AIR-SIGNAL SYSTEM

Serial 679 Editinn 2
TRAIN AIR-SIGNALING SYSTEM

GENTRAL ARBANGEMENT OF APPARATUS

1. The general arrangement of the train alr-signaling
apparatus on an engine, tender, and passcnger car is
shown in Figs. 1 and 2. This system has gradnally taken
the place of the old bell-cord-and-gong method of signaling
on passenger trains, on account of the ease and certainty
with which signals can be transmitted to the engineer from
any part of the train.

The enging, tender, and cach of the cars are piped with a
4-inch pipe, which is connected between cars by means of
hose, so that when all the hose is coupled, the signal-pipe
line. extends throughout the entire train.

A ear discharge valve, Fig. 1,15 provided on each car.
This is usually located ontside the car above the door, as
shown in the figure, and is piped to the train signal pipe.
Sometimes, however, it is placed inside the car above the
door, to guard against the valve being clogged in winter,
The former position is preferable, however, as the chances
of clogging are small, and the annowvance caused by the
sharp sound of discharging ait every time the wvalve is
opened to make gipnals is avoided,

A signal cord {s attached to the lever of the discharge
valve, and one end extends across the platform and is
fastened in a suitahle manner to the hood, while the other
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1

An imperfect adjustment of the whistle hell, or its bowl
being filled with dirt, will either cause the whistle to work
hadly or prevent its working at all, Mo set rule can be
given for the adjustment of the whistle, but it must be so
adjusted as to give the best sound.  To adjnst the whistle
slack off nut & and turn the whistle Bbell up or down until the _

gh the car and is fastened to the hood on

end extends throu
Thiz eord enables the discharge

the other end of the car.
valve to be operated from any part of the car.
The air-signal apparatus on the engine, Fig. 2, consists of
the sigaal veite, siemal whistle, and pressure-reducing vl ve.
A Linch pipe leads {rom the main Teservoir to an air
strainer, then to the reducing valve, and thence leads to, and
connects with, the T-fitting 5 in the sipnal pipe. Arr from
the main reservoir can thus pass through the pressure-
reducing valve and thence into the signal pipe and signal
valve, but the pressurc of the air will be reduced to the
pressure the reducing valve s set jor. A pressure of
40 pounds is maintained in the signal system, and the duty
nf the reducing valve iz to diminish the pressure from
a0 pounds { maoin-reservoir pressure) to the required pressure
for nse in the signal system.
The glgnal whistle, Fig. 3 (a small whistle located in
the cab, as close to the enginecr a8 practicable), is pipeid to
the signal valve, and it is the operation of the latter that
causes the whistle to blow.
When the conductor wrishes to transmit a gignal to the

engineer, he Zlves the signal cord in one of the cars a pull. _
This opens the discharge valve on that car and allows SOmE
of the air in the muin signal pipe to escapo to the atmos-
phere, thus reducing the signal-pipe pressure. The reduction
he signal walve on the engine, which
consequently diseharges a small quantity of air through the 1
signal whistle in the cab, thus causing it to sound a short
hlast. Each time the cord is pulled, the signal whistle gives
a blast.
The bowl 1 forms the base of the whistle and connects
with the whistle pipe at X The passage ' and port & form
4 passage from the whistle pipe into chamber 4. The disk 2
deflects the escaping air and takes it strike the edge of the
hell 3 of the whistle, The tone of the whistle depends on
the depth of chamber B, The check-nut 4 and cap hut §act
as logknuts to lock the bell of the whistle in position after it

has been adjusted.

in pressure operatés t

Fro. &

..mmmwﬂmm result is obtained. A jam nut 4 on the whistle stem
in an aid to the locknut in holding the whistle bell in any
desired position. Care should be taken not to locale the
a.HEmEn near one of the cab windows where a current of
air will be liable to hlow across it; as a strong current af ai
blowing across the whistle will render it inoperative.
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DEBCRIPTION OF ATPARATUS

REDTCING TALYE (OLD ETYLE}

2. Although this style of reduelng valve, Fig. 4, has
teen superseded to a preat extent by the improved valve,
there are still a sufficient number in use to warrant a deserip-
tion of them being given here.

