


BLOCK SIGNALING 
FOR 

HIGH SPEED INTERURBAN LINES 

A DESCRIPTION OF THE 

GENERAL RAILWAY SIGNAL COMPANY'S 

INST ALLATION OF 

)EL 2A SIGNALS 

ON TH8 LINES OF THE 

WASHINGTON WATER POWER COMPANY'S 

RAILWAYS 

BY R. A. WILLSON 

GENERAL SUPERINTENDENT OF RAILWAYS 

W. W . P. CO. 

TO WHICH IS ADDED SOME INTERESTING CORRESPON­

DENCE AND A STATEMENT REGARDING 

THE OPERATION OF THE SYSTEM 



T HE necessity of providing an adequate and reliable system~of 
signaling on high speed electric lines, that is, a system that would 
insure first, the greatest possible safety and secondly, maximum 

operating efficiency, was recognized by the officials of the 'Washington 
"Vater Power Company's railways at a very early date, and they have 
accordingly made a complete inst allation on about 20 miles of their single 
track lines extending between Spokane and the towns of Medical Lake 
and Cheney in the state of Washington . 

Before contracting for t.his work, the writer made a thorough in­
vestigation of the several systems in use, in th e course of which he visited 
a nd inspected numerous installations a nd several manufacturing estab­
lishments in the E ast. 

A careful con ~ideratio n of th e informati oll gathered during this 
investigation )"P '" a contract entered into with the General Rail­
way Signal Co. ~ .. ,y ()f Rochester , K. 1'., for the installation of the 29 
a utoma tic block signals ShmYll on th e signal location plan , Figure 1. 

The system coyered by this contract is the same as that used on 
t he electric division of t he New York Central R ailroad 's terminal im­
provements in and a round New York City, by the Long Island R. R. , 
New 1'01'1" New H aven & Hartford R. R. , and other lines, with the addi­
tion of automatic train stops which are not used on any of the lines 
enumerated . 

This system is much more expensive, from the standpoint of fi rst 
cost, than those usually adopted for electric lines, but it was felt that 
the addit.ional cost was warranted by t.he increased safety due to the 
continuou s track control of the signals, and the elimination of the tJ·oll e,)" 
contacting and cal' counting devices ordinarily used (which ' indicate 
ingress and exit only) and are incapable of protecting against a car acci­
dentally or maliciou sly moved from a siding onto or afoul of the main 
line, and which are subjed to annoyin g di SH i"rangements in operation. 
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With the system adopted, the presence uf one pair of cal' wheels 
. on or afoul of the main line at any point within t he area protected by a 

given signal or signals is suffi cient to set the signals at the "stop" posi­
tion, and will hold them in that position until th e wheels are mond clear 
of the main line. The same is true if a rail is broken or remoyed. or if 
the insulation of a track joint breaks o.own . The throwing of a ~\\'itc h 
iI). any block sectio~ sets the signals protecting that sectioil at stop; no 
train can. . pass 'a "Stop" signal until one of the train cre\y has c1eare'd 
the" Stop arm" in a manner to be explained later, and any attempt t o 
pass without performing this operation results in the automatic setting 
of the bra)..e .~ and prevents their release until a glass tube, broken h.\' t Ill' 
unauthorized movem ent past the signal , has been replaced . 
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Equipment 

Fig. 2 
'Typical Circu it PI"n. 

The system provides, as will be noted from an exami­
nation of Figures 1 and ~, an overlap control for all sig­
nals, t hat is, the control of all signals by a train is oarried 
to a point beyond the next opposing signal, an a rrange­
ment that renders it impossible for t wo trains approach­
ing each other to meet without one of t hem .receiving a. 
stop signal at least one block a way from the other, and' 
provides two stop signals in 'the rear fo r the government 
of following moves. 

