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WOTICE
The instruction matter in this Section relating to freight trainz applies
bo trains of any length, the locomotive of which is equipped with the
B T equipment and has & larse airpump and a large main-reservoir
Lpapacity.

TRAIN CONTROL

Serial 1294 Edition 1

HANDLING OF FREIGHT TRAINS

TRAINS EQUIPPED WITH H TRIPLES

MAER-UP OF TRAINS

1. The smoothness and the freedom from injurious shocks
writh which o fredght train may be stopped by means of the
antomalic air brake, sither ih & service or an emergency appli-
eation of the brake, depends considerably on the condition of
the air-bruke apparatus; the manner in which the braking
power iz distributed throughout the train, especially with refer-
ercc to mixed trains of Toaded and of empty cars; the number
of cars and the amount of free slack in the train; and the
aniformity of the piston travel.

F

2, Dbstribution of Braking Powevr,—The length of
modern freight (rains as well as the great number of iraing that
are now handled over a division of oad during a given period of
time demand that careful attention be given to the manner in
which the braking power of a train iz distributed. To obtain
the best results, trains should be so made up that the retard-
ing power of the brakes will be as uniformly offective throughout
the whole train as it can possibly be made, and that the retard-
g power of the tear hralees of the train will be slightly less if
pogsible than that of the front brakes, so that the tendency
during the progress of a stop shall be Lo keep the rear, to a
slight degree only, prossing on the forward part, thus prevent-
ing any pulling-out tendency from the rear.,
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2 TRAIN CONTROL £13

2. fiffeets of Freo Slack.— During the {itne that the
H..nu.ww._.::ﬁ nmher of cars hauled in a train did not exceed 5,
it was possible to handle an allesir train with tnore freedom
from shocks than a train made up of the same aurnber of cars,
part of which had air brakes copled and operating and part
of which had no air brakes, However, since the number of
cars hauled in a single train has been increaszed to as high as
120, it iz difficult to bandle an all-air train m:Eoﬁw:._, {n
account of the great lengih of such a lrain, 4 S_jﬁﬁ.mﬁ?&w
long interval of time clapses between the application of the
forward brakes and that of the rear brukes, This causes the
duck firet, to larch quite heavily, and, later, when the force af
the compressed drali-gear springs besing to be felt and the rear
trakes take hald, to stretch oat, often with sufficienl force to
part ihe train, The necessity, thercfore, of having a proper
make-up of tran and of observing methods of brake handling
m&.ﬂ. will permit the slack to adjust ftzelf throughout the train
in Lho easiest manner possible is very evident. The subject of
mﬁhﬁ contral can best be understood by observing closely the
effects of slack in the various classes of trains that are handled.
Tti this way betler provision can he made against damapge and
hreak-in-twos dus to slack control.

4, Eiftects of Tnevenly Distributed Tond.,—When a
long freight train consists of hoth loaded and empty cars, its
spceessin] handling will ina great measure _“.”_mHE..,..a on Lhe
arrangement of these cars in the train.  As a lrain may be
started and kept in motion with grealer ease if all the loads
are assembled together and placed at the [ront al the train, i3
is the provailing custom to do this, thus bringing all the cmpties
at the reur of the loads.  Although this arrangement in many
ways is an advantage, wet it places the brake at a big disad-
J.q.m‘iuﬁn. There will be a much higher rate of brake retarda-
tion on the empty part of the train than on the loaded part
which will result in puliing very heavy strains, mo_jm.mﬁ.mu.ﬂ
muickly applied, on the drawhars and couplers, often causing
{hem to part, and frequently resulting in considerable 1m3pw_.m
to the draft gear
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For example, in a mixed irain made up of 25 loaded cars
and B0 emply cars, the relarding force ol the ernpties will be
about eight titnes as greal as that of the louds, This regulls in
the empties holding the {oads from the rear, and the tendency
of the loads iz lo run asay srom the empties, resulting in a
heavy drawhar train that may result in the parting of the
train,  This tendency may b greatly overcome by placing not
more than 10 empiies next o the engine, ahead of the loads.

Diynamorneter tests romduetad by P ], Langan, stiperintend-
ens of sar brakes for Lhe Delaware, Lackawania, & Western
Railroad, Lo dotermine the best mmake-up for mixed trains S0
s to reduce ghocks Lo g muinimumm, resulted in the adoption by
thal road of the [plowing schedule for traifns containing not
moge than 30 cars: 11 there arc 10 ar fewer than 10 emplics,
place all +he emplies behind the loads; if there are 1140 20
cmpties, place half ahead of the loads and hali hehind them;
i there are more than a0 emplies, place not TMOTC than
10 empties ahead of the loads, aud the rest bohind then

There should pever be more than 10 empties next to Lthe
engine, becausc moTe would tend to induce puckling of the
trajn.,  Im ocuse the {rain parts, the empties at the rea as=ist
in preventing the rear parl of the train from Tunming in and
colliding with the front part. In ail cases, vhe car next to the
engine should have & quick-action hrake cut in and operative,
amnd behind this not more than one bralke should be cut out-in
cooession.  The Jaw HOwW requires that all air brakes in the
train be cut in and operated, and the mindtum number of
trgles rmist be BE per cent of the number of cars in the train.

5. Eiffccts of Unequal Plston pravel.— If a wide dif-
farence in piston lravel exisls on the cars that make up the
train, the initial trake-pipe redyction of 10 pounds or Jess will
malkc a oreat differcnce in the amount of brake power devel-
aped on the individual cars. For ihis teasom, it iz much better
to adjust all pistan travel (standing) at tietwreen 6 and 8 inches
and to maintadin il at this figere for the sake of the wnilormity
in braking power, Lhe eazier slack wdjustment, and the more
prompl and aniform release of hrakes that may be effected.

BiG—
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CITARGING THE TRATN

6. Before coupling an engine to the train, the brake system
on the engine should be [ully charged, so that time may be
saved and, provdded vard testing plants ate cmployed, the
necessary lest of the brakes may be made without delay.

I[ the train has to be charged afier coupling the engine to it—
that is, alfier coupling the hose and opening all angle cocks
excepl the reat one, which should be closed—the handle of the
brake valve showld be placed in release postion and left there
tor at least 15 or 20 geconds,  This will permit the main-reser-
voir and the brako-pipe pressurc to equalize rapidly and thus
hasten Lhe work of charging. When the brake-pipe pressure
increases o nearly stondard pressure, the handle should be
roturned to the tunning position and the work of charging
finished with it in this position.

INSPFECTING AND TEETIKG THH TRAIN

7. Terminal-Yard Inspection and Test.— Ih air-hrake
and tradn operation it is very important that a thorough and
sysicmatic inspeclion and test be made at the terminal yard.
The inspection of a train requires that every brake shoe, brake
beatn, brake-heam hanger, hrake rod, lever, support, bolt, and
aut comprsing the foundation brake gear be carciully exam-
ined [or defects.  Missing cotter pins, broken rods, broken and
mizsing brake shocs, hrake shoes Lhat are worn ihin, ete.,
should helooked for, so thal all these parts may be made good
and the foundation brake gear be madc reliable. Ik 15 on the
foundation pear that the air-brake mechanism must act and
through this gear that the power developed in the brake cylin-
der st be transmitted to Lhe hrake shoes and wheels in order
Lo male the brakes effective.  The air-hrake mechanism should
next be carsfully examined for such defects as leaky hose-
coupling gaskets; leaky, porous, and defective hose; angle
cocks that lealk and that have handles broken, bent, or tissing;
losse brake pipes; missing or loose pipe clamps; lealky pipe
unions: loose retaining-valve pipes and pipe joints; loose sup-
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porting bolts for the auxiliary reservoir and brake cylinder—
in a word, every parl of the apparatus should be known to be
properly secured to the car body and framing and to be in
serviceahble condition,

Then, after coupling up all hose and opening all angle cocks
except the rear one, the train should be charged in the manner
just explained, alter which the brakes should be applisd with
a 20-pound service reduction. Inspection should then follow
to locate all leaks and to determine the length of the piston
travel, as well as to zce whether or not each brake hag applied
and that none leaks off during the time oeeupied in inspecting.

Brake-pipe leakage iz dettitnental to safe and satisfactory
brake operation, and for this reason it should be reduced 1o a
mimimum before the train is allowed to depart. Most brake-
pipe leakage occurs al the hose couplings, through porous hose,
and ab the triple-valve unions. Leaks at the bose cou plings
and triple-valve unions may be delected by the sound, and
those through porous hose can be easily detected by coating
the hose with soapsuds, which should be done whenever
practicable,

Leaks and improper piston travel that are found duting the
inspection should be marked, so as to identify them and to
facilitate making the mecessary repairs after the release has
heen made. After this inspection, lhe brakes should be
released. and the train again inspected to see whether all brakes
have properly released. I any brakes that have failed to apply
ar to relense ar that have leaked off during the time of inspee-
tion, are found, the cause should bie gacertained and the proper
remedy applied. Good results in air-hrake operation depend
greatly on intelligent termine -yard inspection and Lesting and
on the making of all repairs that this inspection shows to be
necessary.