The main-rescryoir connection is made at X, while a pipe
leads from ¥ to the signal pipe. £ is the supply valve that
regulates the admission of air to the signal system; it is
operated by the stem of the reducingsvalve piston & and
by the supply-valve spring i0. 7 is the ruhber diaphragm;
fi. the diaphragm ring; and 7, the regulating spring,  In this
style of valve, the spring 9 was made strong enough to just
resist a pressure of 25 pounds per sguare inch in chamber £.
It ia now the pracilice, howeover, to use a spring that requires
a pressure of 4 pounds per sguarce inch to compress it
The outlets e, in the cap § prevent air [due to leakage)
from accumulating back of the piston and pision stem and
rendering the valve inoperative.

3. oOperation of Valve.—The aperativn of this valve
ig ax follows: The spring &, acting on the piston &, causes
the stem of the piston to hold supply valve 4 from its scat,
4o that mainreservoir air entering at X is free to pass
throngh the passages 2, 2, past valve 4 and into chamber /&,
and thence through the outlet ¥ to the signal pipe.  This
incresses the pressure in the signal pipe and chamber [
antil it teaches 40 pounds per sguare inch, when the dia-
phragm 7 and piston §are foreed npwatds against the action
af the spring #.  The supply-valve spring 14 then forces the
supply valve to its seat, and prevents the further passage of
ajr from the main reservoir to the signal pipe. Ag longz as
the pressure in chamber B remaing at 40 pounds, spring 8
will be compressed and the supply valve will remain closed.
Any reduction of pressure in chamber B, however, will cause
the regulating spring to force the diaphragm ¥ and piston &
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downwatds, thus forcing the supply valve from its seat an
allowing sufficient air to pass to the signal pipe to taise itg

pressure again to 40 pounds, when the supply valve will
cloge. The old-style valve has no regulating nut by means
of which the tension of the regulating spring can be adjusted
to alter signal-pipe pressure. Lf it is necessary to increase

the siznal-pipe pressure, the regulating spring 9 will have to

be replaced by one that is stiffer. The weak part of this

valve was the diaphragm 7, which deteriorated rapidly,
allowing air to leak through it to the atmosphere.

EEDUCING VALVE (IMPROVED)

4, The improved reducing valve is shown in Fig. &
76 15 a choke plug that restricts the flow of air through the
valve so that the reducing valve cannot supply air to the
signal pipe faster than the car discharge walve can reduce
tne pressure; 2 is a plug cock that, in the pesition here
gshown, is allowing air to enter the reducing valve, but,
when turned at tight angles to its present position, cuts the
valve out of service: 4 is the lower cap; 4, the supply valve;
&, the supply-valve cap nut; 6, the supply-valve spring; 7, the
reducing-valve piston; &, a tubber diaphragm consisting of
two pieces of rubber; 9, the regulating spring; 10, the dia-
phragm ring; 77, the piston packing ring (which, together
with the diaphragm, serves to prevent leakage of air past
siston 7); 14, the regnlating nut by means of which the
tension of the spring 9 is adjusted; and 75, the check-nut,
The passage ¢ is to allow any air leaking past the piston ¥
to escape to the atmosphere.

5. Operation of Valve.—The tension of the regulating
spring 9 is adjusted to just withstand a pressure of 40 pounds
per square inch in chamber B. When the pressure is less
than this amount, the spring # forces piston ¥ upwards and
the piston stem unseats the supply valve 4, Main-reservolr
air (entering at X) is then free to pass through the plug
cock 2, supply valve £, and thence out through I to the
signal pipe. As soon as the pressure in the signal pipe and
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chamber B reaches 40 pounds, piston 7 is foreed downwards

- and the spring 6 forces the supply valve to its seat, closing

| pomumnication between the main reservoir and the signal

pipe. Any reduction in signal-pipe pressure will allow the

7
.

spring 9 to force piston 7 upwards, thus opening the supply
valve again. The valve then remains open until the signal-
Lipe pressure is again raised to 40 pounds, when it closes.
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The reducing valve should be placed in the cab, in some

‘moderately warm place, if possible, to prevent its freezing

in cold weather.