The signaling eq uipment consists .entirely of the 
Signal Company's standm'd apparatus, and includes 
their Model ~-A spindle type of signal mechanism, 
polyphase relays, iron core reactance bonds, etc. 
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Power The cars a re opemted by 600 volt di rect current, 
which makes it imperative to use alternating current 
t rack control for t he signal system , _ in order to secure 
immunity from interference and fa lse operation of the 
latter by the former . 

The 600 vo lt propulsion current is ohtained frol11 
motor generator sets supp lied from a 60,000 volt, 60 cycle 
line. 

l"igure 2 is a typical circu it , showing t he overlap 
control of the signals . 

Current is available at the Jameison Sub-station in 
approximately the center of t he district to be served , 
and is delivered to the buss bars of the signal switch 
board at 2200 volts, whence it is distributed to the signal 
t ransmission lines through automatically tripped oil 
r ircuit breakers equipped with 1. T . E., time lim it relays 
a nd alarm bell s. l\1easurin g in struments a re a lso pro­
vided for each line. 

The transmission lines are each composed of two 
~o. 10 H . D ., T. E ., 'i\T. P ., line noires strung on t he sa me 
poles, and under the main transmission lin e. This sizc 
gives a carry ing capacity such that the maximllm drop 
at the end of a ny line is less th a n l Q% when sta rt ing the 
ent~ re signal syst em . 

Transformers stepping from '2'200 v9lts to the \"CtriOus 
_-voltages required a re pl aced at each signa l and track 

feed .location . 

High tensio n ligh t ing a rreste rs are install ed at -ap­
proximate half mile in tc n-a ls for protection against 
elect ri cal sto rms. 

I HI 



Figure S. 'Vlodel H. Transform"r. 

Fig. !1. Rein.,· Loca tion. 

Transformet·s 

The oil cooled Model H trans­
formers, shown in l<'igures 3, 4 and 
5, a re used throughout . The 2~OO 
volt primaries are provided with 
fu ses located in the porcelain con­
tainers on the back of the cross arm 
which supports the transfo rmer. 

J ndepend en t secondary windings 
are provided for each track circuit 
and for the signal operating, light­
ing, and relay local ci rcuits, the fuses 
and lightning arreste rs for which 
may be seen in the bottom of the 
relay boxes. 

The grid resistam:es for limiting 
the current flow to the track when 
the rails are short circuited a re 
clearly shown in F igure 5. 

Fig. 5. Track F eed Location . 
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The track 'secondary windings a re prO\'ided with 
taps ranging from l.5 to 8 ,"olts for the requirements 
of varying lengths of track sections; the signal second ­
aries provide 220 volts for signa l operation with taps of 
55 volts for signal lighting a nd of 'tS vol ts 1'01' the relay 
local windings; all of \yhich taps a re taken to a terminal 
board fo r convenient connection to the ext ern al circuit,; . 

All coils are t horoughl,)' in sulated by vacuum im­
pregnation. Sheet copper ground shields, connected 
to the iron case of the transformer, which is in t urn con­
nected to -- ground - -, a re placed between prima 
a nd secondary windings to protect the secondary 
cuits from lightn ing disch arges Iyhich might inTade the 
pri ma ry windin gs. 

Fig. 6. P olyph>tse Re l >ty~Cont>tct End . Fig. 7. Polyphase R elay-- Rotor End. 

Relays 
The polyphase relay used is shown in Figu res 6 and 7 . 

J t is, essentially, a two phase induction motor, one phase 
of which is energized from a transformer locat ed at the 
relay , and t he other through the track circuit, which is 
energized by a transformer located at a distance. Thi~ 
a rrangement provides for the furnishing of t he major 
por t ion of the energy for operat ing the rela,Y ('rom a 
loca l SOll rce with 10\\' losses, and requ ires that only a 
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Track 
C ircuits 

\'ery small amount of 'energy shall be supplied through 
the track wh ere the losses are high . It is remarkable 
for high efficiency, simplicity of design, high point of 
d rop away current, and for the large opening and great 
contacting pmver of the contact points. The efficiency 
is most emphatically proved by the fact that, in this 
installation, they are operating on continuous track sec­
t ions, t hat is, track circuits without cut sections, of over 
fifteen thousand (15,000) feet in length, and in the 
absence of the best conditions as to ballast and , track 
leakage. This length of continuous track section has 
neve)' before been equalled or even approached in the 
signaling art . 