If the train is to be handled on grades that demand the use
of the pressure retainers, this part of the equipment, together
with its pipe connections, should be thoroughly examined and
tested Lo make certain that it is in condition 1o render efficient
service; that is, free from leakage and with hoth exhaust ports
in the retainer open and free from dirl.
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After the test, a report should be made to the engineer and
condnctor, showing the number of loaded and empty cars and
their position in the train; the number of air cars in good order
and the number cuf oul; the condition of the piston travel; the
number of retainers, if they are to be used, that are working
properly; and also the general condition of the train.

5. Terminal-Houndhonse Inspection and Test,
Befare the Iocomotive iz allowed {o leave the roundbouse, its
brake equipment should be thoroughly inspected and tested, to
make certain that it 45 in good operative condition. The
inspection should be made after the main reservoir has been
drained, the brake pipe blewn ont, and the pump has charged
the system with pressure, and should consist in a close examina-
Uon of all air pdpes and pipe joints, =0 as to determine their
physical condition and to detect anyv leakage.

The foundalion brake gear should be carefully examined for
thin, broken, or missing brake shoes; defective brale beams,
brake levers, bralke-bearn hangers: missing bolts and cottors;
ele.  After having compleled the external inspection and made
such repairs ag are found necessary, the anlomatic brake showld
be applied with o Lh-pound service reduction and the action of
the pump governor noled. It will be necessary to observe
whether or not the governor permits the pump to accumulaie
maxmitn maln-reseryoir pressure, and at what pressure the
pmp governor throttles down the pump; also lo note what
cylinder pressure i obtained, as indicated by the brake-cvl-
inder air gauge, and whether thiz pressure i musintained con-
stant during the {ime that the hrake is held applicd.  After
the brake s fully charged, the nomber of pomp exhavsts should
be noted, because they are a fair indication of the amount of
the brake-cylinder leakage. The brake-piston travel should be
noted to see whether or not it is too long.  Next, the bralke
should be released by placing the antomatic brake-valve handle
in running position, and the time reguired to release, which
ghounld be about 3% scconds, noted. After thiz, the hrake
should be applied with the independent brake wvalve, leav-
ing the handle in slow-application position and noting the
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maximum hrake-cylinder pressure obtained. This should be
45 pounds; any variation from this amount .._E..:H.H;cm that the
reducing valve for the independent brake 4...5,*._”.5 either H_“.Er-
ing, or is not properly adjusted, or ﬁrwﬁ,;nﬁ,m 1% Hﬁﬂ%mmﬁ into
the application eylinder of the distributing valve from some
other source. After this test, the brake should be released by
placing the independent brake salve in release position, and
Lhe time required to exhaust the brake-cylinder pressure noted.
The time should not vary materially from that given for the
antomatic brake, namely, about 33 seconds.

The adjustment and the operation of the safety valve should
tie tested by making a service reduction of 20 pounds, after
which the handle of the automatic brake valve should be placed
‘n emergency position,  The pressure-mai ntaining port in ﬂ.wﬁ
aurtomatic brake valve will supply air to the application cylin-
der and increase the pressure therein up to the point at which
{he safety wvalve opens, which should be 64 pounds.  During
the application and release of the trakes, and the d@lw&sﬂ
it brake-pipe and maln-Tescrvoir Pressures that ootur ,,....EH
faking the tests, the action of the pump governors and of the
feod-valve and reducing valve should be carefully noted, 50
as to determine the degroe of sensitiveness and the accuracy
with which they control the pump and regulate the pressure.
If either is shuggish in its action, it should be replaced by one
in good condition. A test gauge that 18 known to U.o jﬁﬂmﬁ
should be applied Lo the brake pipe, and the pressure indicated
by the engine air gaunges carefully comparcd, first .ﬁ...:r the
handle of the automatic brake valve in running position and
then with 1% n release position.

After the Lest of the engine gauges, the accuracy ol the brake-
cvlinder gauge may be determined with sufficient closeness by
aling 2 brake-pipe reduction and noting accutately E_,u..
armount, since the gauge should indicate aboul 24 pounds of
eylinder pressure for each pound of brake-pipc _,Emzamn_:..

The driver brake-piston travel should net exceed 4 inches;
and that of the tender and enpine iruck brake, & ?n:m...:. The
pump should be vbserved during the tme .Em#. it is wrordng 2”
see whether ik operates smonthly; that is, without any unusuas
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clicks or pounds.  The air valves also should be tested by hold-
ing the hand near the air inlet to see whether the suclion is
strong and regular, without any back puff of air, on both the
up and the down strokes.

9., Running Test.—The munning test, which conssts in
maling a light service application and noting the brake-pipe
exbianst made while the train 1% in motion, 15 resorted to as a
final checl: on the tortndnal testing. I should be made soon
after departure from the terminal station, as an assurance
against possible failure or oversichl of ithe inspectors or crew
to perform their full duty. It should also be made when
approaching meeling points, railroad erossings at grade, junction
points, drawbridges, and terminal stations, belore conumeneing
the descent of a heavy grade, and, in fact, at such places as will
not permit of running by the designated spot without likelibood
of disaster resulting. The running-test application should he
made, wilhottt elosing Lhe throille, at a point far enough back
from the stopping or slow-down lace to pormit the crew to
stop the train with the hand-bralees should the air brale fail to
operate as cxpected.  This test should also e made alter a
train has heen parted and recouplad, or after it has stond for a
long time in a place where there is opportunity [or tampering
with the hose or angle cocks.  The running test is an important
one, and jusl bow and when ib ought o be made should be
thoroughly understood by an engineman before he is permiiled
to handle the brakes on the road.

When moving long, heavy freight trains out of yards or ter-
mdnals the irack of which iz level or the grade is up, it iz not
always practical to make the running test; but when the prade
15 down, it can be made, in which ease, of course, the hrakos
must soon be applied in the tsual manner to control the train,
With a freight ttain, the terminal standing test iz very impor-
tant; it should always be propetly made, and on no secount
omitted,

iy

o
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NAKDLING THE TRAIN

10. Running Precantions.—While running the train,
the engineer should always know whether or not the pump is
working properly and maintaining the desired pressure. Ile
chould watch the air gauge carefully to make certain that the
correct pressures are being kepl up. When %EE?:.E&FN., E_m
sccond engineman should wateh the ralce-pipe alr gauge of
his locomotive to see that the engineer of the head engine
is maintaining the pressurc properly, as well as making the
proper reductions to apply the brakes satlisfactorily.

11. service Stops.—When maldng a service stop with
a2 modern freight tradn, the slack in it must always be consideted.
Formerly, when part-air trains were the rule rather than the
exception, it was neccssary alter shulling off U.Em_d T ESH.,
cifficient time to clapse lo permil the slack to adjust itself
However, with all-air Lrains, as iz now generally Lhe riale, th
traifi, especially if it is long and i empiy cars are at the rear,
wrill stretch &z.isn the progress of the stop, For this Teason,
4 is hetter to commence the brake application just before
shutting off steum—while the train is stretehed—and Lo male
the imtial service reduction no heavier than s required to apply
the brakes lightly throughout the whole train.

With a very long train, a service reduction not croeading
L) pounds will be sufficient Lo do thiz and at r,____o..mauﬁ tme
reduce the speed very malerially. IT it 15 determined LZHE a
Ipound reduction will stop the train, the Gnrr_.h.-ﬁ..m“_dm. Ezawm
chould be vlaced in service position and left there until Lhe train
stops, the idea bedng to keep the brake-valve exhaust .Eo_y..._nm.
«r thal the brakes will he applying harder on the front end of
the train than on the rear while the train iz coming to o stop.
For a train shorter than the preceding and runuing al a higher
speed, the inilial reduction may he between 6 and 8 H\ﬁ:ﬁ.&m_.
and. after the slack has stretched out, a second Enjnﬁcn
sulliciently heavy to stop the irain may be made. ._ﬁ irains of
343 cars or fewer, the slack is not of so much imporianie
After the first reduction has taken full effect, the following
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reduction may be as heavy as speed and other cireumstances
require to meake the desired stop. Before attempling to start
a train that has been stopped, ample time should always be
allowed for all brakes Lo release.

12, Quick Action During Scrvice Application.—In
maldng a servies application, the brakes are lable to ser guick
action. This may he due to: (1) improper brake manipulation,
{2) excesdive brake-pipe leakage, ot (3) a delective triple.

1. Fmproper Hrake Manipulation—The delay caused hy
movitge the brake-valve handle from romming to lap position
and allowing it to remain in this position for 6 io 8 sceonds
before commencing the servies reduction; often permits brake-
pipe leakage to move one or more of the {riples at the head end
of the train to the position where the collar, or lug, on the piston
stem engages the shde walve wvery pently., Thus, when the
gervice reduction 15 hegun at the brake valve, a somewhat
greater differential between the asuxiliary pressure and brale-
pipe pressure must be made to move the triple pdston and shide
valve, with the resull that this differential is sometimes great
encugh to cause some one of the triples lo move to the emer-
gency position and canse undesired quick action.