With the improved valve, the signal-pipe pressure muy
he increased by screwing up the regulating nut 1d. or
decreased by unscrowing this nut. _

CAH DISCHARGE VALVE

6. A sectional vicw of the ear discharge valve is
shown in Fig. 8, in which & is the discharge valve and 4 the
dischurge-valve spring that holds
thiz valve up against its seat. &
iz the lever, or handle, to which
the signal cord is attached, while
6, 6 are stop-pins. There is a
union connection at @ to which the
branch pipe from the signal pipe
is connected, while the exhanst
port & leads to the atmosphere.

7. Operation of Valve.
When the signal cord on either
side of the dischargze valve is
pulled, the lever & is cansed to
strike the stem of the discharge
valve & and force the valve from
its seat. Air from the sipnal pipe
then passes through the branch
pipes and out to the atmosphere
throngh the union connection a
and the port & causing a redue-
tion it signal-pipe pressure. As
soon as the sivnal cord is released,
the spring § forces the discharge
valve to its seat again and stops
the discharge of air from the signal pipe.

Referring to Fiz. 1, it will be seen that the branch pipe lo
the discharge valve is supplied with & strainer {where it

B &

”
_
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connects with the main signal pipe) and a eut-ont cock, the
former to prevent dirt from reaching the discharge ﬁ,:.qn
and n_..m.FHE. to enahle the discharge valve to be cut out E_
case it is disabled, The handle of the cut-out cock stands
parallel with the pipe when the discharge valve is eut out
MEQ at right angles to it whencut in. Also. the cut-cut cn_nrm.
in the signal pipe on either side of the mmmﬂ..u.__ hose are ¢closed
J__.__,Em: Em handles stand parallel with the pipe, and open when
at hmwﬁ angles to it. The couplings in the .mwmzm_ hogze are
a.#n a different size from those in the airhrake hose; thus, the
sigmal hose and brake hose cannot he conpled 3_5 Erwquwu.

THE SIGNAL VALVE

m The mrﬁ.i valve, Pig. 7, 14 located under the cah
either on the engineer’s or the fireman's side. The im:mw

Fra, 7

.H__wwﬂ connects at Lﬂ while a pipe leads from ¥ to the whistle,
e valve body is divided inte two chambers .4 and A by
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the robber diaphragm 72, which is attached to and operates
the diaphragm stem 0. This stem extends through the
bushing 4, and its end forms a valve {with seat in bushing 7)
that controls the passage ¢ leading to the whistle, A small
portion of the stem 20 fits the bushing ¢ snugly; below this
a groove fis cut atound the stem.  Below groove # the stem
16 milled to a cross-ssction like that shown at x. Port & is
made small so as to restrict the flow of air into and out of
chamber .4 sufficiently to cause chamber A pressure to charge
at about the same rate for different lengths of train.  This
is necessary in order to make the signal valve operate the
same on both short and long trains. A given reduction in
signal-pips pressure can be made much more quickly on &
short train than on a leng one, so that if port 4 were not
restricted, chamber 4 pressure would change much faster on
s short train than on o long one.  With port & of its present

size, however, chamber 4 pressure charges at nearly the
same rate for long and short trains, so that the signal valve
operates about the same on trains of different length.

9. Operation of Valve,—When the signal pipe is being
chargid, air enters the signal valve at X, and, passing through
the small port &, charges chamber 4. It also passes through
the passaze ¢¢ and feeds up slowly past the stem 10 into
chamber £, charging this to the same presaure as chamber A,
The pressures in chambers 4 and & and the signal pipe are
equil when the pipe is fully charged.

When the signal eord is pulled and a reduction is made in
the signal pipe, it causes a reduction of pressure in the
signal valve also; but, since the stem 10 makes a rather
snur fit, the pressute in chamber 4 above the diaphtagm
reduces faster than the pressure in chamber &; conscquently,
the diaphragm is forced upwards, and taises the stem f0,
thus opening the port in valve seat V. The stem 10 ig lifted
until the groove / is abowve the bushing 9, when the air in
chamber & escapes guickly through the groove £, the milled
gpaces in the stem 714 and the passage ¢, out to ¥ and the
whistle, causing the latter to give a blast.  Air also eseapes

e et

o

WE:. rF:.: ?.H. A H_u, Em whistle, through the passages ccand e
%E,n 15 restricted in its passage from the train signal pi m“
into A by the small pott o, . .o
The same reduction of pressure that operates the signal
valve mH.mc opens the reducing valve, allowing air from main
E.."an_écum, ? m_u.,.._ 1nte, and taise the pressure in, the signal
ﬁwﬁmﬁ._ his Hw.Eu.mm.mu of pressure, tollowing the closing
H“., ; .:.“ car @mnﬁﬂﬁd valve, and immediately after the
Hﬁ Mrﬂﬂ: in signal valve, increases the pressure in chamber
5 1mm.5a. than j chatnber &, thus forcing the diaphtagm
E.,nu,amam, closing the wvalve leading to passage ¢ m.uﬁ...
stopping the blast of the whistle, ,