The relays are provided with 4 front contacts for 
the control of t he signal .circuits. 

The simp licity of d esign is clearly shown in the figures, 
motion i s transmitted from the rotor to the contacts. by 
)'neans of a tnindl e pinion engaging with a segmental 
gear mounted on a shaft, wllich latter is connected tv 
the contact bar by a crank. Friction is, reduced to a 
minimum by th e use of ball bea rings for all rotating part s. 
The contacts rub through the last 1-16" of their trave l 
thereby insuring strong self cleaning action. 

Two rail tracl, circuits are used, arranged so that 
both rails are available for th e returning propulsion 
current. 60 Th A. S. C. E., stEel is use d for the tracks, 
which a re divided into block sections of from 175' to 
15,150' by means of insulated rail joints and 'reactance 
bonds. The joints are for isolating the signal blocks, 
the bond s for providing a path 'around the former, while 
permitting the un obstru cted passage of the return pro­
pul sion direct current, will 'fIot permit the passage of the 
alt ernating sign aling current from one block section to 
the next . 
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Reac ,::e 
Bonds 

The reactance bonds are shown in place in Figure 8. 
These are oil cooled and cons ist of an insulated copper 
conductor~of~suitable carry ing capacit,r wound a round 

an Iron core. The 
ends of the coil a re 
attac h ed to th e 
t rack rail s on the 
same side of a pair 
of insulated joints. 
A center tap from 
each coil is attach­
ed to the center 
tap of the bond on . 
th e adjacent sec­
tion. This arrange­
ment provides a 
return path for the 
D . C., . and at the 
same time provides 
a very high reac­
tance between rail s 
for the alternating 
signal current. Un­
balancing, that is, 

Fig. R. Tra ck Bonds in place . inequality of return / 

propulsion current flow in t he two ra il s of H block 
section, which wou le! tend to magnetize the core and 
reduce the reactance, is taken care of by the introdu ction 
of an adjustable air gap in the magneti c circuit. 

The signaling current flowing through the bond when 
the track is unoccupied creates a difference of poten­
tial at the rails, which varies ,~' ith the length of track 
section and the impressed voltage. The sections and 
voltages are a lways arranged so as to provide an ample 
margin over and above t he 4-10 volts req uired for the 
operation of the relays I\·hen usin g a 60 cycle cu rrent. 

11;? 1 



Signals 

! 
.I . 

Th e :\Jodel ~-A signal ' l1lechanisllls are clamp to 
the poles and are arranged for 45° travel of arm in the 
upper left hand quadrant. 

Fig. 9. Morie l 2A. A. C. Sign al :'l1echan ism. 

Th e mechanism is shown in detail in Figure 9. It is 
operated by a series wound coml1lutating alternat.ing 
current 11l0toi: designed so that it gives sparkless opera­
tion, and having the llsllal high starting torque, low 
starting ~nd operating current and high efficiency char­
acteristic of this type. The low current consumption 
is indicated by an inspection of Figure '2, where it will 
be seen that the transformer from which the signal re­
ceives its power is located one block in advance; a dis­
tance varying from 175' to over 15,000', and that the 
signal is operated directly over this line without the Ilse 
of a line relay. As a matter of fact, the longest control 
in the installation under discussion is about 7 miles with 
No. 10 copper for hoth control and common wires . That 
is , the signal is operating successfully through a total 
line resistance closely approximating 7 i J< ohms. 
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A centrifu ga l go\'el'l1or is provided on t he end of th e 
armature shaft for controlling th e speed of the motor 
and pre\'enting the signal from oyer-running its position: 
the contacts are in se ri es with th e motor and a re shunted 
duri ng a portion of the mo,·ement . so that t he speed 
control does not become efrect iye until just before the 
signal arm reaches the proceed position. It is aver." 
simple arrangement resulting in quick a n:d accurate action 
of the signal arm . 