Failure fo practice the kick-oll movement after releasing
brakes on long trains is often responsible for the oeourrence of
undesired guick aclion when the next service application is
begun:,  The reason for this is that. as explained for the delay
in lap position, the overcharged reservoirs cause their trple
pistons to move back to a position where the piston lugs engace
with the slide valve, in which position they will temain until a
service reduction is begun.

2. Hagesste  Drake-Pipe  Leakape—BExcessive brake-pipe
leakage, which, as stated, i3 conducive to undesired guick
action, i3 usually to be found at hose couplings and the
triple-valve-union connections of the cross-over pipe.  After a
parting or a break-in-two oconrs while the irain 1% in motion,
brake-pipe leakage will generally be found o have increased
comsiderably at the points named. This leakage, in addition
to the brake-pipe reduction ab the brake walve, often causes
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undesired guick action on account of the piston tnoving ﬂﬂﬂ...; ths
shoulder on the stem striles the slide valve, as just mﬁurﬁs_umu
or on accouns of the leaks making the brake-pipe reduction
quicker than ordinarily. , .

3 Defective Triples—The delects in the triple that cause
EE&H& giick aclion are impropet lubrication, too EE%
trnsion of the dide-valve spring, a weak o U_.swe.ﬁ ﬂ_..w.&zi.Em
gpring on very shorl trains, a broken graduating pif, or a
tight-fitting triple piston packing Ting. . -

To locate the troublesome valve in long trains, it will be
necessary Girst to place observers along the train and as far
away frotn the sde as practicable, so that when the brakes
mE.._Hw they can tell whether the undesired quick action starts
from the front or [rom the rear. If it slarts from njm,w._usr
the rear portion of the train may e cut off, by closng an
angle cock, while tesling for Lhe defective .Em__n.. ._wﬂ_u, rmﬂ.&w
ascertained the wicinity in which the iriple that is cousmg
izouble is locaied, it can be delected by maling a service teducs
tion of & pounds and noting which hirake pistons do nat move
oiit. When these are found, the ohservers should be :Eﬁﬁﬂ._&
o watch them closely while another reduction of 3 .ﬁcﬂ:mm i
being made to bring the defeciive triple into action. The
triple that is found to be at [ault should be cub out, and then,
wilh the whole train cut in, the gystem should be recharged
and a 10-pound reduction made so as 1o e Huoﬂﬁﬁ..m that Eum
right triple has heen found and muyr. the brakes will apply in
service without ntidesirable quick action. v .

Proper clesning and lubricaling and the use of proper H._n.,.:.u.
cants, which are now known and may be casily procured, will
eliminate all undesired guick action that may be charged

improper Tubrication.

13. Rlow-Downs.—If il i necessary to reduce the specd
of a long freight irain, an applicalion of the _on:ﬁE:ﬂm brakes
with the independent brake will often he snlficient, hecause
the speed of such a train is seldom very high, Guood judgment,
however, must be exercized in applying the independent ._.Hﬁw..o.
Tf it is not used very cauliously, terrific shocks in the tran will
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result; and if it is held applied too long, it will overheat the
tires.

If the anlomatic brake has to be used fo slow down the
train, it is often hetter to come to a full stop before releasing
than to attempl Lo release while under motion hecause of the
danger of breaking in two. However, in a lradn consisting of
80 cars or fewer, the release should be made by placing the
automatic brake-valve handle in release posilion for about
15 seconds and then retwrning i6 to holding position, taking
care in the mesntime to maintain sufficient brale-cylinder
pressure with the independent brale valve to keop the slack
topether and (o prevent a break-in-two,

14. Water-Tank and Coal-Chute Btops.—In malking
water-tank or coal-chute stops, the enginecr shonld not attemnt
to spot the engine at the waler spout or coal chute.  The betler
plan is 1o slop short and cut off the engine (o take coal and
water, afterwards coupling up to the train and charging up
and esting the brakes in the usual manner before procesding.

15. Emergency Silops.—Al limes, emergency anplica-
tions are tecessary bo avert accident and provent the loss of
life and property. There is bul one thing to do in cases of
actual emergency: Quickly place the handle of the automatic
brake valve in emcrgency position and leave it there until the
train stops or the danger is passed.

16. Trains on Grades,.—Grade work is o very important
branch of railway vperation, becausze of the fact that ik does
nol. permit of any chance to be taken with the eqguipment,
either with respecl to its condition or with the melthod of its
manipulation.

In order to realize the necessity for exercising great care in
handling trains on grades, a clear understanding of the terms
force of gravity and per cent. of prade 13 essential. DBy graviiy
is meant that force which the earth exerts om a bhody at all
times, giving it weight and causing it, when unsupported, to
fall. Gravily is constant in action, and whenever a hody is
to be lowered from one height to another, the foree that gravity
exerts must be neatralized by another force acting in opposi-
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7 o #
fion to it to the extenl required Lo .Em.&ﬂﬁr .an T.E.umw “moﬂmm;ﬂ _w
the lower level without damage or kuﬂﬂﬂﬁmﬂﬂ ...f ﬂhg o
: cont of o prade is a body thatas :
sommence the descen sl j laiians e
: hed ther against the force of gravity,
from one height to ano e polbiid e
is & ~dium through which the necessaty
the hrake is the 1nec : e
iz ‘o apnlied that permits the train ;
zing force 12 applied t e : 1 iy
w&mmqmb_.ﬁnm degree of rapidity o prevent damage, an
.oid the danger of a runaway. , o
%‘H_;u per EM:.. of grade should T &.nmlu, urderstood mhﬁﬁw
the .H.o:c,,,,z._n,.m“ Assume that in 1 mile of Hm,u?.ﬁ,.mu., _me, J....m..H mﬁnwu.
e is 52 feet, This 528 foct divided by 5:280, tho muber
: faet in i S8 e phn which iz equal to 1 per i
§ feet in a mile, will gve TvT : ;
M_gr ‘e the vertical risc is THe, Of 1 per cent. of the Hnnmc.__ﬂ,_ha of
. " alle ~frer-reil. ErEGe.
the grade, and the erade would be M%Hﬂm mm. M mH.H ﬁwﬁa% o
i i ee ] He were 1006 [eel, vice ;
[f the vertical Tise 10 1 muils ; i -
feet, the grade would De called o 8-per-cenl grafge; B_M _.s:_ﬂ ﬂ_....wq_“_
52 r,“ feet, or 158.4 fect, it would b a m%&..w&ﬂ. Wﬂ Ch MMEE:&
- 331 ity 15 @ Toree that acts co :
As was said before, gravity b e
RAST g e weicht of & body.  Hence, 0
and it is just equal to T g e e
tice lowmwards, pravity exerts a force
free to fall vertically o s, etts B .
tn 100 per cent., or the full weight of ﬁﬁo body, in %Q.,_,MEMMHW
i i her hand, if in droppog VT
ls motion. On the ot . | ng e
wa., swards a dislance af B2.8 fect the body must sﬂﬁm _M.chm
3] i . L&A . =y
inch : g s woof 5,280 feel, then only Tow,
an inclined plane a distanec of 9. : i e
o of the force of gravity will be excr tows
1 per cont, of the lorce O . . -
wcwﬁm;ﬁwﬂn the molion of the body. In other ,QE.MP lewrﬁ.
the weight of the body s the constant mcnamﬂ.ﬁmﬁ _ﬂ.ﬁmm_..pam
: . : el 1 S on the grade
3 som along the nclined plane, ancd whe
proditees motion o ot
; Aty cmse does not oxerl By
beeomes level, gravity n_m.rn_: otta . S
the body to produce I00T0M along the .f;.,u.r .-r mﬂ%ﬁ. ﬁmmﬁ
ade m” Hoac.Eﬂﬁdm not onby mnoves the traid along an E“.mm .
._ . ¥ . i . :
wnno trat also lifts the whole train through a distance &q

the vertical height of the grade,

17. From what has just been me_. it will be ..u“mﬁ,. .ﬂpmmﬂﬂ
e grades there 15 absolute neccssily mo_...r.WwJ,.:_Lw_.m.ﬂm mmnn.aﬁ -
instant pot only sufficient hraking force to offsct i
gravity but af sAditional braking force for stODPInE




14 TEAIN CONTROL § 1k

Therefore, hefore commencing the descent of a prade it iz
important to be sure that the auxiliaries are fully charged and
that the brakes are in such operative condition that they will
respond when wanted wilh the reguisite holdi ng power. Thig
can best be determined by tosting the hrakes according Lo the
pregeribed rules in force on the road, then recharging the hrake
system Lo the pressure preseribed as standard for that grade,
and, finally, turning vp the number of retainers that exnericnog
has indicated are necessary for the grade.  Another thing, of
great importance iz, never o let the speed of the train increase
over thal preseribed by the ryles.

