at a time each way over the intersections,
With automobiles speeding slong-side the street cars the
pedestrian is practically forced to wait until there is &

break in the vehicular and street car movement.

The distribution of the pedestrien movements at
each of the four crossings at these five points for the 12
noon to 1 P.M, hour 4s shown grephicelly in Chert 18. The
thickness of the band at right angles to the direction of
movement from curdb to curb is proportionsl to the number

of pedestriens orossing.

Digstribution of Street Reilway Travel

Cherts 14 and 15 show respectively inbound and out-
bound travel by twenty minute periods from & AM. to 12 P.M,

on 811 Los Angeles Railway lines which reach the central
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business zrea, including lines "C", "I" and "T" but not in-
cluding "K" nor "V" nor any of the shuttle lines. These

cherts are the results of summarizing treffic checks taken

et points just outside the congested ares and show quite clear-

ly how the street railway passenger travel is distributed

throughout the day.

f They show, for example, thet during the maximum
hour of the morning travel from 7:20 A.l. to 8:20 A.il.
eppvroximately 44,300 passengers are brought into the business
ares. Between 6 A.I. and 9 A.l. the Los Angeles Railway
carries into this area about 97,000 passengers, ‘During the
5 P.M. to 6 Z.JM, hour of maximum trevel the compnany carries
55,600 people away from the congested asrea and during the 3
hours from 3:40 to 6:40 P. ii.,a total of slmost 120,000 pass-
engers are transported homeward from this section. Truly

they form an sarmy of riders to be considered in working out

& solution for the traffic problem.

A further analysis of the time distribution of
street reilwaey travel is shown in Chert 16, and is bssed on
deta from Cherts 14 and 15. Thirty-two percent of all in-
bound travel occurs by 9 A.l., 50 percent by 12:10 P.Q., 75
percent by 4:40 P.L., and 95 percent by 8:20 Z.i. Outhound
trevel legs behind in percentage, the difference being
business people sund shoppers who spend the dey in the business

section. Only 14 percent of the total outbound trevel occurs



D0 -

by 9 AJl., 23 percent by 12 Noon, 50 percent by 4:40 P.i

~0

75 percent by 6:10 P.dl. and 90 percent by 9 P

ol

The distribution of the 55,600 outbound passen=~
gers between 5 P.Jl. end 6 P.i., 18 shown on Chert 13, The
width of the bands rediating from the congested ares is pro-
portiongl to the number of passengers carried according to
the acale indiceted. The Pacific Electric local oity pass~
engers are also shown on this chart but are in sddition to
the 55,600 Los Angeles Railway ‘assengers. Details as to
routes of Los Angeles Reilway lines may be found in Chart
11 if it 1s desired.

It will be noted that the width of the bends of
Chart 13 diminishes with distance from the congested area, not
in direct ratio but according to local conditions slong each
line. This shows roughly the justification for not sending
100% of the service through to the outer terminsls when
usuelly only about 30% of the psssengers are beyond & point

where turnbeck service recsonably may be established.

Staggered Hours

During the wer a great deal of prominence was
given to the question of "stsggered hours” for opening and
closing of stores,offices snd fectories for the purpose of
spreading out the rush hour travel peasks. This matter

has also been discussed in Los Angeles &s & possible ald



in the relief of truffic congestion.

By referrinsg to Charts 14 and 15 showing the
total passengers carried by all lines of the Los Angelss
Reilway into and out of the business srea it will oe noted
thet while the rush hour pealks sre very pronounced they are

fairly well spreed.

There arc over 13,000 passengers per 20 mirute
period for four consecutive twenty minute nerionas in the
morning rush inbound end in the next period there are
aporoximately 12,000 passengers. Any successful effort
to have any group of downtown employees shift their hours
would merely pull the 20 minute maximum of 16,000 from
one neriod to enother and nothing in particular would bve

goined,

It might eprear at first thst some of the travel
could be shifted a little leter to come inbound nearer 9
o'clock. This would mean shifting a corresponding smcunt
of traffic into a leter period on the outbound efternoon
peak. To be of eny material benefit in spreeding out the
evening vesk this travel would have to be thrown back to
the period from 6:20 P.ii. to 6:40 P.i. It is very unlikely
thet any group of emnloyees wnich cen errenge to start work

gt 9:00 A.il. can bpe hela sfter 6:00 F.i.

To smooth out the morning inbound peak by snift-
ing part of the trevel to leter pericds eand to

smooth out the efternoon outbound peesk Dy shifting
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part of the travel to earlier periods woula mean shorter

hours for the groups affected. This is a question into

which the company, being an outside party, would scarcely

assume to enter,

The "staggered hour" plan is of greatest value,
practically, when applied to large industrial concerns employ-
ing thousands at concentrated points and served by & limited
number of street railway lines. The disadvantage of having
all employees start work and leave work at the same hour is
very easily demonstrated to the plant manager, who, in the
last snalysis, is the one upon whom the consent for changing

of hours depends.

Too much should not be expected from the "staggered
hour"plen, perticularly where its applicetion would chenge
the hours of a large number of employees in the offices and
stores in the central business section. It is a metter of
co-operation and not compulsion, and therefore trying to
deal with hundreds of store managers or office menagers to
secure chenges in their hours is very likely to lead to an

expenditure of unprodunctive effort.

Through Lines vs Loop Lines

7 The sugzestion has been offered by some that the
present system of through routes from one side of the city

through the business area to eanother residentisl section
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beyond be sbandoned in favor of individual lines which would
loop back "some place downtown". This would almost double

the mileage operateiin the congested arss and would multiply
the delays end interferences. It would add greatly to traffic

congestion and, in our opinion, would creste an impossible

condition for operstion.
sa s AR

It would vastly incresse the number of turning
[

novements by street cars in the congested ares and is not

feesible. The rerouting program of the Joint report of tkre
i A— g

Californie Reilroad Commission snd the Board of Public Util-

;ties in 1919 followed a correct principle in reducing the
curve movements to a minimum and in arranging for those
really necessary to be outside points of heaviest congestion

wWhienever possible.

——

Others have suggesited that the present through
routes be cut apart and the separate lines be turned back at
the edze of the congested aree, the service in the business
section to be supnlied by a “eentrsl loov". This, no doudt,
would make it eesier to maintain regular hcadways on the
seperate outlying lines and might be more satisfactory to
a8 very few who would be &ble to reech their destinstion with-
out .a transfer, but such a plan hes so meny objections it is

not fessible.

Practically every passenger would hzave at least

one transfer to get anywhere in the congested area and those



who desired to go to the onposite sid~ of the city would
have to meke at least two transfers, The emormous increase
in the volume of transferring could not be hendled by the
present methods. It would be necessery to use enclosed pre-~
peyment areas and the so-crlled "bodily transfer" ss used in
subway and elevated systems. Several stations with prepey-

ment areas would be required and these would be costly,

Such a plan would not substentislly decresse the
ectuel number of cars in the conzested sree becsuse in order
to hendle 60,000 pessengers per hour at 75 passengsrs ner
cer 800 car units are required, regardless of how meny times
an individusl car may come asround the loop within the hour.
If the cars mede & round trip in en hour it would teke 800
cers, end if it took only haelf en hour for & round trip it
would tske 400 cars but there would be the same BOO cer units
to hendle the 60,000 pessenyers. Therefore congestion would
not be decressed and passengers would not be served in as

patisfectory £ nmaaer.

Any comnromise of turning most of the lines back
at the edge of congestion and leaving & few of the old through
routes es &t prosent is open to much objection. The lines
het did run turoush would become increesingly heavier requir-
ine more esnd more csrs due to their loads downtown and such
o gituation might lead to the point where more cers would be
required then under opresent oneration end the service would

not be as satisfeztory.
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There is now a concrete example of how this plan
works out, The Temple Street line terminates at Temple and
Spring. Practically ell these passengers transfer to through
line cars toward the central business section, sdding to
their inbound loads. If there were ten lines like the Temple
Street line dumping passengers at the edge of the congested
erea it would be necessary to put enough additional cars on
the through routes to hendle these transfers and it would
actuelly taikec more cers then if the ten lines went into the
congested area. Limitations of equipment justify individual
cases like the West First Street line end the Temple Street
line but & generel epnlicetion of such an arrangement is not

feesible.

In our opinion the principle of through routes is
gound where the service requirements on the two parts ere
aporoximately in balence. In Los Anpgeles through routes
are essentisl in order to eliminate as meny curve movements
as possible and in order tnet the service may e rendered
wiﬁhout the duplicetion of mileage in the congested area as

would be the csse with individual lines heving overler»ing

loops.

It is slso our opinion tast some rerouting is
necessery, possibly including different line combinations,
but since these metiers sre essentieslly e pert of the uni-

fication stuay no details are included in this report.
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One Way Traffic

The one way treffie plen has been supgrested from
time tc time by some who ere interested in the treffic problem.
Such £ plan as ennlied to downtown Los Angeles feils to take
into account the topography, the irreguler streets oné the
consequent limitations et the "bottle necks". It elso
fails to take into account the physicel impossibility ct
moving all south bound street cer traffic on two streets
and £ll north bound street car treffic on two other streets
using only one track in each street., Chert 12, Car Flow
Diagram, shows the scheduled distribution of street cars
in the congested sree on normel week days ss at June 15,

1923,

The intersections of 7th end Broadway and 7th and
Spring are now elmost texed to the limit in mowving cers both
north and south at the same time on one signal and moving
cars east and west at the same time on the other signal.
There are now 151 east and west movements end 170 north and
gouth movements (total 321 movements) scheduled at 7th end
Broadway between 5 P.i. and 6 Z.l. on weekdeys. At 7th and
Spring the totel movements scheduled for the same hour is

339.

Actusl observations teken in July 1923 showed 347
street car movemernts over the 7th end Broedwey intersection,

and 357 over 7Tth end Spring in the 5 P.l, to 6 P.i. rush
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hour, The 7th end Hill and 7th and Main crogsings are not

as heavy as 7th and Broadway and 7th and Spring but it would
be absolutely out of the question to operete £ll1 cars north
on Main, south on Spring, north on Brosdway and south on Hill.
It would be beyond the limit of track capacity,

Any plen which fails to taeke into sccount the move-
ment of street cars whiclh hendle approximately ten times sas
many pecple as automobiles in the hour of pesk travel, caennot
be considered a feesible plen to apply to the Los Angeles

traffic congestion problen.