The motor is geared directly to t he semaphore oper­
atilig shaft and holds the signal in the clear positio ll 
through t he medium of a reactance which is cut in "eries 
with the motor by t h e action of th e circuit breaker at 
the end of t he clearing movement. The signal retul'l1s 
to the stop position by the action of gravity. 

;. The direct gearing of the motor to the semaphore 
operating shaft, and t he holding of the signal in the 
(' leal' position by tJ~e motor render t he use of a slot or 
dash pot unnecessary , and thereby eliminate these very 
trou blesome features of some types of signals. 

The ci rcuit breaker is a complet e unit. It IS con­
nected directly to th e operating shaft by m eans of seg­
mental gears, and is provided, with individu ally adju s­
t able contacts for the cont rol of 12 circuits inelu ding 
l'ltt' local control of the sign a l. 

A uto matic All of the motor cars of the system H re pro-
Stop vided wi th 3 glass t il bes, such as are shown in 

F igure in a nd moun ted as show11 in Figure 11 , connect­
ing with the train ai r syst em. Each signa l is prO\'ided 
with an a uxiliary a rm (Figures 12 a nd J 3), which is 
mechan ically connected to and operat ed in' llnison ",·itll 
the signal a 1'111 , and is so located tha t ",hen t he signal 
is ·in the stop position the tube on a ny car attemptin g 
to pass will strike against and be broken by the arm . • 
Th e b'reaking of the t ube results in a semi-service appli -

. cation of t he brakes, which cannot be released unt il t he 
broken t ube is rep laced; a lim ited su pp ly of and strict 

.~ 
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GENERAL RAILWAY SIG'NAL CO MPANY. 

" 

. Fig. 11. Ca .. Sho\y ing Au tomatic Stop Tube. 

a,c..:coun~ing for tubes forms a ' most effective check on the 
observance of signals. 

l\1eans a re provided on each signa l pole whereby 
in th e eve'nt of any disarrangement of the signal 'syst~m 
th e allxilia ry stop a rm may be rai sed by hand for the 
passage of a car ; this can be accomplished only by .t he 
insertion of a key in a lock provided for t he purpose, 
whi ch key cannot be removed until the arm has been 
restored to t he norm a l positio n. . 

. -\ letter from l\lI" . VV. P . Borland , sec retar~' of the 
Board of Train Control , Interst ate Commerce Commis­
sion, and th e reply thereto by lVIr. A . L. Wright, of t he 
cont racting engineers \~, ho l~laced the order fol" signals, 
a re printed on t he following pages, as shO\\ling t he in­
t erest taken in, and the purchase rs' opinion of th e inst a l-
lation in questioll. . 

Yie \ys along the li ne a re a ppended, a nd include some 
of t he distant signals wh ich a re p ro vided where. an ade­
q uate " iew of t he h ome signa l e-anno!;tOe ohtained on 
ace-O llll t of Cllryes . ,/ 
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Fig. 12. Signal Location Ann a.t Proceed . 

Fig. 13. Signal J"ocation Arm al Stop . 

[ Hi 1 



f 
[ 

• 
Fig. 14. Station Yard Limits , Cheney J c . 

Fig. ]:). C,wtion Signa l, East of Wash ington Park . 
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Was hir;gton Water P ower 

Gentlemen : -

~ of 

a nd I 

th is matter would be 

• . . 
• 

of signals 

Secretary of the Hoa rd . 

.. 
Spo kane, Wash. , );o\'e l1lber 15 . lUJU . 

Mr. W. P. Borland, 
Sec. Block Signal t. Tra in Control Board, 

Inters tate COltlmerce Com missioJl . 
Wa ,.; hiligt on, D. C. 