18, After a train on a down grade has attained sufficient
speed to withstand a service apolication withowt stalling, a
reduction of not less than 12 pounds should he made.  With
this reduction the train should, provided the brakes were held
applied, come to a stop. I it will not bring the train to a siop,
a reduction sufficiently heavy to stop it should be made, and
the brakes should then be inspected to ascertain the cause of
tailure to hold as they should. If it is seen that the 12-ponind
reduction will contral the train, the recharge of the anxiliaries
may be commenced by placing the brale—valve handle in
release position for 20 or 30 scconds and 1hen in runming posi-
tion until it i3 desived to increase the brake-cylinder oressure,
when g reduction af from § to 8 pounds will ysually suffice to
reduce the spoed to the rate it is desired Lo maintain.

In grade work, good judgment should be used in handling
the brakes, so as to maintain as uniform a rate of speed a5 pos-
gible. In the exercise of this judgment, advantage should he
taken of the curves and the let-ups in the grade for recharging
Lhe reservoirs,  Howewver, just how this should be done 18 some-
thing that cannotl be explained here, because no two grades nor
no two traing are just alike; it must be acquired b exporience,

As modern engines are heavy, overhcaling of tires is very
likely to result if the driver brakes are not wsed with disere-
tion. This is cspecially the case with the E T locomative
equipment if the grade is very steep and long, Nevertheless,
there need be no difficully in regulating the amount of brale
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wirk the deiver brakes should do, because they may be H&ﬁ.ﬁmwa
al any and all times with the independeont W_EMHE wvalve ,,.._.;wo,,wﬁ.
ﬁ:mﬁ:m&nm the anlomatic brales on the tram. xwﬂna,_ﬁc..ﬂww
that operate on long and heavy orades E.r :”u_:p .,,,;_uew F
with special driver-brake cuf-oul nai..n.u... These are c.r.:_‘_r. :
he cab and are to be used by the engineer [or the purpose o
preventing tire heating.

19. As some very long all-air trains have fo be :EHE& on
grades, there is a demand for the mﬁﬂz_ use of the u_HEn_Hn +.p_sw
or an independent brake on the engine. ﬁmﬁ example, if L..
sneed of the head part of a Lrain thal is being n_u._....:mﬁ _.”5 EM
srade commences Lo increase over the speed of ihe rear par
MD rapidly that there is a possibility of breaking .;M.r_twm“uﬂuhﬁ
twa, Lhe indépendent brale should _.q,n uzed to F.m_.% he.& Hr.m
from running out too hard and until the rear rEH,%.cl.,.ﬁ_ the
gmmil,  Again, when on Lbhe grade, .:ﬁm z._m. hco_jﬂgw
brake-valve handle iz placed in releasc EE:o:_, ﬂ.&. .E.t m:..u,.H rz_b
brake should be applied to prevent 1# slacle from ?ﬂ.ﬁ:w: _W.“W
rapidly, and Lo assisl the relainers 1 its gradual adjustment,

20, In sl grade work, 1L should be the aim fo make h.,mawmﬁ
that the brakes arc sufficiently H:u_ﬂm._._”dh tio Eﬁ.a:ﬂ .EH.F. tw MM
[rom getting away and to pul themn H.EH_ Gtﬂ.ﬁ..:.d,ﬁ Hborgy._,_mmr:ﬂ
speed of the train cxeeeds the maximum allo ?_.W ur,m. . -:.umw
rumaways have ocourred mwd:.:..,,.. because the speed .zs.. ﬁ#ﬁ. ..,# i
was allowed (o get too high before Lhe brukes wers ml_”._”..u FJ_.H,
the initial applicaiion, or becassc, through c.w.ﬁzmruﬁow, ﬁﬂ
ieniorance, or both, the air was frittered away by 4_.m.ﬁﬁjﬂ\.ﬂﬂ¢
and ineffective reductions. It should he .H_H,Emﬂrﬁ.ﬂ ..w.r“
holding power of a brake shoe reduces as the m@.ﬁﬁ Whp,ﬂmoﬁﬁ

It sulficienl pressure retainers are used ”EE the brake o
dere are onee charged with pressurc, wjm aim a.E:_”_h ‘c_m ta cﬁr ;
trol the speed by frequent n:HHH._“_E.,E.:ﬂ._uE light _.mrsmﬂ.cﬂm Wm:fm
recharpes.  This method will mamtan a En_.qm HEH H.Ho .5.“3
of spead while descending the prade, E_._. at tho ,%::H w_.mn ,M_ME
a higher average brake-pipe m:m. auxiliary-Teset VoL pr rE_u&M
wtiich will alwavs be available in case an n_ﬁﬁﬁﬂhw Wm =
and a quick stop is imperative, Close watch shou e leep
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of the air gauge in descending grades, so as to know that the
pumnyp is maintaining the required prossure.

21. In starting a train that has been stopped on a grade,
care should be taken to see that all wheels commence to rolale;
As the pressure retainers hold pressurc in the brake cylinders,
there is always danger that some of the wheels may not start
to rotale, in which case they would be skidded along a suffi-
cient distance to flatten and ruin them.

It is eusiomary on most roads to inerease the hrake-pipe
and main-reservoir prossure before starting down long, heavy
grades. Also, the speed of the air pump is increased to meet
conditions.  When frequent applications are made on a descend-
ing grade, the brakes should be released by moving the auto-
matic brake walve handle o release position for 30 to 40
seconds, then to running position for & seconds, then back to
release for 2 scconds, to kick off any brakes that may have
reapplied, and then back to running position. If a stop is
made, steam should not be vsed for 1 full minute, so as to
allow Lhe rear hrakes to release and blow dowh to zero, The
driver brake should be released by the independent brake
valve after each application except the first and the last, to
prevent overheating the tires.  On starling the train, the inde-
pendent brake should be applied at once to provent the head
end from running out too quickly and snapping the train in
two. After the engine has moved five or six car lengths, the
engine bralee should be gradualed off.

After the first release note should be taken of the efficicncy
of the pressuresretaining valves: that is, the manner in which
they are holding. They should always be able to haold the speed
of the train in check during the time required to recharge the
auxiliaries completely.

A steamn pressure of at least 175 pounds must be maintained
while on a grade so as to insure sufficient steam pressure for
the air pumps to maintain main-reservoir prossure. I for
ary reason the brake-pipe pressure cannot be maintained, the
tradn tust be stopped at once and the assistance of the train
crew obtained for controlling the train. If a reduction of
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more than 12 pounds is required to control the mﬁcaa.ﬂﬂﬂu the
retainers are up, the engineer should receive the assistance of
the train crew. Also, when ascending a grade, .¢.E trainmen
st always be prepared in the event of a break-in-two to pre-
vent the detached part from running down grade by promptly
applying the hand-hrakes.

D3 [f & train iz to be held standing on a grade for any
length of time, the automatic brake should never be depended
on to hold iL.  Tnstead, just as the train comes to a stop, d:m
independent brake should be applied in full and the engine
seversed, ‘The handle of the antomatic brake wvalve m_:_u:m&
then be placed in release position for a [ew mmnc.s&m and nrm.w in
synning position, I the independent brake iz not sufficient
to hold the train slanding, enough hand-brakes to supply the
deficiency should be applied.  In this way, the mzxw:ummm, may
be kept .H.ﬁ:,w charged and full brake power will be available
at any instant it is required.

A (rain with the enpinc detached should never be lefl stand-
fng on a grade unless suthiclent hand-brakes are applicd to hold
it.  The air brake may leak off and disastrous consequences
result, as has been the case in several instances in the past when
the air brake alone has been depended on to hold the tran,

If a train bocomes parted on a grade, whether u%%i.w.:%
or in some other way, the ungle cocks on each car at the point
of separation must be cloged and the part of the train not
Ez_u.m.mm. to the engine secured by hund-brales on all cars,
beginning at the car on the lowest part of the grade.

23, The number of relainers to use on a grade depends on
loeal condilions as to grade, the make-up of the train, the con-
dition of brakes, ete. Each road usually prescribes the num-
ber 1o be used under ziven condilions, and these Em:.:nm.wcum
should always be lived up to.  Where no instructions are given,
the following may be used as a gnide as to the number of
retainers to wse on a grade of 13 per cent. or more: ﬂ_.ﬁ: a
irain of all loads, all retainers should be used; with a ﬁEB.am
all empties, the retainer handles at the head mna.n_s one-third
of the vars should be turned up; on mixed trains of 50 or
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more cars, the tetainer handles on all ithe loads and on one-
third of the empties should be turned up; and on trains of
tore than 55 cars the retadnier handles on all except the 6 rear
cars should be turned up. Retainer handles should not be
turted down urlil the train is at the bottom of the hill,  In
the evenl of a car journal healing while on the grade, the brake
of that car should be cut out wntdl the foot of the hill 1s
reached, when it should again be cut in.