Tandem iiovement of Street Cers

Eerly in Jenuery we recommended that street cars
be moved over intersections two &t & time to save delay caused
by each car meking a service stop at the property line. Under
such a plen the loesding zone or safety isle would extend for
two car lengths, end two cers pulling up together would take
on and discharge vessengers simulteneously, the lecding cer
stending in the "first position" and the following car in
the "second position". A car that hed stopped in the "second
position" would not meke enother stop in tThe "first position”

but would follow the car ahesd over the intersection.

Such a plan had been used during the Christmas
Holidays but it hsd not been continued. In our opinion the
double berthing or tendem movement was desirasble asapermenent

oversting feature to expedite tr=ffic movement, S0 thet when




=30~

the rolice depertment also sugi;ested it in lay we again

recommended thst it be adopted.

The grovp movement was modified to include three
cers insteed of two, the sefety zones wers extended to three
car lengths =nd the new olan of overation put into effect
June 12th, 1923. A very materisl improvement in traffic
movement was imnmedistely spparent. Three and four cers ore
able to mzet over the cerossing on one "GO" signel. The time
required for cers to run throuszh the congested srea one way,

hes been reduced sn everzge of from five to eizght minutes.

Restriction of Vehiculsr Treific

When the volume of vehicular traffic sttempting

to move on the streets of the central business arca exceeds

the smount that cen move with rezsoneble disvateh, ceusing
meterial deley end inconvenience to csr riders who comprise
from 80% to 90% of the mess of people using means of transport-
ation on these streets, then the volume of vehicular traffic
must be restricted. This is not a capitalistic pronosal for
the benefit of a corporation. It is simple Justice to the

most efficient users of the roadway space- the etrecet car

rider.

The time may come when the streets within a limited
zone may be ressrved for street car patrons &nd pedestrians

only,in certain hours, but gt leest ones cother resulatory step



should be first applied in Los Angeles. The restriction in
the volume of vehicular traffic should first be accomplished
by an ordinance requiring sutomobiles, trucks and other
vehicles to stay off the street cer traci zone except at

atreet intersections.

This would eliminete the delays now caused by the
automobile road hog who cuts out of line, races down the car
tracks to the end of the safety zone, and sticks the nose of
his machine into the line weiting for the line to move on
the next traffic signal but meanwhile blocking street cers
in the middle of the block. If automobiles are forced to kecep
off the car tracks then the deleys ceused by too many
sutomobiles trying to use the same street will affect only
automobiles and in self interest they will detour around the

congestion,

The street railway therefore has a vital interest
in the development of traffic arteries outside the congested
erea, One of the very important contributing causes of con-
gestion in the central business area is the fact thet travel
from one pert of the city to the other is almost compelled to
come through this central aree because of the leck of direct,

well paved traffic routes outside of it.

Interferences by Parades

A very egzravating situetion arises whenever there

i{s & street persde in the central business &area- end scarcely




ever is a parade staged that does not take in the prinecipal
streets in that srea. Parades apparently have right of way
over all forms of street traffic, pedestrian, vehicular and
street reilwey, regardless of the inconvenience thatmey result

to thousands of people.

When streets are closed to traffic for the benefit
of a parade, vehicles can usually detour but street cers get
little consideration. The possibility of rerouting street
cars is necessarily restricted by track facilities so that
when the line of merch includes Broadway and either S»ring
or llain confusion and interruption to service is bound to

result.

Under the existing c¢ircumstences the compeny owes
it to its patrons to give the best possible service by rerout-
ing cers end turning cars back outside the blockaded zone
in order to keep cars running on the outer sections of the
lines, Turnback points should be selected as close as

possible to the blockaded erea.

The company iaya itself open to just and severe orit-
joism if it deliberately fails to co-operate in expediting
the movement of the parsde when the suthorities have granted
the permit for a particular line of merch. A much better
plan is to give the best possible service under the cir-

cumstances ag an evidence of good feith end to give ell
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aveilable advence informstion to the public concerning the

changes that will be necessary in the routing of csrs during
the interruption,

Parades, like traffic congestion, are beyond the
company's individual control. Permanent relief should be
sought through the crestion of public sentiment by education
and publicity demending municipal regulstion of paredes,
restricting them to streets which will cause & minimum of

delay to the city's transportestion system.

Responsgibility of Utilities

The street railweys snd other public utilities
are not without responsibility for some of the conditions
causing serious treffic congestion., There heve been some
very glsring examples in recent months which should serve
to show the rsilways the necessity of eliminating causes

for congestion which esre within their control.

In teering up the streets for the repeairing or
releying of trecks, conduits, manholes, etc., on streets
where traffic is heavy, the work should be csrried on
diligently night and day if traffic conditions permit work
during the day. If not, then openinga should be temporarily
covered £t the street intersections whenever possible during
heavy treffic periods snd the work pushed with eall possible
speed during the night. There needs to be a better under-
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stending on the part of construction Superintendents end

foremen of the importance of kKeeping treffic ways unnobstructed.

The public is not concerned witn wnat derartment
of the reilway company's orzenization is doing the work or
whether it is being done under contrect by outside parties,
Their thought is thet somebody connected with the reilvwey
is responsible for having the street torn up snd thet causes
the congestion. To merit public co-overstion the comneny

must play feir on its own work.

The street reilweys should also meke it & noint
to sescure the co-operstion of the electric, weter, gas and
televhone utilities, whethsr privately or municipally owmed,
8o that whenever it becomes necessery to open un menholes or
conduits or to obstruct the streets in any menner it may be

done with the least possible interference to street traffic.
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KMore Cars in Service

Eerly in Jsnuvary 1923, the number of cers in
service during the P.l. rush hour on weekdays averaged
from 840 to 845. (Chart 19) Increased service was desired,
It was reported that no more cars were availaeble for gser-~
vVice unless cars were withheld from the shops when due in

for general overhaul or painting,

Investigaetion disclosed thet approximately 40
0.K. cars were being held in reserve for replacements at
the division car houses by the mechanical depsrtment during
rush hours. We recommended thet all 0.X. csrs availsble
at car houses at 4:30 P.M., be put into service asnd that any
replacements necessary during the rush hour be mede by the
supervigsory force of the opereting department using tripper

cars scheduled to pull in,

The recommendation wes immedistely adopted and the
number of cers in service was incressed as fsst as crews were
availsble, The adoption of this recommendation represents
a seaving of aprroximetely 5600,000.00 which would have bsen
required in cavitel expenditure for new cars to give the

same service wmider the method of overstion formerly used.

Excessive Layover

Our observations indicsted thet on many lines

there was an excessive emount of layover time at terminals,
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Two ressons were found for tais condition,~

(a) Motormen were not being required
to observe time noints on trins outbound from
the center of the city, resulting in fast
moto;men Speeding to the end of the line in
order to pget additionsl lavover whenever

nossible.

(b) There was an insufficient
running time differentisl in schedules to
meet changing conditions throughout the
day~ the necessity for more running time
being covered by sdditional layover or
protective time, producing the seme result

a8 ebove,

Time Points Extended

We recommended that the first sten for improvement
in the resulerity of the service be to require motormen to
observe additionel time points on outbound trips. Our
recommendetion was sdopted resultirg in better specing
of cers glong the line end less bunching of cers st the
terminels in layover. In our opinion there is still too
much leyover time allowed end as schedules ere revuilt this

should be cerefully esnalyzed and the excess elimincted.



Adjusted Running Time

It hes been the practice for sometime on the
Los Angeles Reillway lines to have only two running times-~
"short" time and"long™ time. Short time hss been nsed from
6:15 PJM. to 7:00 A.M,, and long time from 7:00 AJ..t0 6:15 P.M.
The change in running time took effect at the first time
point pessed after 7:00 AM. or efter 6:15 P.M.

It 1s obvious that conditions of street traffic,
number of pessengers carried and number of stops made must
vary during the different periods of the day for the
different sections of the line. Under the o0ld plan of
long and short time it was common kmowledge thst cers counld
not get through on schedule at certain periods. Trairmen,
supervisors and others expected cers to be several minutes

lete. The psychologicel effect was bad.

Extended observations were taken for a five day
period of =211 oars entering and leeving the congested area
and from these observations it was disclosed that the periods
during which cers were running very late were well defined
and regular. It was also found from the observstions that at
certain times cars were golng into the congested ares
practioslly on time but coming out of the congested area
severesl minutes late. This wes regulerly recurring on
successive deys at the same time of day showing conclus-

ively the necessity of an edjustment in running time.



Similarly, a time study along the lines beyond the
congested area showed the need of g differential in running
time. Adopting our recommendetions in this matter all new
schedules are now being prepered embodying this feature,
which will meke it normally possible to secure "on time"

operation.

The exect running times from time point to time
point &8s chosen for the first revision of schedules on this
plan should not be considered something fixed and never to
be changed. The principle of & differential in running time
to meet the changing conditions of travel is the idea to keep
securely in mind, but the details of running time should be
adjusted as often as necessary. Frequent observetion and

checking will be found desirable.

Supervision

Adequste supervision ig an essential feature of
satisfectory service. Supervisors are the company's official
representatives in directing the operation of cars on the
streets. They should be able to grasp & situation and act
quickly, at the seme time displaying good judgment in their

decisions.

Quite naturally supervisors are recruited from the
list of motormen and conductors because such & background of

experience is necessary. In order that a supervisor's posi-
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tion may apﬁeal to the treirmeon best suited for it, it should
be attractive not only because of its increased responsibility

and suthority, but alsoc because of its financiel advancement.

Unfortunately, the flinencisl inducement is lacking.
A motorman or conductor holdihg 8 ten and & half hour run
deily, Saturdey and Sunday would earn $166.95 in a thirty day
month at trke top wege of 53 cents an hour. Xor the trial
period of 90 deys as supervisor pro tem he would receive
only $150.00 per month and if finally sppointed to the super-
visory staff would receive only $165.00 per month. As &
trainman he might hold a day run but if he tooxz a supervisor's
position he would be assigned to a night shift for several

years, under the system of prcmotion that has been in force.