.. D ear Sir:-

YOLlr letter of tl~e fi fbh- instant to the Was hington Wate r l'o\\·er 
Company of this citl asking for information regarding a sys tem of elec­
tric block signals with autom at ic stops j ust installed on their interurbali 
line bet \\·een Spok;'iie, 'heneY .iWd M edical Lake, ~l a been referred to 
the wri te r as this contract \\·as p laced t hrough us and' the \\Titer ha.s been 
i n charo·~ of the work he re. 

We a ·e en losil)g you herewith a map of the line with a number 
of phO'togn I {Is 5h wing t~e . signals. ·We ha ve marked the map, show­
ing t he location s £ the block· signa ls a nd the dist ance signals, givi ng t hc 
distances . Thi inst allation is on twenty-nine miles of a single t rack 
interurban line. Signal .Ko. 1, in the photograph . being located at the 
end of the dou hi e track lines of t he city cars a nd where t he i nte ru rban 
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line commences. Th ese signals are opera ted · by a Iternating current, 
which is supplied from th e sub-station situated about half way between 
Garden Springs a nd M edical· Lake. H ere the current is taken at 2300 
volts a nd dis tributed to the transformers {lc' t ed at different points along 
the Ii ne and at t he signals . These transformer ' st ep the current dO\\"ll to 
240 \'olts for the signa l motors, 58 volts for lightin g circuit and 28 
vo lts or multiples for t he track circtVL~ 

The sign.als in use cu e a little dlJfetl nt '0 those used by t h e 
steam lines, i. e., they are left hand' ightJJand boards. In tnis 
\vay t he semaphore board extel'l,ds ou track a gi,;es the motor-
man ;~ clear view of the si"nal a.,yd rd . This cauld not be done 
very \\"ell with right hand signals ~~ ' 

Thcl:eare two classes of 19JJ.~ 1:1 ed on the line-distan ce and 
home signals. All of the hon1e signals oar eq uipped with automatic 
s+ • jevice, whereas the di st ance signals are not, and are simpl,v lIsed as 
II1di ca tions of t~e home signals. 

You will note, frolll t he photographs, that t he da nge r position is 
" 'hen t he hoard is in a hori zontal position ,vitli . ,~ track and the d ear 
position, when the board stand ~ . ~'le "f fo rty-five degrees. These 
signal s a re not t a ken to the niDI. . account of t he auto-
matic stop breaker mecha lli sni. ·b., ~ Ban ism is connected 
to t he same shaft as t he spectacle blades of the semaphore, and the 
breaker a rm is raised cu.d lowered as the semaphore is cleared or goes 
to danger. The breaker mechanism is balanced so that very little power 
is req uired to raise and lower it. This mechanism is made of pipe. The 
breilker anll, being a piece of one inch pipe, which slips into a la rger pipe 
and is bolted in so that it cannot be taken out without the use of a wrench , 
In case of t he current being shut off, all signals go to da nge l', or if any­
t hing is wrong with t he mechanism, in order that t rains can be gotten 
through, there is a locking a rrangement on t he semaphore pole ,yhereby 
t he I~otorman or condu ctor can lock tH rough by ra ising the arm so that 
it will clear the glass bottle on top of the car. Thi s a rm must be 'put 
back to the danger position before the men can release the l;:ey from the 
lock. Conductors are not allowed to lock th' ugh wit}:lout OJ'ders from 
Train Dispatcher, and all keys a re l1umbel:ed a nd are cha rgell to the men. 
At each signal t he cOl1lpa nyare installing a telephone Jack , and, as each 
of the motor cars are equipped with it t elephone, train crews can get into 
communication with the di spatcher from the train , in case they find a 
;;; ignal aga inst them a nd ge l orders to proceed 01' to " 'a i t, as tbe case may he. 
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You will note, from th(l blue prin t , that the first portion of this 
line is constructed arou'nd side hills and is a comparatively' heavy grad~ , 
On this hill the signals are arrange~close ~together. The distance signals 
are used on this portion of t.he track tQ rotect the curves and to give tbe 
motorman plenty of tim~· f;@ s~o 'q' ,{\lt'j mne signal is against him. 
On the balance of the rac ~ are s.o ne I g tangents and here th e signals 