WESTINGHOUSE AIR BRAKE 13

BIGNALING

_.._?H:Gm. Hu. H.ﬂE_mHﬁnq.d.mﬁm mwmui,um by means of the air
gnaling system, certain precantions muyst be observed i
order to ..uEm,...E good results.  For each blast of the whis HE
the ear discharge valve shonld he held wide open just HHM.M -
mzaum&.na reduce the pressure in the signal pipe nm_f s
to the signal valve on the engine, when it should he rH_ﬁ. Mﬂ
It should then he allowed to remain closed until the HM s
has equalized throughout the system WmH.ch mn.% b
,E“_m:cm to transmit another mmm,.nm‘_, , _m
Mrmmwuwm_ & second and, possibly, a third time before the
&mu H__.p. 115 n._o.m.mma to blow due to the first reduction, the
Mﬂ ouwﬁ M M#H”w m.wumducum HE._ m Blast instead of two or three M“:E.H
: n : xn; ed, [If :”.um openerd a second time before the
”M_ern._.m has fully equalized in the signal pipe, the whistle
ﬂ,h: MM.MEMFEEH afler each discharge, but the last Blast
A on mnﬁ.ﬂ:u: af the pressure being less than
£ H.._cmm%.w. 1f ,Em discharge valve is not held wide apen
?mnM HMnMEmH a si m,.E;" the ,d.mgnn_dm valve may feed air into
e ,_ i Huﬁm.m_v fast ”mm it escapes from the car discharge
Ve g ?.@ whistle will nat give a hlast.

Emu, ﬂnm_wm“E:E:m ﬁmﬁwmm_ the best results will be obtained if
car discharge valve is allowed to remain closed from 2 to

“ SE8Co ﬂm H
il T_ﬂ Ween aslta nu.m. nu.:u an e Hu m n ]

again
If the discharge valve
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train; that iz, for each blast, pull the signal ._u_n_a straight
downwards and hold the discharge valve wide open for
1 second; then allow from 2 to 3 seconds for the pressure
to equalize throughout the signal pipe ._umrq:._w nﬁ__..mnpum it
for another blast. As it takes a longer or heavier &mn:mqm&
from the signal pipe from the rear carof a HE._..E ﬁﬂ.ﬁb” than
from the ftont car, it will take longer for the m._ﬂm_._m: pipe to
equalize and a longer interval between the blasts 15 necessary

to get nerfect signals.

DEFECTE IN THE BIGNALING SYSTHM

11. Although the airsignaling sysiem H_,wm only com-
paratively few parts, gaod judgment is HmE_Em_m to lacate
defects thal cause incorrect sigmals to be given, Another
thing to consider is that it is not so 3:_”.7. the smount of the
reduction as the rapidity with which it is made, that canses

the whistle to blow.

SIGNAL PIPE FAILS TO CHARGE
12. I no air passes into the signal pipe, first see whether

the annwm on each side of the hose between the tender and
train have been opened. T so, plug cock 2 EE_,J”G_W closed,;
oT the opening in plug I6 of the reducing J.qﬂ_.ﬂm. Fig. 5, may
be stopped up with oil and dirt, or the HE.Eﬁ in the ‘:om,n
may be loose and blocking the passage; or, if the weather is
cold, the signal pipe on the cngine or tender may be stopped

up with ice, or the reducing valve may be frozen up.