In our opinion supervisor's salaries should be
materially increased above the present scale so that it will
be possible to attract the best men in the trein service.
The rours should be arranged to alternate the dey eand night
work for all supervisors, the changes being made at inter-
vels of two weeks or four weeks. It is to be expected that
some of the older suvnervisors will object to this plan just
as they object to anything new, but if all supervisors are
put on the seme basis there will be more general satisfac~

tion eventuslly and both the company and the service will

benefit.

The low selaries and night work assignments for



all new men may partly explain some of the deficiencies of
the supervision now obtained. Present methods of supef—
vision are inadequate both as to quantity eand quality. Lack
of ability or inclination on the part of supervisors to jump
into a blockads and clear it vp by rercuting, diversion or
switel:becks hes bean so Plainly evident that it raises the
quascion of whether or not thsy have bvesn properly treined
and instructed.

A supervisor's chief duties are to ¥een cars on
time under.normal conditions of operation and tc see that
patrons of the line get the best possible service under any
unusual conditions that mey erise. Formally, threrefore,
the supervisor should be watching his cars snd cheexing
their ectusl time against their sciheduled time and sscer-
taining the cause for sny deviations. Chronic ceses of ir-
reguler operation ghould bve checked in perticuler and fully
reported so that appropriste mecasures for correction may be

telzon,

Obviously e suvervisor cennot ckeck his cars from
memory unless he has very few cars on & regular but infre-
quent headweay. It, therefore, has been the prectice to supply
the supervisors with schedule deta showing the time cars are
due to lesve the terminsls arrenged in the order in which
they are due to leave. Many supervisors cerrieda only the

terminal times in their books and had no time snown at the



42~

point where they were stationed for a period of several
hours daily.

The result was that en individusl mentel celenla-
tion of time had to be made in order to check esch inbound
car by adding to the terminal time, the running time to the
point of observation, and to mscertain if that totel cor-
responded to the observed time. Outbound cars, if checked
accurately, required the same calculation figuring from the
other terminal. 3But actuslly very little real checiing of
outbound cers was done. Instoead, the supervisor merely
figured to see if the car had time to make the scheduled

terminal in time to start.on the next trip.

The books were sc arrenged tha®t a sunervisor
checking cars on two lines in e=ch dirsction had to look
four places in his book, end o check three lines he had to
look in six places. Such an arrengement was bdoth clumsy and
slow with the result that the lines were not cerefull; super-
vised. llany of the aupervisor§ carried their books in their
peckets a lerge part of the time epperently with the attitude
of letting things go unless some crew asked what to do.
Under these genersl conditions let due credit be given to
those supervisors who are putting into their work that in-

terest and attention which the position calle for.

Upon our recommendation there has .been sdéorted an

improved type of supervisor's book which sreatly fecilitates



his work. Time by half minute intervals is nrinted in a

column in the center of the »nage Tha

2 he left half of the page

ie used for inbound cers and the right helf

of the pape 1is

useé for outbecund cers, one column bheing recerved for each

up.

The new bock is mcde up to show the time that esch
cer on the schedule is dve to pess the supervisor's stetion
by heving its trein numbsr in tke proper route column on the
provner horizontel time line. This cnebles the sunarvisor to
tell quickly whether the cer is on time, lete cr cheezd of
time. The clesrly deteiled yet compect errangement of the
schadnle detea enables him te tell quickly the reletive posi-

tion of the cers from different routes on common treck and

|
]
0

t & junciion he can recdily direct which cer should haeve

the vreferznce when two arrive &t the same time.

Tre new book &lso shows the layover at the next
terminsel for eech trsin so thet the supervisor has right be-
fore him the numbzr of mirutes leeway he has on the outbound
cer before it will be necessary to consider turning it short
of destinetion. For exempls, if cn outbound car hes 7+ min-
utes lavover snd pesses the supervisor 6 minutes lete it
chould leave the terminel on time. I the cer hed been 20

inutes late ocutbound with only 73 minutes layover it laclked

=]

121 minutes of heving time to meke the terminal %o leave on



time. The supervisor then may put this car on time by turning
it back at a crossover from which the running time to the

terminal and return is not less than 12% or 13 minutes,

The advisability of turning cars short of scheduled
destinaetion is & matter that must be considered in the light
of circumstances and conditioms st the time. The supervisor
must exercise judgment.. It would depend upon how meny pess-
engers the car hed on board, upon whether the preveiling
direction of travel was outbound or inbound, upon whether
other cers were immediastely shead of or behind the ear o be

turned short and perhaps on some other conditions.

The eliminetion of, or a reduction in the number
of, turnbacks mey be & generzl indicetion of improved ovwereting
conditions bu® the fect must not be overlooked that there are
times and conditions when the service would be benefited if
there were more turnbacks. There are usuelly more people
desiring transportstion at other points a2long the line than
at the terminels and they are to be considered. Day cars
which are late in the morning rush and night cers which are
late in the efternoon rush ofien can be sdvantageously put
op time by & turnbeck, filling in the service to the

terminal by using a tripper which is due to pull in.

It is our opinion thet on & system the size of the
Los Angeles Reilwey there should be direct supervision on
the street for spproximately 18 hours per day sccording to



45

the following plan. Supervisors 8hould be locrited at strategic

points for control of the verious lines, On through routes
there should be & supervisor located on each half of e line

at 2 point teyond the congested gree, each supervisor looking

efter one of more lines et his stetion,

for eech line to evoid confusion over orders but the supervisor

Cne supervisor should be held primerily resoonsible

stetioncd on the other Lelf of the line should sssist in
cerrying out the plen of control detemmined upon by tue
supervisor in charge. In fect esch suvervisor sghouli have
in iz Dbook the times of cers on =11 lines nest nis station,
not that he will hesve to work all of them but tiet he should

be in & position to step in and teke action in an emergZencye.. -

ror example suppose tiiet ¢ soutibound line ™"
car nes veen deleyed et ¢ reilroed crossiug on Sen “‘ernando
d02d elfer peasing the supervisor at L5t and Dayton snd the
lina ie blocited until tie next two "W' cars are also held up.
when the crossing is cleered three "W" cars will be ruming
southboﬁnﬁ together. The supervisors £t 3ridge Junction end
Plaza should have the "W" line times in their books so that

either oi them can gect in the emergency.

In tiie cuse citasd sbove of three ccrs bunched
coming inbouwnd wll carrying signs "weshington to Rimpan®,

the Tirst cer would be =t lesst 12 minutes pcssibly 14

minutes lete on & & minute nezdiway. If 21l three csrs were




permitted to run through to the end of the line 8t Washineton
end Rimpeu there would be e "spece” or "gan" in the line mot

only on the outbound trin but £lsc on the next inbound trip.

I7 the three'cars g0 tirough the congasted ereca
with"Rimpau" destinetion signs the first car iz surs to be
heevily overloaded beceuse it is the first cer through efter
the delay. By the time the thrce cers get to the surervisor
cf the Washinrton Street half of the line there 1 no

opportunity for him to turn the first car beelr and rut it

on time,
Jhe wroper way to asndle sucih & situsntion would be
Tor tho swervisor at Dridge cunction or -leza, sczing two
L)

¢r three "i" cars coming dowvm tcjzether, to look et his dook
end note thet the first "§" cear wes vmerheps 14 minutes lste,
the sccond 8 nminutes lete £nd the third one 2 minutes lete,
ell heving pernins 4 or O minutces lerover st 2impsu. The
supcrvisor should give the crew on the first car orders to
turn beck at 6th Avenue end carry a sign "6th Avenua Only
gso that in coming dowm through the centrzl business orss
where the outbound loed is vicked up, only those nagsengers
desiring to go to some vnoint between the Pleza snd 8th

Avenue would board the car, Pessengers desiring to go beyond

would be sble to teke either of the two cars followlng closely

behind the first one.

In this way the first car after the space would not
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get such a heavy losd, it wonld not be necessary to put off

a lot of passengers et 8th Avenue snd the car would come

inbound on Washington Street prectically on time, The essential
feetures of such a plan are denendent upon hesving a sunarvisor
a8t a point where the orders could be given before the cer
started to pick up its West Washington losd, and dependent

upon having the informastion regarding the scheduled time of
these cers readily accessible. .The new supervisor's book
provides the second éasential and a correctly plenned system

of point supervision would provide the first.

Under such & plan it is not contemplated that a point
supervisor can never be tesken off the point. He should leave
his station to go to an accident, deresilment or blockade if he
een do more zood there, but excent in emersgencies he should
stay et his point, which, if proverly selected, is the

gtretezic point for the control of the lines under his direction,

The objection is sometimes raised to point supervision
on the grounds that the crews elways know where the supervisors
are loceted and mey be leaving terminals lste, running by
pessengers or running shesd of time because they think it will
not be discovered. If the point supervisors are giving csre~
ful sttention to the cars pessing their stations they will
usuelly be a2ble to detect eny serious irregularities. A
1imited number of trevelling supervisors shomld be egsigned

to travel on several 1lines to correct such matters as mentioned
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in the preceiling pesresgraph and to follow up cases of recurring

irregular operation that the point supervisor may revort.

On many street railways the division superintendents
have the responsibility for the operation of cars on the
street but this function is delegated to "District Chiefs"
under the Director of Treffic on the Los Angeles Reilwey. The
distriet chiefs should be essigned to e certain territory and
heve general direction of &ll lines end sll supervisors within
that territory. Territoriel division for the district chiefs
is to be preferred over 2 group of through lines because it
enebles them to cover the lines with less lost motion or
duplication of supervision on trunk lines, It gives ¢ better

distribution of their services.

liew Train Number Plates

The distinguishing merk for each csr to desipgnate
its place on the schedule is its trein number, It ie escential
thet suvervisors be sble to distinguish trein numbers quickly
and es essily as possible. Formerly & 2% inch disc wes hung
inside the window on the front end of the cer only., At the
end of the line the motorman removed the disc and placed it
on the henger at the other end of the car. Frequently he

forgot to heng it up but insteed left it in his pocket.