ater int rvals These signals are all arranged 
with over laps so t at £ 'e is absolutely 0 cnance 'Of two trains coming 
together. The a MlmatJ t rain top on t e car ronsist s of a glass tube 
extending abou J ' t een 'n es abov~ ooi of the motor car. This 
tube is co nnected j] 0 the jW crake ,system hrou gh a separate set of pipe 
and cannot in ~ny ~ be L B1~re 'it\ o' ut outof commission. With 
a train running t -rough- a signa set at danger . this glass titLe is broken 
by the breaker arm and the ai' 's set 3J1.I tomatically. The pressure osed 
o~ this wutli)matic stop is about thirty~five or forty pounds, whir gIves 
the train a quick service stop. 

_~_~ __ 'gn.~£u.Tished and installed by the General Railway 
.::lrg'naJ Company of R oehester7 ~ew York, who furnished fLnd worked 
out the breaker meclldnism, I.!S sh(" ,, :" :'., the photographs. ' Tlie automatic 
s.top, consisting of ~ '.f lO' 1:,r .. t o& n developed and worked out by 

II'. R , A. WillsoD [J _ .dent of Washington Water Power 
lines here. 

,:00-""" . 

On a test made last week with a train censisting of two cars, motor 
and trai we ran this through one of the signals set at danger, with a 
sp eed of approximately forty miles per hour. The .glass tube was broken 
and the train brought to a stop in alittle over 3QO feet. As this test was 
made O.n a long stretch of level t J,;ack, you will readily see that this ystern 
is very satisfactory. There has een a cOl)siderable amount of experi­
mental ork done by the comp y in getting this automatic stop' worked 
out so that trains could be stopped wjthout being jammed and wheels 
slid. This has all been overcome and the service is now in a first class 
condition. 

All of the ide tracks a d spurs on the lines are arranged so that 
if a car is left wh~re it wil not clear the main line, the signals will stay 
at danger, and, if a car should be left in t he clear and worked Olit or shou ld 
be pushed out between the insulated joints. signals would go to danger 
so as to protect opposing trains. With the blue prints, we have attached 
a list giving distances between the blocks, and also a sheet showing what 
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.signals are set by a train going over he line- both against opposing 
trains and following sections,. ' 

We understand that th Geller I R ailway Company are getting 
out a bulletin covering this inst,alla . On and. we have written them, asking 
them to send you a techn~ al '0 ' 00 cu ing this installation. We 
trust they will do so within a y short ti 

With the system installed here, ~e feel 0 ~be Washington "Vater 
Power Company, on asmallli-ne, have gone to Teat deal of expense to 
perfect :,?onle thing w lich -s~ould be installed ' 0 evel. ~nterurban system 
in the i Tnited States, whe' tare ha oj g as ,IIklny people as ar e 
b~ing handled by these lines . • v¥itH this , 3; e no doubt but 
what there will be a great ,viRg £ lif ich will more 
than offsct . 1 , ,~ eXrJen~e ef installation., . _ 

T ' -"\ ~-" l,.. 0,. iniormatio we can gi.ve you in . reg:ud to 
thi ;; :.,:' ~<:!d to do so, and, if you, or any members of 
the BoaTd S!HJlIld come to Spokane, we will be very pleased to take yo u 
out over l.hc line so that you can see t he sysU!~~,~:, "CO J.!2.l.rPl)eIation.,~ 

, V"-~-::ap 15, that t he danger pos1tlon· .. ~ '. 
'.. • ," ' t ion witll . ~ traek ;, - ( ' , 1 ~ • • 

-.::- -> _ ' 'lu 
.. . .,t fori- '" . 

t /t " ... ~ It. F\ ~ I l 

Extract f1'Om the December 17th issue qf the Elect1'ic Ha:'Zway J oUTnal. 