24, Double-Headlng.—In double-heading, the engine
having the larger air-puimp capacity should he placed ahead
and have control of the brakes, The deuble-heading eocle an
the following engine, whether coupled nest to the leading
engine o placed clsewhere i the train, should be cosed and
boch hrale-valve handles carmied in running position.. The
cylinder pressure on the following engine may be rogizlated as
desired by micans of the independent brake valve, either in
the way of reducing or increasing it, without interfering with
any of the other brakes on the train.  The cnginemen ghould
watch the brake-cylinder gauges so as to govern the cylinder
pressure in such a manner as to prevent overheating of tires
and prevent shocks in the train, which produce tendencics to
break it in two.  The engineer of the second engine should also
watch the brake-pipe air gauge so as to know that the proper
hrake-pipe pressure i3 being carried at all times and that the

opcrating engineman is u._._anm the proper reductions when
applyving the bralke.

I, for any reasom, Lhe air on the head engine [ails, the erri-
neer on that engine should signal the second engineer by the
propier whistle signal of the road, and when answered he should
cist out the air on the lead engine so that the sccond engincer
can cotitral the train uniil his engine changss posilions with
the lead engine. On cutting in, the engineer of the second
engine should try the brakes at omee to determine whether or
not he can congral the train. I he does nol do this, the engi-
neer of the head engine should immediately cut in and apply
the brake, stop the train, and have a definite understanding
hefore procesding.
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[u making a service stop with two engines coupled together
and placed at the head of the traif, the airm should be to have
the brake-pipe pressure roducing at the op raling bralesvalve
4 the Lrain comes to a stop, and thus avoid a possible break-
L,

25, If more than one engine having the E T equipment is
used on the same train, the rule governing the older oq ipment
chould be ohserved, nio matter in what patt of the lrain the
engines may be.  In other words, the doiblechending cock, or
Lhe brakevalve cut-out cock, on all engines except Lhe one
from which Lhe brakes ate to be aperated should be closed and
ihe hundle of the brake valve carried in runing position.  The
hrale valve on the engine [rom which the brakes arc operated,
will operate the brakes on the engine or engines in thie irain
that Have their doubleheading cocks cloged.

Tn donble-heading, the independent brake wvalve on Lhe
engincs fitted with the ET oﬂ:: wment may always be used to
control the hrakes on that engine without interfering with the
operaiion of the automatic brakes on the rest of the lrain ar
even on the same engine,  After a rolease of the automatic
brake iz made by the operaling engineer there is danger of
overcharging the pressure chamber of the distnbuting valve
of the locamotive having its donble-heading cock closed; this
is apt to cause the brakes to cresp on. To avold this annoy-
ance the operating chgineman should be signaled to release
birakes, which he should do by moving the autumatic brale-
valve handle to release position and immediately back to
rumrng positio

26. stuck Brakes.—DBy so-called stuck brakes arc meant
brakes thet do not release along with the others or brakes that
remain applied [or some time affer the olhers have released,
They are often caused by some defect in the foundation brake
gear, such as the fouling of a lever or the wedging of a tolt
hetwesn the brake heam and the spring bolster; also, a retainer
with the handle turned up, a plugged exheanst port, and, some-
times, o leaky emergency valve in the triple may be the cause
of the trouble. All these defeets should be discovered during

51—
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the Lerminal test of the brakes and corrected before the train is
allowed to leave the yard.

Cauzes of stuck brakes attributabie to wrong manipulation
are those resulling from reapplication of the brakes on the
head part of the train, due to overcharging during release, and
those resulting from delayed release, especially toward the rear,
due Lo reducing the brake-pipe pressure below that at which
the ausiliary and brake eylinder equalize during the service
application. Te avoid this trouble, the handle of the brake
valve, when releasing the brakes, should not be held in reledse
longer than from 10 to 15 seconds with any length of train,
and in 4 or 5 scconds after returning il to tunning position it
should be moved to release and back to running once ar twice,
These manipulations will kick off any of the head brakes that
iy have reapplied without appreciably increasing permanently
the brake-pipe pressure.  When making a sorvice application,
a reduction of more than 15 pounds should not be cxceeded, if
possible. Then, when release is attempted, all triple pistons
will be balanced hetween auxiliary and brake-pipe pressure,
and the increase of brake-pipe pressure will move them
promptly to release position.

27. Wheel Sliding.—Probably more wheels are flat-
tened by starting a train and palling it a long distance before
the brakes release than in any other way. ‘The engineer should
thetefore endenvor to manipulate the brake valve in such a
way as o cfect a prompt release of all brakes in the first
inslance; and to detetmine whether or not all wheels are turn-
ing the train erew should watch the train as it pulls past them.

t iz cepecially necessary to walch the wheels on long traing,
heeause varation in piston lravel will sometimes hold a brake
applicd long enough before releasing to slide the wheel until it
iz flattened, The resistance of one or Lwo applied brakes docs
not affect the large, powerful locomotives sufficiently to call
ihe attention of the engine crew to the [act that they are sliding,
and fNat wheels are Hkely to result unless prompt measures are
Laken to bleed auxiliary pressure below that in the brake pipe,
or to knock the shoes loose.
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Wheel sliding that iz chargeable to the air-brake apparatus
may be said to be due largely to the causes menlioned for stuck
brakes. If cartied far enough, shiding will cause injurious flat
spols,  Therefore, when [lat wheels are foured, their condition
rnay usually be traced to sliding a short distance when under
loaded cars, and to sliding a long distance when under empty
cars. I the consideratiom of the flat-wheel problem, the
longlh of the train, the location of the car in the train, the
load carried by the car having the flat wheel, the amount of
sand uged, as well as the time of applying it while making stop
and when starling, and the distance the sliding wheel is pulled
along ihe track, must all be considered.

Much wheel sliding could he prevented by making a thor-
ough and systematic inspection at terminals and then adjust-
ing ihe piston travel intellipently and repairing all defects in
the foundation brake gear before the train leaves the Lerminal,
as alrcady explained.  After the train leaves the terminal, the
precautions neccssary in manipulaling the brakes to prevent
them from sticking will al the same time prevent the wheels
from sliding, and in the majority of cases flat wheels.

Cars that are heing handled in yards with the hand-brakes
applied hawve their wheels flattened because they are slid owver
long distances. In cold weather, the hrake shoes may often
be [rozen to the wheels so hard as to prevent thein from rotating
when moved. If a train fitied with pressure retminers stops
and iz then started, there is danger of some wheels sliding and
of being dragged far enough to flatlen them, The same thing
34 true whers hand-brakes are applied to held Lhe train while
standing on grades and the train i3 then started without
releasing the hand-hrales.

28, Break-In-Twos.—When a service application is
started, the brakes on the [ront of a train commcence to act
immediately, causing the slack to close in tight and compress
all drawhar springs, and later, usually at the time that the speed
of the rear is considershly reduced, the rear brakes cotmence
to take hold. The energy in Lhe compressed drawhar springs
then asecrts itsell, and this, added to the relarding effect of
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the rear brakes, brings on a heavy stretching strain in the train
that nol infrequently is greater than the drawbars can stand,
and az a result the train parils, somelimes brealdng into three
or more pieces. To avoid this undesirable ocourrence, the
independent brake valve should be held in release. This will
prevent the locomative brakes [rom going of, and thus help to
dirminish the drawbar compression during the early part of the
application.  When the bralee-pipe pressure has reduced ahout
8 pounds from the first reduction, the independent brake-valve
handle should be returned to running position and a further
service reduction made——one that will cause brake-pipe air to
be flowing from the service cxhaust at the time the train
stops.  In this method, a heavier braling power ig matntained
an the front of the train during the course of the stop than can
be mudntained at the rear. Hence, the rear cannot pull away
hard from the front part of the train and brealk it in two.

On rains of 90 cars or more, the difference in time between
the heginning of action of the front brakes and that of the rear
hrakes in service applications permits the closing in of the rear
and the front ends, which, later, when spesd reduces consider-
ably, commmence Lo separate rapidly and thus breal the train
in two just before coming to a stop.  Onmany roads the sErvics
application iz made in the manmer just recotnmended, and, in
addition, the glack of the train is prevented from closing up
during the progress of a service slop and, later, in Tunning ouk
again with congeguent danger of breaking in fwo, b using a
light throttle while the first service reduction iz bring made,

If it is necessary to back up a train and stop it by means of
the brakes, when the first reduction is made the brakes near the
engine apply frsi and hardesl, so that there is a tendency for
the dlack on the front part of the train to run out hard and
breals the {rain in two,

When applving the brake in backing up, therefore, the loco-
miotive brake should be released by means of the independent
brake valve and a light throttle should be used until the train
stops.

In the starting of a long train, carc must be exercized in
taking the slack so as not to break the train in two. Slack
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should be taken out gently, and when the locomotive has moved
forwards about its own length, the throttle may be opened
sufliciently to put the train in motion.

249, No allempt should be made to release the brakes on a
irain of more than 45 cars if the speed 13 10 miles or less per
hour, or if Tetainers are nol in uze.  In such cases there is preat
danger of brealkipg the train in twoe, becange the rear brakes
cannot release in time to prevent the slack from tunning out.
With trains of fewer than 60 all loaded cars running al speeds
greater than 12 miles per hour, the brakes may b relensed
without breaking the train in two if the locometive brake is
kept fully applied until the rear brakes have released. On
trains of fewer than 45 cars, the release may be effected at slow
speeds without danger of parling by the skilful use of the hald-
ing feature of the H-6 brake walve, or by the use of the inde-
pendent brake valve; that is, by holding the locomotive brales
applied until all the train brakes have released.