It was difficult to sees the old trein number discs

when not standing directly in front of the car because they



~49=

were smell and becsuse of the light reflection on the window,
This was perticularly true under conditions of low vieibility.
The new numbers ere much clearer sni more eesily read than the
0ld ones and it is a great convenience to the supervisors and

to the motormen to have the numbers displeyed both on the fromt

and the rear of the car.

The new train number pletes are of sheet metal
52" x 6" and have sluminum leaf figures on a black background.
Two are used for each trein, one pleced on the front and the
other on the rear above the window to the right of the center
line of the car. The train numbers stay in place from the
time the car leaves the cer house until it returns to the

car house, while it is on the same trsin run.

Route and Destination Signs

It epparently hes been the policy of the Los
Angeles Reilway to discontinue the use of illuminated roller
route and destination signs, substituting therefor an
illumineted line letter in & box on the front right hand
corner of the roofend anon-illuminasted metel sign on the

front right hend dash.

Thie eppeers to be & beckward step rether than
e forwerd step in car signs, becsuse it is impossible to
reed the metal dash sign et night except by reflected light

from sources outside the cer. A good 8ign is en essential
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part of the car equipment. It is one of the selling points for
service, the only commodity the company hes for sale. Signs
cost money. So do seats, streps, lights, windows, doors and
other cer psrts. ZXoor signs not only exasperate intending
passengers but delay cars unnecesssrily because when the signs

are not cleer patrons signal cers they do not care to boerd.

It had been the practice in Los Angeles to show
on the dash signs locel points of interest slong the route-
in saddition to the destination. Purther- these intermedicte
voints were given es much prominence on the signs &s the
destinstions so thet in eddition to the fsct that it wes
difficult to determine just where the cer wes scheduled to
go, the displey of meny points slong the line wes entirely
mislesding to those not thoroughly scquainted with the city-
because during the most of the run some of the pvoints shown
on the front of the cer had slresdy been pessed. Hence the
purpogse of the shnowing of extre points of interest on the
desh sign was defeated- as these were diSplayed chiefly for

the benefit of persons not familer with the city.

If the metal dash signs are to be used, they should
ﬁe es plein snd as clesr es it is possible to meke them. New
dash signs now being pleaced in service cre the result of our
recommendstions to eliminete everything from the sign except
route snd destinstion. The signs are 20" x 23" and the letters

ere 3 inches and 5 inches in yellowona black background. The
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size of the sign affords a border or background in blsck of

sufficient width to set out the sign itself from the yellow

car body.

There is no objection to the line lettef or route
letter sign per se, but the objection to the Los Angeles
roof type line letter sign is that it is not eeslly changed.
The letter is displayed to the front and side by holes in
a metal plate punched to form the letter outline. To
change the letter someone must c¢limb upon the roof of the
car, pull out one set of letter plates and insert another

set.

If the illumineted route letter sign is to be
used with a metal dash sign then the two color illuminstion
for different terminals is almost essential for night indica-
tion to suprlement the inadequete non-illuminsted dash sign.
The present scheme of changing the color in this sign is for
the motorman or the condustor to climb on top of the car and
exchange the greenlamp for & red one, or vice versa. To do
this while the car is in motion is dangerous and to hold the

car while it is done causes delay.

It hed been suggested some time ago thet the sign
boxes be wired for two lsmps, one red snd one green, to be
controlled by & switch inside the car. This plan was turned
down becemse it was thought impossible unless larger sign

boxes ware used to replace the ones now in use. Our inves-
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tigation disclosed that a feasible plan could be worked out
for the use of the present sign boxes, end by the use of two
switches instead of one a material reduction in the cost
could be effected. We recommend further that all cars be 80
equipped, using green and red or green and white lights.

 d It ought to be possible for & supervisor to take &
car from one line and divert it to another to fill a "space™
or "gap" in the service. With the present style of signs
such a procedure has little value because the car will not
be properly signed on its specisl trip. Without proper
signs how can the public be expected to know where & car

is going?

It is menifestly impossible to carry & full set
of dash or route letter plates on the car. On account of
the space required to house them it is doubtful if it would
be practicable for the supervisor to have a set at his
station. In our opinion the route letter sign should be an
illuminated roller sign edjustable from within the car.
Instead of the metal dash sign another illuminated roller
8ign should be used for destinations. Cars could be regulsrly
scheduled for shop trips and school trips to much better
advantage and supervisors could give better service in

emergencies if illumineted roller signs were used.

Cars and Equipment

All the cers of the Los Angeles Railway (excepting
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only No. 1101, and the safety cars) have three compartments,

a closed center section and open end sections. Tris, no

doubt, has many advantages end is probably well suited to
this climate.

It is very noticeable that the open sections of
the cars ere often crowded when there mey be vacant seats
in the closed center section. This condition is due to
poor ventilation in the aloaéﬁ section. In warm weather
this ie especially noticeable. We recommend that as cers
come to the shop for heavy repairs, overhsul or peint,
provision be maede for two windows which can be opened on

each side of the closed section.

In rebuilding the old standard 44 seat cars two
additional eross seats were being sdded to increase the
seating cepacity to 48. Our observations disclosed that
these additionsl seats were obstructing tze right hand
front exit and the capacity of the loading space at the
rear, We recommended that these extra seats be left out of
the rebuilt cars for further observation. This has been
done and the objectioneble features mentioned are thereby
correoted. We further recommend that the seating ocapacity
of the rebuilt standard cars be held at 44 end that the
seating capacity of the new 1200 class cars be reduced from

52 to 468 for the same reasons.



All oars on the Los Angeles Railwey lines are
equipped with protruding type fenders which, in our opinion,
cause much unnecessary interference in the congesated streets.
The non-protruding tender.or life gnard provides the essen-
tial safety features and takes up no street space beyond the
car body. It has been accepted asnd approved by State Com-
missions and other public bodies efter exhesustive tests, and
we recommend that further efforts be made to secure epproval

for its use in Los Angeles.

While it is not the intention to go into the de-
tails of car design it is within the scope of this report to
point out that from the standpoint of an opersting unit to
handle mass transportation and from the standpoint of safety
features for preventing boarding and alighting accidents to
pagsengers, the new standard 1200 class car leaves much to be
desired. We recommend that more serious consideration be
given to a low floor car that will provide an easier entrance
and exit; & car having doors et entrances and exits, for
safety; having illumineted roller route and destination signs,
for the guidence of the prospective passengers; having non-
protruding fenders or life guards to reduce street obstruoc-
tion without the loss of the safety feature; end having four
motor multiple unit equipment to provide rapid service in

one- or two-car trains.
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Use of Safety Cars

The safety car 1s serving a very useful purpose
on many electric reilway properties. It is being used sd-
ventageously on several lines of the Los Angeles Rasilway
but in our opinion there are limitations to its use. The
problem of traffic congestion has been discussed glsewhere
in this report but comment on the beering of the safety car

on that question hes been reserved for this section.

The successful epplicetion of the safety car con-
templates a service of such frequency that none of the cars
will be overlosded. Traffic congestion in Los Angeles 1s
such that the cars are frequently delayed and the regular
headwey disturbed. Under such circumstances the safety cars
operating on lines running through the central business area
become heavily overloaded, delaying other lines at the load-

ing zones.

‘For msss transportation in heavy treffic congestion
the safety ocar is too slow in loading and is too small a unit
to handle efficiently & great volume of traffic when the num-
ber of cars is slmost at the limit of track cepacity. At 7th
and Spring, 357 cers passed over the intersection in one hour,
some of them being safety cers. The other cars each carry per-
haps twice the number of pessengers a safety car csrries, cer-
tainly twice the number of pessengers the safety cer should

cerry.



~56=

It would be a2 physicel impossibility to operate
sefety cars for the others on a 2 for 1 basis and get them
all over an intersection such as 7th and Spring in one hour.
What is needed is & lerge unit that loads quickly and moves

over the Intersection without the loss of time.

”

It is, therefore, our recommendation that safesty
cerg be withdrawn from lines pessing through the congested
ares as soon a8 other eguipment is available. In this ceon-
nection we think consideration should be given to the use
of & one man- two man cer which cen be opereted by one man
during light traffic periods and by two men during heevy
traffic veriods to increese its effectiveness e&s a8 unit

for mass transport.

Two~Cer Trein Operstion

The last seventy five cers placed in service by
the Los Angeles Railway and 2ll1 those now on order are
designed for train operetion. It has been pointed out in
preceding parasgraphs that large quick loading units ere the
most suitable for mass transportation in congested ereeas.
The two aar trein supplies the large unit but the quick
loading.feature is not sttained becausé of the high plet-

form and the seat errangement.

The full value , of the car equipment designed for

train operation is not being realized because of the way
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in which it is being operated. Most of the ocars have been
running as single units and those made up as trains were
rarely uncoupled except to shop one of the cers. On the
Grand-Moneta Line the trains were operated about 18 hours:
later they were cut off after the P.M, rush period, end
operﬁtod only sbout 14 hours. On the San Pedro-Western
Avenue Line the two car units were put out as trippers, or
single cars changed off on the road for a two car train
just before the rush period and the train changed off for
a single unit just after the rush period.

Substituting trains for hingla units and vice
versa involving transferring of psssengers on the atréet
should not be made a regular practice. Such & procedure
ought not be necessary with car equipment designed for
.train operation. It should be possible toc augment the rush
hour service by making up two car trains by coupling a car
from the car house to one running on the street. After the
rush hour the second car cen be cut off again and sent in

leaving s single cer in service.

Two car train operation is not recommended for
all day service on city lines unless the travel 1s 8o heavy
that the time spaaing of cars with trains in service will
s8till provide a reasonable frequency to attract short haul
traffic. If spplied to & split terminsl line it results in
infrequent service on each branch. It makes a particularly



bad oombination if single and double units sre intermingled
in branch line service in off peak operation.