KD EXTIAUST FROM DIECHARGE VALYLE

13. TIf no exhaust occurs at the Emncmﬂmm. valve when
the signal ecord is pulled, the signasl pipe being w.._HE.on_u__,.
charged, the trouble may be duc to the cul-out cock, Fig, 1
{usually placed in the saloon), being turned 4o as to __E,n. out
the discharge valve, to a loose deat in discharge valve 3, v
a stopped-up strainer in the signal pipe T, or to a collapsed

hosze lning.
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WHISTLE FAILE TO BLOW

14. If an exhaust ocours at the discharge valve when the
signal cord is pulled, but the signal whistle fails to pive a
blast, the trouble may be due to the strainer in the T, where
the branch pipe conneels with the signal pipe, being stopped
up (see Fig, 1). In this case, the exhaust may sound all
right, since thete is considerable air in the branch pipe
between the strainer and the discharge valve, but the air in
the main pipe cannot get past the straiver fast enough to
make a sufficiently quick reduction te operate the signal
valve. Tf the trouble i not in the strainer, it may be
that: port & of the signal valve is stoppred ugp, in which case
no air can enter the valve io charge it; stéem 70 of signal
valve has wom sufficiently loose in bushing 9 to allow
pressure in chamber & to reduce about as fast as that in
chamber 4; the signal-valve diaphragm is bagged or, poig-
sibly, cracked; the bell of the signal whistle i imperfectly
adjusted or its bowl is full of dirt; the whistle is so sithated
that wind hlowing across (he howl prevents it from sounding;
ot it may be dirt in port of bushing 7.

If poor rubber is nsed in the diaphragm, or if il gets on
it, the rubber will, in time, stretch and bag. In that event,
when a signal-pipe reduction is made, the diaphraem will
tespond to it without raising the stem 10 from its seat in 7,
and no blast will result. An overheated air pump also tends
greatly to heat the rubber and huclkle or distort the dia-
phragm. TIn spme cases, the disphragm cracks, causing
chambers A4 and & to become d irectly coninected, in which
case it iz impossible to produce the difference in pressure on
the two faces af the diaphragm hecessary to operate the
signal valve.

WHISTLE GIVES ONK LONG ELAST

15. T1f, in transmitting a signal, the whistla simply gives
one long blast, it may be due either ta the reductions being
made tao close together, or {o the diaphrazm stem 10 of the

signal valve working stiffly in the bushing 9, in which event
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the passage at ¢ wonld remain open nntil sufficient difference
of pressure existed in chambers 4 and & to force stem i6
to its seat. Also, a sluggish signal reducing valve, by not
opening promptly, will make the blast longer than it should be.

WHISTLE BLOWS WHEN BRAKES AHE EREELEASEID

16, 1f the whistle blows every time the brakes are
released, it indicates that there is direct counection between
the main reservoir and signal pipe, and thal the latter is
charged to main-rTeservoir pressure. This may be due. to
valve 4 of the reducing valve being held cpen by dirt on its
seat, to too much tension in spring ¥, or to cap nut 5 being
serewed up so tght that it is twisted out of shape and will
not allow supply valve 4 to seat properly; or (in the old-style
reducing valve, Fig, 4) to spring 70 being broken or too
short, so Lhat it does not foree valve £ Lo its seaf.

The reason why the whistle blows when the Drakes are
released is as follows: As there is a direcl opening between
the signal pipe and the main reservoir, air will How from the
former to the latter every time the main-reservoir pressure
is reduced in releasing the brakes. This canses a reduclion
of signal-pipe pressure right at the signal valve. This, if the
opening through the reducing valve is large enough and
the main-reservoir pressure is reduced sufficiently fast, will
operate the signal valve and cause the whistle to give a blast.
1f the opening through the reducing wvalve is small, the
whistle may not sound if the signal pipe is long, whereas it
may do so on a short train or on 4 long engine.

Main-reservoir pressure in the signal pipe can be detected
from the train by a stronger discharge of air from the dis-
chatrge valve when the signal eord is pulled; on the engine
it will be indicated by the signal whistle sereeching, duoe to
the fact that the bell of the whistle is adjusted for 40 pounds
pressure and naot for B0,

If the signal-pipe pressure 1s much less than 40 pounds, the
discharre will be weaker than it should be when the cord is
rulled, and the whistle will give a weaker blast than it should.

g7 WESTINGHOUSE AIR BRAKE

WITISTLE GIVEY WEAK RLAST

17, Bometimes the whistle only pives a weak - blast
when the cord is pulled. This may be due to the Hmw.ﬂ,p-
laling spring of the reducing valve being too wealk, so that
thete is less than 40 pounds in the signal pipe: the whistle
may be nll of dirt or he improperly adjusted; or the passire
through the bushing 7 in the signal valye Fig. 7, may he
partly stopped up with oil and dirt. __ u_

SIGNAL VALVE LEAES

18. If, in the signal valve, Fig. ¥, the valve formed by
mrn end of the stem 0 leaks oris held from its seat on bush-
ing 7 by dirt, there will be a constant blow at the whistle.