In any case of release of brakes while the train is in mation,
sloam should not be used until sufficient time has clapsed for
all brakes to release and for the slack to adjust itself.

30. Blecding OFf a Brauke, Whenever it is necossary
to bleed a brake off the auxiliary-reservoir release valve should
be used [of the purpose, and just enough air should be drawn
through the release valve from the auxiliary to permmit the triple
to return io telease position. I the release valve is held open
afler the triple returns to release, it may cause the olher brales
in the train to apply.

In the case of long freight trains, it may ocessionally be
found thal a car near the rear of the train contains a brake
thal, has not released along with the others. Before opening
the release valve it is ticcessary to determine whether or not the
pressurc-retainer handle s i the proper position to petmil the
brale to release. I Lhe handle is not in the proper position,
it should he turned down at once; if it is already down, the
relense valve tod should be pulled quickly vnce or twice, but it
must 1ot he held open an instant after the brake commences
to release. If the relcase valve is held open until the piston is
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clear back in the cylinder, other brakes will likely commence
to apply. Indecd, this will almost invariably result if the cars
are cut off from the engine, In releasing any brake with the
release valve, it should be closed the instant that the air com-
mences to exhaust [rom the eylinder, Holding ihe release
valve open longer than this will deplete the awxiliary, which
will nommence to take air from the brake pipe to supply the
deficiency, and this 1s likely to create sufficient reduclion in
the hrake-pipe pressure to cause other brakes to apply. In
pase a number of brakes located together at the rear of a
long train {ail to release, a partly closed angle cock should be
looked for,

31. Durst Hose.—If a hose ruptures or bursts, if the
conducter pulls the conductor's valve, or il the train parts, the
handle of the automatic brake valve should be placed in lap
position. I & burst hose is the cause of the trouble, the crew
should immediately institute a search for the defective hose.
As soon as the train comes to a stop, the brake-valve handle
should be moved far encugh into running position to feed air
into the brake pipe and thus cause a Blow from the ruptured
hose so as to attract thelr altenlion. It is impertant to
remember and to practice this method, in such eases; as it will
help materially to save time in Onding the defective hose.

In the event of a hose bursting, the engineer should immedi-
ately lap the brake valve, and as soon as ihe train stops, send
out flags. The hose should be replaced by a new one or by
the extra hose on the last car of the train, and the brales
then tested to see whether they operate properly.  If unsafe
to replace the hose and test the brakes al Uhis lime, the angle
cock immediately in front of the burst hose should be closed;
the hrakes back of it should then be bled off, and the train
moved to g safe place, where the hose can be replaced and the
brakes tested.

32, Setting Ont a Car,—When a car is to be sel outl or
left on a side tracl, the brakes should be released, the angle
cocles on each side of the hose that are to be parted should be
closed, and the hose parted by hand. When the car is set out,
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the release valve on the auxiliary reservoir should be held open
until the suxiliary is depleted, and the hand-brake applied with
sufficient, force to prevent the car from moving of its own
ancord,

If the car is to be left standing on a heavy grade, the brakes
chould be examined before setting it out, so as to e sure that
they are in perfept worldng order. When the car is set out,
ihe air brake should be released and the auxiliary Teservolr
drained: aleo, hefore leaving it, the hand-brakes should be st
securely 5o as to hold the car, If there i any doubt about
the hand-brake holding, the wheels should be blocked or some
other suitable precautions taken, In all cases, the air brake
should be released hefore the hand-brake is applicd.

When recoupling ithe train alter setting out the car, it is
necessary to make certain that all angle pocks, with the excep-
tinn of the rear one, are wide open and thal the systemn 18 -
erly charged, after which the required test of the brake should
he made before procesding,

TRATNS EQUIPPED WITH K TRIFLES

RHMARKS

33. To handle satislactorily a long train made up partly
of K triples, the general location of the K tri ple wvalves through-
out the train mmst be known.  If the K triples are evenly scat-
tered throughout the train, then, regardless of the length of the
train, all service applicalions should be made with an initial
roduction of not more than 7 pounds.  This will cause all
trakes to apply with a light cylinder pressure; Lhat 15, withoa
pressure just sufficient to adjust the slack pently,  Alter it is
felt that the slack has adjusted iigelf, such additional Tediac-
tions should be made as the conditions of the case reguire 10
bring the train to a stop at the desired place. The brake
should then he held applied until the train stops.

After a train has been stopped Lhe brake should be released
in the usual way; thas is, by moving the automatic brake-valve
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handle, regardless of type of brake valve, to release posilion
for a perind of 15 scconds, then to running position, and after
2 or 3 seconds to release position for a moment and quickly
back to runting position.  This latter operation, called the
gick-off, will release any of the head brokes uhal tmay have
reapplied due to overcharging without permanently causing
at1 appreciable increase in brake-pipe pressare.

34, If all the K triple valves arve placed together at the front
end of the train and are gver 1 in number, then the initial
brake-pipe reduction should be not over 7 pounds.  After this
reduction has taken place and it is learmed thal more is needed
to bring the train to a stop, an cffort should he made to have the
brake-pipe air flowing from the brale valve as the train comes
to a stop.  This will prevent the head end of the train from
surging abewd during the progress of the stop and breaking
the irain in two. The brakes may bo safely released at slow
speed if desred, because, it the number of B valves is al least
ten and all are at the front of the train, its retarded-relzase
feature, as well as the holding featurs of the 116 aunlomatic
hrake, will prevent the slack from running out and parting the
train, If the engine iz not equipped with the E T brake, then
the straight-air brake may be used to relain the locomotive-
brake pressure for at least 15 scconds while the rear brakes
are starting Lo release,

If the train is composed enlirely of K valves, the initial
reduction Tor a service stop should be about 7 pounds. This
amount will uzualiy be found sufficdent to stop the train.  How-
ever, if the train is short, say one containing 356 cars or fewer,
and the speed 15 comparatively high, an additional service
reduction as beavy ag the ciroumstances require—that is, to
within the limits of the equalizing point, or 18 pounds—may
be made.  The release mmay be made in the usual manner when
desired, cither before or after the train has come Lo a stop,

If all the K valves it a tradn are located togsther at the rear
and are over ten in number, then the initiad reduetion should
not be over 7 pounds, When Lhis reduction is about to cease
at the brake valve, it should be followed by another reduction

il
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of 6 or § pounds; that is, one sufficiently wmmﬁ.,q to Cause ._u_Hﬁme
pipe air to flow from the brake valve at ﬂ..ﬁ instant the train
stops. Mo release should be attempted E..E. alter the stop is
made. In such cascs, too, if the train iz long, say one con-
sisting of 50 cats or more, it is considered good practice to
malke the first service reduction before or without shuling off
sleatn.

CHARGING THE TRAIR

95, The method of charging a train consisting wholly or
partly of I triples does not differ materially from that already
recommended. It will be well, howewver, to vhzerve, that some
of the earlier Lypes of K valves that take air throngh the non-
returtl check-valve to supply the aniform recharge daﬂn Emm.,,m
a buzzing noise while charging the auxdliary. Thiz noise
chould nol be mistaken for a sirrdlar fioize made by a Ha@rw.
emergency valve, When an efnergenty valve leaks; Em:.u i3
o Hlow at the exhaust port of the retainer at the same lime
that the buzzing noise i heard: but if the _u._._wnwﬁn continues
for o part of the time that Lhe anxiliary is nrﬁﬁ_.nm and then
ceases, withont any blow taldng place at the retainer exhawst,
it is caused by the air that is passing through the non-relurn
check-valve to supply the uniform recharge part,

HANDLING THE TRHAIN

36, Elow-Downs.—If a train is entively cquipped with
K irinles, slow-downs may be made with the automatic m..:.mwwﬁ
and the release accomplished without any danger of pariing
the train, The same thing holds true if ten or more E wvalves
on a partly equipped train are all placed Logether al ﬁ.._,& frome
end. Wilh the K triples seattered throughout the train, how-
ever. it will be better, provided the train iz long, 1o cwmﬁﬁ
the precautions in regard to reloasing H,mnc..EﬁEimm for z._.ﬂ
type I triple valve type. I other words, if the speed is less
than 10 miles an hour, no telease should be made before
comng to & stop.
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37. Emergency Stops.—In emergency applications, the
K triple operales in the same manner as the H triple, There-
fore, the instructions regarding the application of the H triple
in emergency apply to the K type.  In all cases of emergoncy,
place the handle of the automatic brake wvalve gquickly in
emergency podtion and leave it there until the train stops,
When releasing after an emergency, leave the handle of the
bralee wvalve in release position until the brake-pipe pressure
has reached at least 60 pounds.