The service on the Crand-doneta Line under this
plen may be taken as e&n example. Using single car units the
bese trunk line headway mid-dey was 4 minutes making 8 min-
utes on each branch, with alternate cers going to Mancheater
and to 54th and llesa. Using two-car trains the main line
hezdway wes § minutes and the branch line headways were each
16 minutes, which is not reascnably frequent city service.
When single units and two-car trains are intermingled, the
single cars follow 4 minute spaces on the main line and the
trains follow 8 minute spaces on the main line., The single
car that follows 4 minutes benind a train on the main line
will have a 12 minute (8 plus 4) space on the. branch line
because the train shead of it went to the other terminel.

If the branch line requires an 8 minute service with sin-
gle cars, the single car following the 12 minute spasce on
thet branch will be overloadedl. Our recommendation that

two-car trains be taken off mid-dey service on the Grand-

Moneta Line was adopted, effective July 186, 1923.

We do not maintein that two-car trains should
never be used in mid-day service on city lines but their
use generally should be restricted to lines without split
terminels and to lines heving a very frequent service. The
Pico-Bast First Street Line would have been a much better
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application of 14 hour train operation than the Grand-Monets
Line for the reasons stated although it is doubtful if an
8 minute headway would be satisfactory on the Pico Line es

a substitute for the present 4 minute heasdway.

Reassigrment of Routes to Divisions

Prior to April 1, 1923, it was the practice, with
few exceptions, to operste the cars on through routes from
two divisions. This assignment was not arranged in order
to classify cars or equipment nor for the convenience of
getting cars on their respective routes, It is recognized
that there ere conditions under which it is adventageous
to operate & route from two cer houses but there are more
edvantages in having all the cars from one division pro-

vided no materisl increase in mileage is entailed.

One distinet advantege of having sll cars of
one route from one division is that the crews work  together
better. There is not the petty friction that arises be-
tween crews from two divisions working on the same line.
In investigating matters involving several crews one div-
ision Superintendent would hendle 211 the cases. Since
run assignments ars made up by routes there is an oppor-
tunity to srrenge better work-runs for the traimmen if
ell of the cers ere ih one division. The new arrange-

ment also simplifies work in the suditing department.

For one or two early morning inbound trips on
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lines having terminals remote from the car house from which
the line is operated, one or two cars from another car house
may be used in order to keep down the spread time in the
rung end to save & very early pull out. The anslysis of the
locel situation showed the assigmment of routes to & single
division to be desireble and our recommendation for this

chenge was adopted and put into effeot April 1, 1923.

Need For Additional Special Work

There 18 a very serious leck of special work on
the lines of the Los Angeles Railway. It is our opinion
that & more liberal policy should be pursued in designing
specisl work lsyouts. It is a mistake to design a layout
only for the existing regular routing. Provision should
be made for slternate routing in emergencies. The reverse
poliocy seems to be followed, for many pieces of special
work that would be useful in emergencies are not repleced

when rebuilding the traock. A few exemples will suffice.

For meny months there was much unnecessary delay
to cars going into Division One because & crossover had
been removed near 6th and Gential meking it necesssary to
switeh every car individuelly over the crossover one oar
length from the busy intersection of 7th and Centrsl.

The patrons of the "U" Line were snbsocted to inexcusable
delay. The crossover has been restored and conditions

very greatly improved.
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There is still unnecessery delay at 7th esnd Central
due to cars switching against traffic in pulling out and in
from Eest 7th Street to the car hounse. Double track curves

are needed in the north east angle.

The track arraengements leading from Division Three
car house are entirely inasdequate. Every ocer out eand in has
to pass over a single track and a derailment or an scoident
on this track might parelyze the service on half e dogen
lines. Such a track arrangement to serve a car house with
a capacity of over.250 cars is ridioculous. Additional
curves are needed at 28th and Dayton for line "W" cars out
and in, to and from the Garvanze end of the line so that

they will not delay cars on other lines.

In the event of a8 serious blookads dne to fire,
derailment, accident or other esuses in the centrsl busi-
ness sree it is extremely difficult to find e diverging
route so thet cars may be kept moving. At such times it
is elmost impossible to umse crossovers bechuse of other
traffic. Cars north bound on Broesdwaey cannot be diverted
off Broadway after they pess 1lth Street until they reach
4th Street even though there are crossings at 10th, 9th,
7th and 5th. At one o'clock in the morning it might be
possible to back a car eround & curve against traffic at
7th and Broadway but not when there is sny traffic on the

street.
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There is not 8 single place where & car southbound
at the Plaza can make & loop and go back north. Cars cen be
diverted from the Flasza or Temple Block vie either Main,
Spring, Broadway or Hill, dbut when once started down one of
these streets there is no chence to make & loop and get back
on any one of the other three streets. It is not even pos-
sible by going vie Hill end 5th to Pizueros or via Broedwasy
and 7th to Grend. There is not a curve permltting a car
from the north to turn east anywhere on Figueroa, ¥Flowsr,
Grand, Hill or Broadway. This is possible only at 7th on
Spring Street but then there is no curve at 7th and Mein
to permit the cer to turn beeck north. Similarly there are
no loops possidble by turning to the west off of Main,

Spring, Brosdwey or Hill.

With three lines coming from the west on 7th
Street it is impossible fo divert an eastbound car either
north or south at 7th and Figueroe, 7th and Grend, 7th
and Hill or 7th and Mein. A cer could be turned north et
Broedwey or Spring but could not £find & continuous route
to pet back west on 7th Street unless it was sent to the

Pirst-lkiein-Spring loop at the Temple Block.

In the not very distant future it will be necess-
ary to turn beck some of the rush hour tripper service at
the edge of whet is now the congested aree, Not all cars
on the lines will be turned beck but enough of them to pro-

vide service for those who are accustomed to board cars



near the edge of the congested area. Such & plan is now be-
ing used successfully in Chicago but there is not a single
place on the edge of the congested eres in Los Angeles where
this plan could even be given & trial becasuse of the almost

unbelievable lack of special work.

The location of the industriel sree Beems to be
fairly well defined in the sudburb of Vernon approximately
four miles south east of the central business srea of Los
Angeles. Lack of special work at many intersections pre-
vents an effiecient handling of traffic to and from this
eree snd prectically sll passengers are now required to

transfer.

Extra cars from other lines are used to sugment
the service on the "J" and "V" Lines that serve the indus-
triel districts but they cammot be routed through to dis-
triots where the workers live because the special work is
lacking. It should be possible to turn cars north off
Vernon Avenue to the intersecting lines snd it should be
possible to route cars from Vernon Avenue south on Moneta,
and vice versa. Cars from the industrial eres north on
Senta le Avenue dump off many passengers who transfer east
on 7th Street and north on the Mateo Shuttle. 8Special
work is needed for through service at this podnt.

It is recognized that speciel work 1s expensive

and should not be westefully loceted but the fullest con-
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sideration should be zZiven to the need for additionsl curves
to permit s more flexible service in emergencies end to per-
mit special through routing firom the industriel district,
and to permit turnbacks at the edge of the congested eresa.
We have made no ettempt to go into the subject exhaustively
but some of the definite points cited in the preceding para-
graphs may serve to show the seriousness of the situation
from a service standpoint. There should be the fullest co-
operation between the engineexring department and the oper-
ating department in & further study of this problem and we
recommend that & liberal policy be asdopted in the matter

of specisl work.

Blimination of Stops

On some lines the stops ere too close together
resulting in en averege schedule speed thet is too low, end
in an unnecessary weste of energy. The car rider is not par-
ticnlarly interested in the second item but he is interested
in the time required to carry him to his destination. Too
many stops result in sn uncom:i®ortable ride for the passenger.
On meny lines the ekip stop orr elternete stop plan is in
force and it is recommended that tre seme plen be carried to

2l1l lines.

Co-operation with Pecific Electric

Since there sre streets on which the Los Angeles

Reilwey and the Pacific Electrie Heilwey operate jointly it
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is essentisl that there be the fullest co-operstion in clear-
ing up blockades due to defective equipment, derailments or
accidents. It was found some months ago that there was some
disposition on the pert of each company to let the other
look after its own troubles exclusively, rezardless of how

many cars of both systems might be tied up in the dblockade.

In fact, thers was an order in force forbidding
the use of tﬁe Los Angeles Reilwesy emergency truck in clear-
ing up eny Pecific Electric troubles. The public is not con-
cerned with petty jealousies and the compeny certainly leid
itself open to Just criticism for refusing to sct while Los
Angeles Railway petrons were being deleyed and inconvenienced.
Upon our recommendeation this order was cancelled end full
asgistance 1s now glven whenever the Los Angeles Reilway's

emergency crew gots on the scene.

There was one other matter of co-operation of par-
ticuler importance. In meking observations of traffic con-
ditions on the streets it was disclosed thet cars were being
unnecesserily delayed on Main Strset due to some delay in
giving signels end throwing switches by the towerman in the
Pecific Electric Station at 6th and Masin. Ounr recommenda-
tions for improving this situation were sdcpted and operat-
ing conditions were imnroved both for the Pecific Electriec

Railway and the Los Argeles Railway.



Handling Complaints

Prosumably there will be complaints filed with pub-
lic service companies as long as they are in business but it
seems that there is & growing understanding of utility prob-
lems on the part of the public at large and a willingness to
have the problems expleined.

Complainants ususlly seek the highest official they
heve any hope of being able to reach, tell him their story
and bring to bear all the influence possible for a favorable
decision., The higher the official the less time he has for
details of operation and it might prove to be for ths good
of the serviee to withhold & decision until the department
subhead hes been given sn opportunity to investigate end re-

. port.

Compleinants do not alweys havse ALL the fects bear-
ing on the metter in hend end if the executive or department
head will give the men in his own orgenization moet familisar
with the matter an opportunity to be heard it may materielly
affect the decision reached.

It may be a safe rule in mercantile business to
ettle complaints on the basis that "the ecustomer is always
right", because the settlement involves only the individual.
In the street railwey business conditions are comnsiderably
altered. Suppose a passenger compleing that he boarded a

car to go to the end of the line but the car was turned
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back somewhere and the passenger had to transfer to reach his

destination. He demands thet all cars run through to the end

of the line.