LEAKRY CAR DISCITARGE VALVE

19. A leaky car discharge valve, due either to dirt an
the seat of the valve or to a defective valve seat, i3 a
fOmMmMOoN source of trouble. If dirt on the valve seat is the
cmﬁﬁmm_oﬁ the leak, opening and closing the valve will blow
the dirt off. As a rule this leak will he supplied by the
reducing valve without causing a blast of the whistle. If
the leak is such as to sound the whistle, and the valve
cannot be replaced or repaired on the H.ap.m. cut the wvalve
out of mmain.m by ~losing the cut-out eock on .Ea signal-pipe
CTOSS-0VEL pipe.

STEM 18 100 TIGUT IN BUSHING B

20, The accuracy with which signals can be transmitted
mcﬂanmm, to A considerable extont, on the fit of the stem 10
E. the bushing #. If it makes too tight a fit, the whistle will
Bive one lonhg blast instead of the usual short ones, as

..EEE“Q explained.  Also, signal-pipe leakage is liable to
Bperate the signal valve and cause the whistle to sound

m. blast, and the signal valve will not respond to a short
light reduction. )
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WHISTLE BLOWE ON SHORT TRAIN BUT NOT FEROM
REAH END OF LONG TRAIN

21. If the fit of the stem 14 too loose or the diaphragm is
baggy, the signal valve may not be affected by leaks; neither
will it respond to a light, gquick reduction in signal-pipe pres-
sure. Also, when the train is short, the signal valve will
tegpond to a reduction made of any of the cars in the train;
but on a long train, the volume of air in the signal pipe is so
muich larger that a reduction through the car discharee valve
from the rear cars may not produce a reduction sufficiently
rapid at the signal valve to operate that valve, and the whistle

will not sound.

WININTLE GIVES TWO ORE MORE ELASTH INSTEAD
OF ONKE

22, Tf the stem 1 of the signal valve fits too loosely
in bushing 9 and the train 14 short, the whistle, when the
cotd is pulled, is lable to give two or three blasts instead of
one. This iz bronght about as follows: As the cord is
piilled, a reduction is made in the signal valve abowve the
diaphragm, which causes the diaphragm to be raised, thus
allowing air to escape from chamber & to the whistle, cansing
it to give a blast. The pressures in chambers 4 and &
immediately egualize, causing the stem valve to close and
atap the whistle. ‘Then, as the reduction in the signal pipe
continnes, ancther difference in pressure forms hetween
chambers A and £, causing the stem wvalve to be again
opened and sounding another blast. In this way, two or
more blasts may ocenr when but one reduction is made,
When the stem fts properly, the pressure in the chamber
above the diaphragm increases much faster than that in the
chamber below it; hence, the diaphragm iz held down and
a second blast does not ocour.  In caze the signal whistle
gives two blasts when the cord 15 pulled, it can be remedied
by lowering the stem I in the bushing ¥, The length of
fit of the stem in its bushing should never he less than
¢z inch, nor more than % inch, measuring from the top of
groove £ to the top of bushing 9.

WESTINGHOUSE AIR ERAKE

WHISTLE BLOWS WITHOUT APPARENT CATSI

25, e?m is caused by a leuk in the signal pipe, and
oceurs while the engine i running slotg, The leak H.mmnnmm
the E.mmﬂ_wm.wﬂ chamber 4 of the signal valve just a litto
w__nFu.___q E.mﬁ In chamber &, so that a very slipht jur of the
engine will sometimes couse the E.mtwumw.np to tise and open
stem valve 74, thus causing a blast of the whistle Hﬂim
trouble is aggravated if ihe siupply valve of the H.maﬁnmﬁm

valve tmstd a little o aticld ; ¢
cks, caused by its fr
otherwise. : ¥ freezing or