3B, Traing on Grades.—A decided advantage is had in
handling trains on long, heavy grades when all the cars in the
train are equipped with the K type of triple, because the quick-
service [eature accelerates the serviee reduction throughout
the whole lenpgth of the brake pipe, and the brake-pipe air
vented at each triple goes into the brake cylinder {0 angment
the pressure it this eylinder.  Thus, titne and economy in the
use of air, two very itnportant considerations in grade worl,
are conscrved in Lhe highest degree by the E-trple mechanism.

When handling trains equipped partly or entirely with
K walves on heavy grades, the cngineer should be poverned
by the rules and precautions given for traing equipped with
the older type of valves. The manner in which the pressure
retainers should be used in grade work is also governed by the
tules prescribed for any other Lype of trple.

89, Btuck Brakes,— Stuck brakes ocour most frequently
in winter weather. They are more oficn due to the cold and
frozen condition of the shoes than to any defect in the triple
valve.  Howewver, as the causes of stuck brakes are mrerdscly
the same with the K lriple as with the older type, the precay-
tions to prevent them are the same.  As a general tule, so far
as the engineman s concerned, he must so manipulate the
brake valve when releasing the brakes as to provent unduly
overcharging the brake pipe at the front end.  Inaddition, he
must practice the kick-off method to prevent the reapplication
of the head brakes, and, after the brakes are all properly
released and while Lhe brakes are nol wanted, keep the handle
in runming position.  Foundation brake poars designed so that
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they will permit the levers to foul are o?,m..mwoﬂw:“m Emﬁnwaﬂﬁm
for what it termed a stuck brake. Proper _Emﬁnafau_ H.om::_jm
in all necessary repairs, replacement of missing bolts, cotlers,
cte., will prevent in a large measure stuck hrales m,.,:m‘_.mm.uﬁm
o foundation brake gear. Stueck brakes eanged by ,ﬁ.ﬂﬂ._ﬂa.
with leaky packing rings or by triples in Um_.ﬁ cotudition with
respect to cleanliness and Tubrication are nsually found at .ﬂ.ﬁ
rear of the train. Such brakes should be watched, S.m.._amf.ﬁr
them from doing damage to the wheels, and reported for atten-
tion when the terminal is reached

40, Break-in-Twos.—With K triples, a U.h.omr..mh.;d
produces no different results from what ,,..._u:._m be had ..J.._E &:.m
older tvpe of triple. The previous mnmiuﬂ:nﬂos,m governing this
cecurrence apply in the case of trains cquipped with the
K triple.

41. Wheel Sliding.—Wheel sliding on traing _o_qm:m.m_mma
with the K triple is caused in the sarne manner as wheel sliding
on trains equipped with the older type of triples; also, the pre-
cautions necessary for its prevention are the same as those
already recommended to be observed with the older types of
triples. Care should always ‘Ew talken to see chat all brakes ars
roleased hefore starting the train.

42, Undestred Quick Action.—With the K triple, the
likelihood of undesired guick action is very remote, even whoh
from neglect the eondition is bad with respect to ﬁ_am.:Em and
E,:Hmnmi.an. However, when undesired ﬂEo,_w action mcomm
accur. the method employed for finding the disorderly valve
with ihe ordinary iype of iriple should be followed.

43. pwitching With Three or Four K Triples Next
to Engine.——When engaged in the work cm.mﬂag_ﬁjm. wﬂm
handling cars cquipped with K triples, some 9&&&.@ wil )
expericneed, becanse the retarded-release feature will Euﬁﬂw M
and prolong the hrake-cylinder exhaust. Annoyance ?Hﬁ hn,
delav of the exhaust, however, will be greatly “mmmmamﬁ it WM
HEE‘WE position of the brake valve is used when releasing ﬁ.vm
brakes, In this way the main-reservoir excess prossurc wrill
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prevented from enteting the brake pipe and moving the triples
to ﬂmﬁﬁﬁ_ﬁ.ﬁ_mﬁm position rapidly. Returning the handle o
lap Hwaﬁfﬂﬂ. for a moment, sy 2 seconds, and then back to
munning will effect a quick release of the forward brakes, |

44, Bleeding Off a Brake,—When the release valve is
used to release a brake that has a K triple, care should be talen
not to reduce the awdliary pressure more than is :m_u.nmﬂﬁ.... 4..5
trove ,m,rm triple piston to normal telense position, If prw%,j.
reduction of auxiliary pressure is made throupgh the HLn..Fm
valve, the triple will move to retarded-release position ,_.‘:a r
cause a slow release ol the brake, .

HANDLING OF PASSENGER TRAINS
TRAINS WITH P M EQUIPMENT

REMAREKSR

.mmm” The passenger engineer will be greatly assisted in
handling passenger trains smoothly and in making acourate
stops by the E T locomoative brake equipment, hecause _..mﬁp it
m..”.aon_ﬁf brake work can be dome with greates ,.E.mm than is pos-
m_Em.. with the clder type of locomotve mﬂc__?.:ﬁﬁ.: ﬂ;m B .ﬁ
ﬂ:ﬁﬁnﬁ usually has a large main-reservoir mE.H LT owcwbl
ity, and the B-6 feed-valve not only has large o#tu_.,_&1_:zﬂ
operates tnore sensilively than the older types, :irwuu. it
unnecessary when releasing to remain in releasc H:.u.ﬁma: EMnE.
than w.o.n 4 seconds with a passenger {rain of 20 cars or fewer
.mu EEH.ﬂoP the locomotive brake itself controly the _aqoﬁoifrp
ina reliable and satisfactory manner, regardless of iLs xﬁmm an
ﬂ..aﬁrﬁ. 1.35 locomotive birales may be released and _.n,z g W@m
without m.umEHEmn the brakes on the train,  This ?..E.nﬂwmﬂd-
fore ?ﬁ,_:aam.m targin of Hexibility in handling :,mﬁw,_m _&& m.,“
ey wﬁ_tw: m doing good braking and in preventing d :
to drving wheels by sliding, s
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Wilh the exception of the time that Lhe handle must be held
in release position and of the slalfal use of the locomotive-brake
hwlding feature, the method Lo be employed in handling a pas-
senger Lrain with the BT hrake does not dilfer materially from
shat now used to handle a passenger train with the G-0 brake
vulve

CHARGING THE TRAIN

46. A train cquipped with the P M equipment should be
charged in practically the same manncr s one equipped with
the G-6 valve. If long traing are Lo be charged up [rom zero,
however, the handle of the automatic B T brake valve should
b lelt in release position until the brake-pipe pressure reaches
&0 or 90 pounds.  IE 4t is left in running position, all the angle
cocks will be open and brake-pipe air will immedialely flow
into the long brake pipe and cause the pressure in the engine
hrake pipe to drop very low in a short time, This action will
remove the feed-valve pressure [rom the top of the diaphragm
it the cxoess-pressure head of the § T pump governor and cause
it to operate s0 a5 Lo stop the pumpy; also, as Tri-TeseTvoir
pressure retmnains congiderahly more than 20 pounds higher than
brake-pipe pressure for some time, Lhe pumy cennot slart again
antil the brake-pipe pressare, combined wilh the cxoess spring
pressure, is sufficient o foree the diaphragm downwards and
seat the pin valve. Then, of vimrss, Lhe governor will permit
the pump o go o worle and to continue withoatl interruption
nnidl the system is fully charged. As modern loccmotives
nsially have largs mmain reservoirs and larges pumps, Lhe capacity
ol the feed=valve is not sullicient to permit the air to flow
through it into a long, evapty brake pipe as fast as the air can
be supplied. Ienee, if the handle iz allowed to remain in Tu-
ning position whils charging such & brake pipe, the main-reser-
voir presstire will remadn more than 20 pounds higher than
hrake-pipe pressure for sume time, and during this time the
pump will remain stonped,

Tt therefare fallows that good judgment must be exercised in
regard to placing the handle either in releage or in runmning posi-
vign while charging, as well as to the length of time it should

L LA i—2
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be Wmﬂa in tunning position.  In any case, the handle should
be in running position when the brake-pipe pressure is within
H__”__,fn.E:am of the amount for which the feed-valve is adjusted,
If it is not in running position at this timé, overcharging of the
front portion of the train is sure to result,

_.J tnany yards the Leains are already charged when the loen-
motive 15 coupled to it so that chargdng fram zero by the loco-
motive is not required. In such cases, the handle should b
allowed to remain in Tunning posilion.  However, as the hrakes
must be tested by applying and releasing hefore departure
the same carc in regard to overcharging the front end of Eu.“
train as just recommended should be observed when releasing.
In no case of releasing brakes should the handle remain in
release position for more than 15 seconds.  Short Lrains may
be charged in running position.

HWANDLING THI TRAIN

47. Running Test.—With passenger trains the ru nnimg
test must always be made; there is no exeuse for omitling it.
HH@HP when the importance of such a test is realized by the
engineer, he will feel ohliged to use it in all cases with skill.