Settlement of this comoplaint on the basis of "the
customer is elweys right™ would be to ignore the cleims of
hundreds of other petrons who ere benefited by heving the car
turned back so thet service may be meinteined iz both direc-~
tions glong the line. It would therefore'appear obviocus that
great cere needs to be exercised in issuing orders effecting

operating metters until all the facts have beecn presented.

Complaints of treimmen regarding schednles, work
assigmments and discipline shounld be handled in the seme man-
ner, always giving the depertment subhead sn opportunity to
present all the facts he hes beering on the matter. If such
& plan were followed there would be less misunderstending

end 8 better spirit in the organization.
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Features of Adeguate Service

Too much stress cammot be laid upon the absolute
necessity for a systematic snd continuous treffic survey by
the schedule department. The only commodity the Los Angeles
Railwey Company has to sell is service. The service ought

to be adequate - commensurate with the fare.
‘Adequate service hss four outstanding features:-

(1) Sufficient cars to hendle the
traffie.

(2) Cars operated frequently enough
to serve & reasonsble convenience.

(3) Cars thet run with regularity.

(4) Cars that run with speed, not
recklessly but fast enough to satisfy the

pessenger that he is getiing somewhere.

Commenting briefly on these four points it may be
said;:~
(1) "Sufficient cars to hendle the
traffic" does not mean s seat for every pass-
enger at a2ll times. The Americen people do
not expect it nor went it,; though they some-
times think they do. During off peak periods
there should ve approximately & seat per pass-
enger after making allowance for those who pre-

fer to stand. Standing by preference is still



a reel fector on the Celifornis type cer with
its closed center section and open end sec-
tioﬁs. smoking being permitted in the front
open section. DJuring rusk hours adequate ser-
vice contempletes cars loeded to comfortable
cerrying capecity. The number of standing
passengers that may be carried on e car and

be within the limits of comfortable carrying
capacity is determined by the width of aisles,
arrangement of seats, amount of unobstructed

floor space end the arrangements of entrances

and exits.

(2) "Cars operated frequently enough
to serve a reasonsble convenience'". During .
the off pesk hours the travel on many lines
is so 1light that it becomes a question not of
how many cars mnst run to handle the passengers
but how infrequently can they be scheduled and
8till serve a reasonable convenience. The dis-
tance of the territory from the business seo~
tion of the city, or from some other traffiec
center, the proximity of other lines and per-
haps the density of population in the terri-
tory served are some of the factors having a
bearing on the required frequency of cers to

gerve a ressonable convenience.
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(3) "Cars thet run with regulerity”,
not that the time interval between cars should
be the same a2t 2ll reriods, but thet cars
shonld be on time et the intervels prescribed
1.1 the schedules. In other words, cers must
be on time, neither lete nor shead of time.
Even s minute mekes a difference. If the first
ear_is one minute chead of time, and the second
car is one minute late, and the prospective
passenger has just missed the first car, it
means that he must wait two minutes longer than
the schedule maker intended for him to weait.
Not only that, but the sescond car hes e larger
load than its shsere bdecause it followed a time
intervel two minutes longer then the schedule
meker intended. It seems particularly hard to
convince old motormen of the disastrous effects
on the service of ruming & minute or “wo eghead

of time.

(4) The fourth element mentioned as
being e feotor in sdequate service waas spsed -
"Cers that run with speed, not recklessly, but
fast enough to satisfy the passenger that he
is getting somewhere". Safety first, of course,

but up to & certain reesoneble limit it cannot

be sald that accidents increase with speed;
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speed is not the controlling element in aceci-
dents. Slack time in schedules should be
taken out. People living in an sutomobile age
demand speedy transportation.

Importance of Traffic Analyses

It is at once apparent that the charscter of the
scnedules has a vital bearing on items 1, £ and 4 referred
to above as factors in edequefe service. Item 3 is largely
a matter of supervision snd discipline discussed olsewhere

in the report.

Obviously the schedule department must have acour-
ate traffic data upon which to build schedules if the right
number of cars are to be provided, if they are to be nronerly
distributed as to time and spacing, snd if they are to be

scheduled at the prover speed.

The importance of the gchedule department of the
electric reilway is tﬁo often overlcoked. It is one of the
very vital spots of the railway. Correct schedules can show
profitable operation on & given fere end satisfy the travel-
ing public with edequete service. Incorrect schadules on
the seme fare might show too much service and too little re-
turn, or too much return eand too little service. A lerge

emount can be wested very gquickly by improper schedules.



Profitable and Unprofitable Lines

The auditing department prepares daily a state-
ment by lines showing the revenue, number of passengers
carried, revenue per passenger, expensge per passenger, net
profit per passenger, car seat miles per passenger, percent-
ege of transfer passengers and other detas. This report
makes it possible to compare the performance of any line
from day to day or to compare one line with another pro-
vided the different conditions obtaining on the various

lines are not overlooked,

It 18 not possible to put all lines on the ssme
earning besis beceuse of the variable factors such as the
length of the line, the speed at which it can be operated,
the number of passengers cerried, their distributlien along
the line snd their distribution by time periods throughout
the day. On a flat fare end a2 universael trensfer basis
some lines will never show & profit. If an attempt were
made to reduce the service on these lines to & point that
would materially pull down the expense per passenger it
would cause such an overcrowding of cers thet the traffic
offering 1itself could not be handled, ceusing & reduction
in revenue as well ag a reduction in expense so that the

net per passenger would still not show & profit,

Such a situetion would prevail on the Eagle Roeck

Line, the Washington-Garvenze Line, or the Eest 4th-Hoover
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Line due to long haul and the character of the travel, These
lines are consistent losers according to the auditor's re-
port. On lines which have a2 high poro;ntago off transfers
guch as the Vernon-Vermont Line, or the East Jefferson Line
or the Gage Street shuttle a similar situation would prevail.

The good lines that show a profit must help carry :
the poor lines that show a loss. If service wore added on
such lines as the Pico-Bast First, the Stephenson-West 7th,
or the University-Central until their average carning per
passenger was reduced to the system average thore would be

an insufficient surplus to carry the weak linesn.

It must therefore appear evident that an sdjust-
ment of service to make all lines show approximately the
seme profit per passenger or to provide the same number of
car seat miles per passenger is not the goel to be attained.
The auditor's daily analysis cammot be used as the measuring
stick of the adequacy of the service unless it hes been cali-

brated by actuel traffic observations on each line.

ya
Traffie Checking Methods

It is therefore essential that the schedule depart-
ment should include & permanent traffic checking staff in
order that continuous systematic checking be carried on, and
in order that the service may be sdjusted to the traffic de-
mends, A tontative program has been outlined for checking
gll lines not less frequently than every thirty days and
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particuler lines as much oftener as conditions may require.
The staff should include at least eight regular checkers.
Owing to the limited opportunity to guﬁ observations on
Saturdey and Sunday travel, the checking program should in-
clude observsations every Saturdasy and Sunday, sllowing
checkers a day off in the middle of the week.

The traffic chockers must be accurate in their
observations and records and men with proper quelifications
should be selected and trained for this work. Traffic ohock;
ing is not to be looked upon as & place to use disabled or
convalescent traimmen. The records of the traffic checkers
form the basis for making schedules and the need for relia-

bility is beyond argument,

New forms have been recommended for use in record-
ing and summarizing the traffic data. These have been adopted
and are in use. We have 2lso recommended methods of showing
the traffic data graphically and these have been adopted.
The following paragraphs set forth some of the details sﬁd
characteristics of travel that show clearly from the charts.

Graphic Representation of Traffic Data

Chert 21, for exsmple, shows the fluctuations of
traffic and variations in headway on the East First Street
Line when checked st 1st and Santa Fe on Thursday, February
8th, 1923, Kach vertical line represents & car, the length
of the line being in proportion to the number of passengers
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carried sccording to the verticel scale, one millimeter rep-
resenting one passenger. The time the car passed the check-
ing point is shown on the horizontal time scele, -~ one

millimeter representing one minute.

FProm this chart 1t is poseidble to get en idea of
the passenger loading of cers and the time spaaing between
ears very quickly. The following points may be néted from
this chart:-

(1) There is frequent service end cars
are well losded inbound (toward congested busi-
ness section) in the morning rush period, 6 A.M,

to 8 AM,, thinning out from 8 AM. to 9 A.M.

(2) Cers checked st 6 A.M. are well
loaded indicating that checking should start
eerlier as there 1is early riding on this line.
(Workers to industriel plants, etc.) Checking
at this point now sterts et 5:20 A.M. or 5:30
AM,

(3) Outbound travel in A.M. rush
period is very light showing one wey rush hour

travel.

(4) Inbound service in the middle of
the dey is on a very regular headway with an
average of & seat for every passenger. The

infrequent heavy losds are probably due to
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pickup of peseengers et steam railroed sta-

tions.

(5) Outbound service in the middle
of the day is not as regulsr as inbound due
to the delays encountered in coming through

the congested business erea.

{6) An example of the usual unequal
distribution of pessengers on the cars when
three cars are bunched after a delay is shown
on the outbound chart st 2:47 P.ll, The first
car at 2:47 carried 104 passengers, the second
car at 2:474 carried 55 psssengers and the
third at 2:48 had only 35 passengers. A sim-
iliar condition prevails on & group of three
cars inbound just after 3:20 Z.M.

(7) The example cited under (6) above
gerves to show another thing. The three cars
that followed a "space” or "gap" outbound at
2:47 P.M. ere the seme three cars that follow
& "spece” inbound 30 minutes later. This
shows how a "space” circulates bgck and forth
unless & car is turned back to fill the space.
(In this case the third car with the lightest
load would heve had very few passengers by the

time it resched the last crossover. Pessen-
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| gere could have been transferred to the car
ehead, eand the third cer in the bunch turned
back shead of its scheduled time to take the
place of the cer that wes late. This is where
proper supervision comes into pley as a factor

in sdequate service.)