DMOTURLE-TTEA DING

24, In double-heading, the whistles on both engines
should sound each time a signal-pipe reduction is made
If they do not, close the cul-out cock in the reducing ﬂm_..,_m“
n_.n the second engine: this redocing valve feeding into the
signal valves prevents the sigmal-pipe reduction passing to
the head engine to operate the signal valve, i

TERMINAL THST OF ATR-BIGN AT, ATPARATITS

25, In making up a train, the air-signal hose should be
connected up at the same time the air-brake hose is. and
all the signal-pipe cocks opened except the rear cock c_n the
last car of the train; this should he closed, and the signal
hose hung up properly.  While looking over the train for
leals, the signal hose and couplings and alse the car dis-
_u.wE.ww.m. valves should be inspected to see if they are in good
wazm_zcu. . 1f a discharge valve is found to he leaking, jerk
It open a few times; if thig does not remedy the HEF#_ the
Valve .wmmam a4 new wasket. If a discharge valve is mq..EEm
defective while nw_ the road, it should he cut ot ww.iammnm
”_E,n.nn.czﬁ cock in the hranch pipe; the eonductor EE:E be

ttified and report the same for repairs at the end of the
ws,:, In testing the signal system, signals should be trans-
Mitted from the rear car, from a car in the center, and Em,
from the car next to the engine, : m
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T test the reducing valve from the brake valve, start the
pump with the brake valve on lap and the tender angle
cock open. When the pressure reaches 60 pounds, stop the
pump and at regular intervals mowve the brake valve to
ranfing position for a few seconds and pack to lap. This
will reduce the reservoir pressure gradually; when il meaches
a pressute slightly below that al which the reducing valve
operates, air will pass oul nf the sipnal pipe into the
reservoir, causing a signal-pipe redielion that makes the

whistle blow.

TESTING DEYICE

26, A device for testing the signal apparatus consists of
a signal-hase coupler fitted with an air gpauge and a small
peteock having a %-inch hole in it When this device is
coupled to the signal hose, and the signalpipe stop-cock
is opened, the signal-pipe pressure will Lie indicated by
the air gauge, while, by means of the peteack, a reduction
of any amount or duration may be made in the signal-pipe
Pressure.

9%, Using the Device.—The testing deviee may be
ased to determine the conditivn of the air-signal reducing
valve as follows: First open the cut-out cock and then con-
miect the device inlo the signal pipe and charge the latter to
standard pressure.  COpening the eut-out cock first reduces
sigmal-pipe pressure and thus protects the gauge. Also, the
gauge will indicate the eondition of the reducing valve by
showing the rate of increase of signal-pipe pressure. Mext
spen the petcock wide, make a 10-peund reduction, and note
the time required to rvaise the pressure to slandard again.

If the pressure rises slowly and the reducing valve is of the’

improved type, the passage through the valve is probably
reduced by gum and dirt, and the valve ghonld be thoroughly

clenned, If the reducing vulve is of the old style, It may T
that the supply valve does nol open stufficiently Lo admit
of its feeding faster, and the valve should be taken dowi

and repaired.
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To test the signal valve, make a slow, gradoal reduction
of about the same magnitude as the leaks in the signal Eﬁ.m
would amount to; then gradually increase the rate of dis-
charpe until the signal whistle sounds,  If the whistle blows
when a slow gradual reduction is being made, it indicates
that the stem 70 s nol too loose a fit in the bushing # m_:,u
that the pressure on the under side of the diaphragm nm“EE,n
_”mmnm_um as the pressure gbove is reduced. The conseguence
is that the pressure in chambet & raises the diaphragm as
soon as a sufficient difference of pressure is mmﬁm&:m:mm
rw?ﬁucu the chambers on either side of the diaphragin, and
air discharges into the whistle, causing it to m_....__..En_.w. L. the
whistle does not blow when a slow, gradnal reduction is made
*.“.:n indications are that the stem 70 fts too loosely in the ?_m:u
ing % or the diaphragm is bageed. If the m_a.mﬂ.._ ig too tight
in the bushing 2, the signal valve will not close promptly mzm.
the blast will be drawn out longer than it should. ‘

This device should be used as freguently as convenient go
as to keep the apparatus in good condition.  ‘The test should
be made before the engine leaves the roundhouse so that

all necessary repairs cen be made before the engine is
cotpled to: the train. .