The signals have been in operation 0 ly a shott time, b hey have 
proved very satisfactory. ,R. A. Willson, general snperintendent of 
ra il ways, states that it bas not bee found that the train men are any less 
careful in obeying the written orders the train dispatchers since the 
block signals were put in use. If an t ing, the men are more careful , 

, ~ . 
for ~he ules requ··re tl;lat if a train crew d a signal set against ~hem they 
must report immediately toCthe l l:jJ,in dIspatcher and receive an order b . 
fore they are allowed to pass the signal. All train dispatching on the 
interurban lines of the Washington Water Power Company is done by 
telephone. 

During the first week in Decem er considerable trouple was ex­
perinced with. th'e telephone line, but the train crews· were able to main­
t a in schedules and operate with perfect safety, using the lock signa ls 
as their only guide. 

All interurban trainmen are picked from among the oldest in t he 
employ of the company. None of the men on this division were familiar 
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with block signaling and considerable tiiIle and effort was spent 111 lll- . 

structing them in the operation of trains with signal protection. They 
ktve all been thoroughly examined on the rules relating to the signals. 

The Cheney-Medical Lake line is now being operated on a winter 
sc .dule, but it has not been found necessary to change ' the time card 
which was in effect last winter before the signals were installed. During 
the winter months it is seldom necesslUiv to operate trains in more than one 
section , but when xt'a trains have nee Ilt out on the line no difficulty 
has been experienced in h< ), r 'ifuem. TJie lengths of the blocks at t.he 
ends of the line are SHC at' ,.J;equires about fiv'(! !.pinutes for a car to 
run through them, and this maki. 't necessary fOT a seea d section always 
to run from five to six mint 'Ii ld the first etion .' '.(he first section 

L f' d d I , . . " , h · • 1 " 11' tfferea t el' oes not e .ay or iil
t 

. r , T\l.t 1l,~\? s~('()P . Qwmg. 

The regular meeting fnts a re \t ·~ "'ling 
and Cheney Junction, The home sig l§l.ls atm e'-pO'D'" ._~.<eda,pped 
on one end for a ili.st n('~ varying l5etween 750 ft. and '1000 ft, At the 

. - - ~~ ". ,>·nats al~. _ '1 d " , ' . I ~ . L' I ' . "' . ' ' '' 'm i'ra1n In passIno' sIgna I) at' 'lnco n 
(' ~~ n!ll Company of R ochester :l'" to. , • , 

• , , j ' thc west end 0 ~ :<1I7"ldsor sld1l1g 
1..,1' UlecLanism, "" sb . "gnal Ur,-Wfifi' il 1S 17]0 ft . west 

eastl)o'cOt~ ~"nd distant 
signal 1£ at "cautio; In.. "lIU h . t the westbourn .. crain which 
he ~\Tas to meet had passeq sig·nalihr:oln. He \vould then proceed 
to home signal..10, prer',lI'ca to stoP. an i'f he reached the siding ahead of 
the westbound tra:in Ire would 1 0c1~·throu.gh the hOlile signal, run in on 
the siding thereby clearing up sign a ' 7, whiC!h had een set from the block 
in th rear of Windsor. Thi s would permit thevvestbound train t.o pi'o­
ceed'ough on the main lin. The meetmg poiJits a re {l l'l'anged so that 
the fi rst train to arrive takes the siding. This arrangement has proved 
very satisfactory. The- trall- crews \v""f1ch' have hese reguh r meets help 
one an9ther in getting through and practically no time is lost. Up to 
the present time the train dispatchers have had n , trouble in handling 
trains and they havel ot had to change any of the regular meeting places. 

Telephone jack boxes are o'tated at each ho ne. sPgnal so that the 
train crews can get into mmu~ication with 'the' dispatcher immediately 
on arrivi!.1g ~t a signal which is set against,.them and ob ain orders to pro· 
ceed or wait, as way be necessary, he compa~ly .feels that the system 
which has been installed provides every possible pr~tection p,gainst col­
lisions, and it does 119t a nticipa any trouble in the operation of trains 
during the busy season in the SLbmmer. 4 ' 
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