(8) Frequent service and heavily
loaded cers are shown on thé outbound chart
during the evening rush period from 4:00 P.M.
to 6:30 F.ll. Even during rush hours when cars
get through in bunches the last car in the
group may heve empty sests. This shows the
importance of regular spacing of cers. On
account of delays and interruptions in the
congested area, most of which are beyond the
company's control, it is often impossible to

prevent the bunching of cers,

(9) Inbound night travel is very light.
The outbound travel is largely from moving pic-
ture houses and is somewhat irregular. Some
cars ere heavily loeded end others have empty

seats.

In order to get a better quantative idea of the

traffic handled than can be secured from Chart 21, the data
from traffic checks 13 gummsrized by 20 minute periods and

—a



-G

plotted in the form shown in Cherts 22, 23 and 24. From
these 20 minute charts the required headwasy for schedules to

give adequate service can be readily determined.

The traffic data on Line "P" taken at lst and
Santa ¥e on Thursday, ¥ebruary 8th, 1923, plotted on Chart
21, has been summarized by twenty minute periode and plotted
on Chart 22. The solid line shows total passengers carried
in the twenty minute period and the dotted line shows the
average number of passengers per car in the same period.
For convenience in analyzing the data the inbound and out-
bound curves are put on the ssme sheet with the inbound at
the top on an inverted scale.

The morning peak inbound and the afternoon pesk
outbound (Chart 22) are characteristic of the travel on
normal weekdays, Monday to ¥riday. The morning peak is
about 1000 passengere in a twenty minute period while the
travel in the middle of the day drops to an average of
about 240 passengers per twenty minute period.

The outbound pesk im the afternoon reseches a
maximum of 1440 in the twenty minute period 5:00 P.M. to
5:20 P.M. but the preceding twenty minute period totaled
only 610 psssengers. By reference to Chart 21 on which
the time and load of each car is shown, it is clear that
some of the cars in the period from 5:00 P.M. to 5:20 P.M.
were delayed and normally should have filled in the gap



between 4:45 P.M. and 4:56 PJM. Making this correction the
normal 20 minute peak 5:00 P.M. to 5:20 P.M. is aspproximately
1200 passengers.

The trevel characteristic is entirely different on
Ssturdays (Chart 23). The morning peak inbound is not greatly
different from that on weekdays. The inbound travel mid-day
from 9:00 AJ. to 4:00 P.M. and outbound after 7:00 P.M. is
heavier Saturdays than other weekdays. The most striking
difference, however, is that the outbound travel ie not con-
centrated into the 4:00 P.M. to 6:30 P.M. peak but on Satur-
day is spread out from noon until 7:00 P.M.

The Sunday travel has a characteristic that is en-
tirely different from that on either weekdays or Saturdays,
as shown on Chart 24. The morning travel is light, and for
the balance of the day the travel is just about the same as
that of mid-day on weekdays. The absence of any peaks on
Sunday is the important difference.

The number of cars scheduled for operation by
hourly periods during the day on weekdays, Saturdays and
Sundays is set forth gresphically in Chart 20. The oars on
weekday schedules are shown by the solid line. The morning
and afternocom peaks are very pronounced, the ratio of ocars
scheduled in the afternmoon peesk being two and three tenths
times the number in service at mid-day, and three and two
tenths times the number in service a2t 9:00 P.M. It may be



noted that the curve of cars in service (Chart 20) has the
same characteristic pesks as the total pessengers handled
inbound and outbound from the congested area (Charts 14 and
15).

The Saturday curve has an entirely different char-
scteristiec. The cars in service during the morning peak ount-
number those used at any other period. The afternoon 5:00
PM. to 6:00 P.M. peak is much lower than that on weekdays
but it will be noted that the number of cars in service at
noon is substantially greater than for the corresponding
periocd weekdays showing how Saturday schedules are varied
from weekdey schedules to care for the increased travel due
to business half-holiday.

On Sundays the curve of cars in service has an en-
tirely different characteristic from that for Saturdays or
weekdays. There are no peaks, approximately the same number
of cars being in-service from 10:00 A.M. to 9:00 P.M. and
thus the Sunday schedule is built to fit the Sunday traffic.

It will be noted from Chart 19 that the number of
cars in service during the afternoon peak has reached 2 maxi-
mum of 923 on June 5th, 1923, the average daily maximum being
about 915, On Seturdsys and Sundays the maxims are much
lower due to the different distribution of the travel. The
Saturday maximum was increased spproximately 50 cars in March
and now ranges from 726 to 735 during the morning rush which



=82~

is the heaviest period on Saturdays. The Sundey end holiday

average maximum number of cars in service is 350.

Special Charts

In anelysing traffic data and other statistics
relaetive to schedules, earnings, need for rerouting, reasons
for not running all service to the ends of the line, time
sctuslly used by cars through congested district, ete., the
value of & graphic representation of facts should not be
overlooked. There heve been included in this report a few
examples8 and others have been filed with the Superintendent
of Schedules who should direct the preparation of this infor-

mation.

Chart 25 has been prepared to show the effeot of &
new schedule on the Washington-Garvanza Line. On April 1st,
1923, the mid-day service on that line was increased from &

6 minute headway to a 5 minute headway requiring the operation
of epproximately 700 additionasl car miles daily. The addition-
al car miles failed to produce any appreciasble increase in
revenue. The more fregquent service feiled to attrasct any new
business. Adequecy of service on this line as between & 6 min-
ute heedway and a 5 minute heedway should therefore be deter-
mined by traffic checks. As pointed out in another peragreph
this is one of the lines thet would show a loss from operation
due to the long haul traffic.

Chart 26 shows grephically the distribution of travel
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on the Eegle Rock Line from 7th and Broadway te the Eagle
Roek terminsel on eighteen individual trips. The purpose was
to show that all the servioce should not be opersted to the
Townsend terminal but & part of it should be scheduled to
turn bsck at West View. The traffic checks for determining
adequsacy of service on the line are regulerly msde et 28th
and Dayton so that in tebuleting each of the eighteen "rid-
ing checks" from 7th and Broadwsy to Townsend, the number

of passengers on the car at 28th and Dayton was taken as 100%.

The number of passengers on the car at each of the
points shown was celculated in percentage of the number on
the car at 28th and Dayton &nd the results plotted as one
curve. This was done for esch of the eighteen trips. While
there are some trips on which the number of passengers on the
car at Plaza or Bridge Junction exceeds the number at 28th
and Dayton, the latter is shown to be the proper checking
point for the line, all trips considered. The one trip show-
ing 130% as meny psssengers et Plaza and Bridge Junction as
at 28th and Dayton had only a maximum of 24 passengers and
wes Just enough out of the ordinery to prove the rule by the

exception.

Practicaelly 8ll of the eighteen trips plotted on
Chart 26 show clearly the same general characteristic,
namely thet the number of passengers on the car decreases

approximately in proportion to the distance from 28th and
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Dayton. At West View there is on the average only sbout 30%
of the total meximum losd still on the car and only sbout 6%
of it is carried to the end of the l1line,

Provided there are cars emough to handle the traf-
fic and provided they are operated freguently enough to serve
& reesonable conveniance (the distsnce of the territory from
the oity, considered) then it may be conoluded that adequate
service does not require 100% of the cars beyond West View
for the bensfit of only 30% of the traffis. Upon our re-
commendation besed on this and other similar data new sched-
ules have been put in effect on thie line which embody the
principle of turning back a part of the service at a point
short of the end of the line. This applies only during the
time when the mein line headway passing 28th and Dayton 1s

8 minutes or lesgs.

It may be noted in passing that the new schedule
incresses the off-peak service both mid-day and at night
although the line shows & net profit in red figures. The
oars have been badly crowded both in rush hours and in non-
rosh hours fully justifying an increase in service from that
standpoint, even though the auditor's report shows it to be
a consistent loser. Based on the figures in that report
this i8 & line on which, at the present rate of fare, the
company cannot hope to show & prdfit. The Eagle Rock end
of the line is 94 miles from 7th and Broadway indicating a
high figure in car seat miles per passenger especially when
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all cars run through to the end of the line.

Chart 27 showing certain conditions on Line "J",
is another one that serves a special purpose, the deta being
represented in the same manner as explained for Chert 21.
The solid lines on the chart show passengers on cars to or
from Huntington Park while the dotted lines show passengers
on cars to or from Slsuson and Senta Fe, as observed at Ver-
non and Sante Fe. Workmen in the industrial plants along
Santa Fe Avenue south of Vernon cause the Slauson oers to
show moderate loads outbound between 6:30 A.M. end 7:45 A M.
end inbound between 4:00 P.M. and 5:45 P.M.

At no other time throughout the whole day do the
Slsuson oars show snything approeching & seated load, while
the Huntington Park cars show loads in excess of seating
capecity even in the off-pesk hours 3% miles out from 7th
end Broadway. The Huntington Park cers are carrying hesavier

loads than the Slsuson cars in the ratio of 4 to 1 or 5 to 1.

Based on such a showing we have recommended that
all "J" cars be routed to Huntington Park, exocept for_special
shop cars, and that the normal service on Santa Fe Avenue
south of Vernon be supplied by line "V" cars, This plan has
been sdopted and the specisl work required for thls rerouting

has been ordered.
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Preparation of Schedules

In the preparation of schedules our recommendations
for using the traffic graphs have been adopted and are now in
effeot. The 20 minute charts (similar to Chart 22) for sev-
eral different days are taken and analyzed, compering one day
with another, correcting for distortions, and a representative
one is selected. From it the headways are determined based on
the number of passengers carried. For example, take Chart 22
which shows spproximately 250 passengers &s the everage sus-
tained maximum per 20 mimumte period during the middle of the
dey in the controlling direction of travel, which is inbound.
If it is desired to schedule service on the basis of 50 pass-
engers per car, then five cars will be required in each 20
minute period, resulting in 2 4 minute headway, It may be
noted that after 11:40 A.M. the inbound travel falls off eo
that & 4 minute headway throughout the middle of the day

would show an average of less than 50 passenger's per car.

In & similer manner the headways required for
other periods are celculated except that in the rush hours
the everage number of passengers per car must be increased
to perhaps 80 or 88. To carry 1300 passengsrs per 20 minute
period on the besis of 80 per car would require e 17 minute
headway. And in this manner the required headways past the
point of maximum losd sre selected. In transleting the 20

minute chart into headways & convenient table hes been
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devised which showa the passenger carrying capacity on dif-
ferent headways at different densities of loading per car,

In addition to the traffic charts from which the
headways are determined, the schedule maker must also have
riding cheoks to show the time required between time points
gll slong the line at the different periods of the day. Re-
ference has been made to this feature in the section of the
report entitled "Adjusted Rumming Time", page 33. The sched-
ule maker himself should make several trips over the line to
refresh his nowledge of conditions,

We have recommended & different plan of laying out
schedules than has been used heretofore. ,ﬂhilo the schedule
maker is laying out his schedule the new plan gives him &
better idea of the relative position of the cars, not only
at terminals but at intermediste points and gives him a
chance to show actusl layovers on each trip. If any sub-
sequent changes or adjustments are to be made he can see at
once what leoway he has for shifting the time of each car.
After trying out the new method it has been adopted becaunse

of time saving and other advantageous features.

In laying out schedules providing for turnback
service, that: is, where all cars do not go through to the
end of the line, the principle of having short lline cars
follow longer headways than through cars has been adopted
in order to balance the loads on the long and short line
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cars. The heesdway differentisl on turnback service may not
be the same in all instances depending on the trevel charac-
teristic. An average main line headway of 5 minutes might
be split as a 6 minute interval before the short line car
and & 4 minute intervel before the long line car, or the
differential cut to one minute by using 5% and 4% minute
spacing.

Schedule Forms

A change has been made in the form of the sched-
ule and crew assigmment sheetas. Formerly the schedule sheet
showed the leaving times of esch train number from one ter-
minel on the left half of the sheet and from the other ter-
minal on the right half of the sheet, &ll on one horizontal
line. To follow a train number through ite operation from
the time it left the car house until it pulled into the car
house it was necessary to look back and forth from one side
of the sheet to the other. This schedule sheet was never
posted for the traimmen but was used for office reference.

Copies were secured by the ditito-graph.

For the trainmen's use there was a large sheet
that showed the days work for a crew arranged in & horizon-
tal section of the sheet giving the various times at which
they were due to leave the teiminals and the times when
reliefs were made. On this sheet the various pieces of

work by each crew were groupeil together but in order to
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follow one car or train on its schedule throughout the day
it was necessary to look all over the sheet for the parti-
cular train number. For the division clerks, fhe time-
keepers and the auditor's office & condensed work run sheet
was supplied showing "time on" and "time off" For each pilece
of work for each crew and the total time of the run. Thus
on the old plen the information was grouped three ways on
three forms.

On the new form of schedule sheet the information
that was formerly in three pleces has been combined on one
form and sdditional information shown. The run guide as
arranged in the form previously sent te the timekeeper is
retained in the new schedule sheet., The times that cars
are due to leave terminals and one intermediate point on
each half trip are shown in the body of the sohedule. The
intermediate time shown is usuelly for the time point just
at the edge of the congested area inbound.

The details of runs are read horiszontally, and
each section of the details of runs represents the move-
ments of an individual car or train during the day. The
movements of each individual crew are indicated by run
numbers written in bold figures, so that the various pieces
of work of each individual orew may readily be picked from
the schedule. By using this method, the schedule permits

one to follow sll movements of cars as well as crews, &
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feature which is not easily pcsesible when each horizontal
section of the details of runs refers to the day's move-~
ments of an individual crew rather than of an individual
car. |

The new schedule sheets are prepared on the type-
writer and sre arranged for blue printing so that as many
copies as desired may be had &t any time. All working
copies should be blue prints. The master copy should be
kept corrected to date so that any copies taken at any time
may be ocorrect. An office copy, & cerbon copy of the ori-
ginal, should be kept to show the succeazive changes and
alterations without obliterating the original figures so
that ready reference mey be had at any time to the exsact
times on the schedule on any particular date.

It has been the pracntice for some time on the
lines of the Los Angeles Railway to make out separate
gschedules for week days, Saturdays and Sundays (indicated
by the cars in service on Chart 20) because of the differ-
ent characteristics of travel on these three daye, which
was clearly shown in Cherts 22, 23 and 24. It was thought
by some that there should be further differentials in the
gchedules as between the Tive week days, but it has been
demonstrated to their satisfaction that the differences
between the other days are so slight when spread out over
the whole day that it would be impossible to change the

schedules to meet the minor fluctuations at any one time,
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although the total for the day might appear to be sufficient

to warrant it.

Work Assigmments for Traimmen

It is 2lso a part of the work of the schedule de-
partment to meke up the work runs for motormen and conductors
after the schedules have been prepered. Inasmuch as sched-
ules are based on the demends of traffic ‘they should be laid
out to meet that demand as near as is reasonably possible and
not with the idea of providing work runs for any individusl
trainmen or group of treimmen. Conditions controlling the
number of cars operated are something which the Company can-
not change and therefore it is not to be expected that work
runs for the motormen and conductors can be laid out exsctly
the seme from one schedule to aﬁother. The cars cannot leave

and return to the car house at the same times on all schedules.

Those not familiar with the street railway business
sometimes find it difficult to understand why the working con-
ditions for motormen and conductors cennot be made the same -
as working conditions for employees in other lines of busi-
ness. As, for exsmple, why it is necessary for street car
men to have such & long spresd of time in which to complete
a day's work. It might help some in the understanding of
this question if reference were made to Chart 20, which shows
the number of cers in service by one-hour periods throughout

the day. Cars must be on the street in time to take other
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employees to their places of bhusiness in the morning, and
cars must be on the 8treet to take other employees home and
return to the car houses in the evening, so that street car
men are required to extend their day's labor over & long

period of time.

Many references have been made to the morning and
afternoon rush periods when great masses of people demand
transportation within limited periods of time. This uneven
demand for service is one of the fundamental characteristics
of the business which every street railway would gladly
change if it could, because if affects not only the working
conditions for the train men, but also invelves & heavy ex-
pense on the part of the company for cars, car houses, power,

substations and equipment in use for only & limited period.

One of the fundemental difficulties in connection
with the operation of cars on the Los Angeles Kailway is that
too meny of the cars are operanted as trippers by extra crews
and not enough of the cars are made a part of regular runs.
This means an unusually large extra list and it means that
men have to "fight the extra board" for perhesps several
years. This is not a satisfactory condition of affairs and

nguld be improved by sllowing & slightly greater spread in
tha runs so that the day crews coming out of the car house
ot too early in the morning could be used again in the after-

noon rush. It is apparent from Chart 20 that a great many



crewe must be used both morning and afternoon if the total
number of cars operated are to be handled efficiently. The
spread in the runs on the lines of the Los Angeles Railway
i8 not excessive and in fact is much lower than the spread
in runs on most other large city properties. We believe it
is & distinct detriment to the service without being an =d-
vantage to any particuler number of men, to maintain the
present system of meking up rans. We recommend that more
of the trippers be worked into parts of regular runs and
that the sllowable spread in the tipa to complete the day's
work be sufficiently extended to permit this, - P2 g

The Public, The Employees, andi The Company

By reason of the inherent characteristics of the
movements of thousands of people, caused by their habits or
the requirements of businese, which force great mass trans-
ports within concentrated periods widely separated from
each other, the three parties involved in the transportation
problem - the public, the employees, and the company - must
each give up something.

The Automobile Driving Public must give up some-
thing in the way of parking and driving privileges in the

congested areas.

The Street Car Riding Public must give up some-

thing in the way of convenience becasuse it would be impos-



sible to provide seats for everyone during the periods of
peak travel,

The Street Railway Employees must give up some-
thing in the way of convenience in hours of work because

the peak demands for cers are widely separated.

The Compsny must give up something becsuse cars
and much other equipment must be provided for use during a

very limited period each day.
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INDEX TO CHARTS

Population end School Enrollment.

Increase in Population~- 10 Cities.
Population, Totel Passengers, Motor Vehicles.
Postal Receipts and Bank Clearings,

Building Permits,

Increase in Use of Public Utilities.
Passenger Traffic - Los Angeles Railway.

Total Passengers by Months, 1917-1923,

Revenue Passengers by Months, 1917-1923,
Pessengers Carried and Revenue Car Miles, 1917-1923,
Car Routes - Los Angeles Railway.

Car Flow - Congested Area,

Passenger Traffic Flow.

Total Passengers Inbound - 20 Minute Periods.
Totel Papsengers Outbound - 20 Minute Periods.
Time Distribution of Travel.

EHotor Traffic Arteries.

Pedestrian Liovements.

Meximum Number of Cars Operated Week-days.
Cers Scheduled for Operation.

Pessengers and Headwey - Line "P".

Passengers by 20 Minute Periods - Week-deaysg - Line "P",

Passengers by 20 Minute Periods - Seturdasys - Line "P".



=9 -

Index to Charts eont.

24,
25.
26.
27.

Passengers by 20 Minute Periods - Sunday ~ Line "P",
Revenuo and Reverue Car Miles - Line "W".
Distribution of Traffic Along Line "E".

Passengers and Headwey -~ Line "J",
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Chart 2

POPULATION
and
COMPARATIVE GROWTH
of
LARGE U.S.CITIES
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Chart 3

POPULATION
Loe Angeles
TOTAL PASSENGERS CARRIED
(Loe Angeles Ry)
MOTOR VEHICLES REGISTERED
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Chart 5

NUMBER AND VALUATION
of
BUILDING PERMITS
Issued In
City of Los Angeles,
By Years 1900-1922
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Chart 6

INCREASED USE OF PUBLIC UTILITIES
Electric-Gas-Water
In
Los Angeles
1910---1922

oo



———
4

1l
1

I

il

i

il

1

H
4

¥

T

T
3R
Rt i3

'
4

i

{4
r

: BEdE R

f

2 EEEEES

i

fi=
s

L SESSESEaaE IRt Rt Nh L

1t

i

Chart 7

PASSENGERS CARRIED
On
Los Angeles Railwgy
1910~--~1922
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Chart 8

Los Angeles Railway
By Months
1917-1923
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Chart 9

REVENUE PASSENGERS CARRIED
On
Los Angeles Railway
By Months
1917-1923
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