After the train has Ieft a terminal and is running at a speed
of about 15 tniles an hour, the enginecr should, without closing
the throttle, make a service reduction sufficiently heavy to
cause all brakes on the train fo act and then slow it down
against the pulling effect of the locomaetive, noting meanwhile
the lenpih of the brake-valve cahaust. When it is seen that
the brakes take hold as they should, he should release in the
usital manner,

The running test must also be made when approaching
mieeting points, railroad crossings at grade, junction points,
drawbridges, terminal stations, belore commeneing the descent
of a long, heavy grade, and befors getting dose to any Tont
when the brale must work to prevent disaster. The test
should be made when sufliciently far away from such s
fo take sure that if the air brake does not respond there will
yet be distance enough to bring the train to a standseill with
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‘the hand-brakes. Tust how far from the stopping point, then,

that this test should be made will depend on the speed of the
train, the grade, and the general condition, but in any case it
should niot he less than 1 mile

Tefore reaching the point where the running test is to be
made, the engineer should consult the air gauge so as to be sure
that the masimum standard pressure is present in the brake
pipe; also, at the moment that the sorvics reduclion is hegun,
he chould note the length and the volume of the brake-pipe
exhansl. These dulics are important, becavse if ofher means
for stopping is necessary, no Lime dare be wasted.

48, Running Precautlons,—As the air brake is always
relicd on to control the motion of the train, both in serviee and
in emergency applicalions, it should also be in condition to
operate at its maximum efficlency every moment of the iime
that the irain is in motion, Hence, it follows that certain
precontions should be observed by the engineman while run-
ning o that he may know constantly and with certainty that
the brake will respond promptly if needed.

These precantions include the frequent observance of the air
caupe, 0 as to know whether or not the pump iz maintaining
the standard pressures for the road on which the train is run-
aing as well as the class of train; the careful observance of the
position of the brake-valve handle, so as 1o sce whether il is
in the proper position Lo feed air into the brake pipe; and the
ohservance of the position of the double-heading cock, so as 1o
know that it is wide open, cxeept as preseribed under the rule
for double-heading, and not partly closed or accidentally shul.

In all brake applications, the length of the brake-pipe exhaust
as well as its volume of sound should be carefully obscrved as
gonn as the reduction is commenced, so ag to know whether it
corresponds to the length of the train.  While brales are sup-
posed 1o be releaged, as i3 the cage while running, it is important
that the handle of hoth brake valves bie cartied in mnning posi-
tion, to avoid the possibility of locomotive brakes creeping on.
In the case of double-heading or of helper engine, the engine-
men of both engines should always know whether the proper
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brake-pipe pressure is being carried; also, when the controlling
enpineer is making applications, the engineer of the second
engine should know whether the proper reduction in brake-pipe
pressure is being made,

49, Service Stops for Both Long and Short Trains,
The two-application method of stopping a truin ab any desig-
nated stopping point, with either long or short passenger trains,
is preferable to the one-application method, because, as a rule,
beotier time and smoother and more aceurate stops can be made
with it. However, with short passenger traing, good rail, and
the exercise of exccllont judpment, the one-application method
may be used with equally as good results.  When the one-appli-
cation method s emploved, say on trains of & or fewer than
6 cars, the sim should be to make the stop with not more than a
25-pound service reduction, and then, just belore coming to a
dead stop, lo rclease the brakes in time to allow the trucks,
which ate sure o be wlted, to 1ght themselves, and in Lthis way
prevent the disagrecable back lurch so annoying to passengers.
But, as just remarked, the two-application method will usunally
bie found smoeother and more accurate; also, by using it, there
ig far less danger of causing damage to wheels by sliding them,
and much less time 18 consumed in maldng the slop,

T stopping irains by the two-application method, the engi-
meer showdd, if time is fast, permit the train to spproach as
near to the stopping point as his judgment diclates.  He should
then make a heavy service reduclion, such as would he neces-
gary to bring the train woa speed of 12 or 15 miles an hour.
Next, he shioald release by moving the handle o release position
momentarily; then back to runndng position for a second, Lo
drop the locomoidve cylinder pressure to 5 or 6 pounds; and,
finally, depending an the time and other circumstances, either
to lap or lo service position, completing the stop with a light
cylinder pressure.

The abject of the two-application method is to permit a high
rate of speed to be maintained up to & point as close to the
station as circumstances and good judgment will warrant.
Then. if the speed is high, a heavy continuous service applica-
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tion may be made without danger of shock to the train, or of
shding the wheels.  The release at slow specd permits all tilted
trucks to struighten up, and any wheel that tnay possibly be
shiding to cormmence rokating again. The final application,
which need only be a light one, may be held on until the
train stops,

Aficr o train has been stopped in this manner, the brakes
iy be released in the usual way; that i3, by placing the handle
i1 release for 4 or 5 ssconds and then returning it fo running
podition. If, however, a water-tank slop or a stop 06 15?.%.
grade iz made, the handle may be returmed to heolding posi-
tion instead of lo running position, and held there wntil
ready Lo starl, when, of course, it must be placed in running
position.

50. BtoppingShort or Ronning By.—Jf the criginest in
handling a long passenger train finds that the lrain is going o
stan short, he should release the brake in the usual manner and
@mH..Em.w the locomotive eylinder prossure Lo escapt slowly.  In
ihis way he will avoid the possibility of a jerk from the rear,
which might take placeif the rear hrales release glowly.  If he
fiels thit 1 I8 riooessury to use Steam Lo move Ui 10 the desived
spot, he should nob use the throttle until he iz sure that all rear
brakes have had time to refease fully.

I gl cases of runming by stations, the brakes should he held
applied until just about Lo come Lo A ste ndstiil, when they may
he releaged in the usual manner,  In such cascs, the train ws-
Alv has to be backed up to vnload passengers and baggage.
ﬂh_.w" of course, makes it necessary to apply the brpke with the
truin moving backwards go as to stop. Under siuch elreum-
stamees, the brake should be applied lightly and gracdually in
order to adjust slack as gently as possible, and then held applied
until the train stops. In making brake applicatiens while
backing, it will sometimes help in the smpethness with which
the slack is adjusted if the locomotive brikes are prevented
from applying hard by moving the handie of the H%ﬁﬁp&mﬂ
brake valve 40 release position and holding it there unitil after
the car brakes are well o,

Z1A-- 1
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81, Stops on Grades,—All service stops on grades should
be made with the two-application method.  After the {inal
release, which should not be made until after the train stopsg,
unless the grade is very heavy and requires the train brakes to
help hold the train while standing at the station, the handle
should be moved bacle to holding position while there iz still
sufficient cylinder pressure, 0 as to prevent the train from
o, and i shoald be kept there until ready to start, when
it must be placed in munning position.  If, after coming bacle
to holding position, there 45 not sufficient cylinder pressure left
in the locomotive brake cylinders to hold the train, it will be
neceszary to add enough with the independent brake valve,

532, Quick Action During Service Reduction,—Quick
action during o service reduction, or undesired quick action, as
it 15 generally called, is not only annoving but sometimes does
great damage. It 13 due to p defective condition of one ar
possibly more than one of the triples in the lrain. Swch
trinles may give trouble at each service application, or only
oceasionally during Lthe rip. However, in passenger service,
ng triple should ever be allowed to leave a terminal in a
defective condition.  Inslesd, the troublesome triple should be
located and removed,  Tolocate a defective triple, the assist-
ance of observers stutioned alomyg the train is required.  When
they are in their positions, the enginect, alter charging the
train to full pressure, should male a service reduction not to
exceed b pounds.  Any brake that fails to apply can then be
noted by the observers, A further reduction of not more than
3 pounds should next be made, and the observers should note
whether or nol the piston that has failed to move on the pre-
vious reduction applies with a quick action.  If it does, this
brake should be eut out.  The test should bo repeated after
the system has been fully charged to maximum pressure, and
there has been sufficient time for the pressure Lo equalize thor-
oughly throughout the train. At terminals, of course, the
defective triple should be replaced by one in perfect condition.

If undesred guick action occur: while the frain is on the
road, the eut-out cock showld be closed and the drain cocl on
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ihe auxiliary reservoir opened; also, the engineman should be

| aotified of this procedure.

When testing for defective triples that give ntdesired mzmnw
action, it is very important Lo have the maximum brake-pipe
presstire in the brake pipe and the auxiliaries at the commenace.
ment of each tese.  Ifitis found Fﬁowﬁmnm.ﬁo locate Em.mmmmﬁ,
iwe triple within a reasonable period of time, the train may
proceed with the standard brake-pipe pressurc,  When maldng
service stops under such circumstances, rcs..wﬁﬁ mu..u ﬂ.._ﬁ-
application method should be etnployed.  The first mﬂﬂ_,ﬁm?um
hould be made I the emergency position when apeed iz high.
The second, which always follows cloze on the release of the
first application, can be made in sepvice ,.,.,m._‘:. a greatly Hah:_.nm&
brake-pipe pressure and hence withont hikelihood of undesired

guick action,

53. Emergency Stops.—Lmergency applications are
required when il i necessary to stop the train to ﬂqm_‘_nﬁ. loss
of both life and property. In such cases, the handle of ,&.a
trake valve should always be placed quickly in CMETgency posi-
tion the instant the emergency appears and kept there until the
train stops or the danger is passed. HHDﬁ..m.ﬂmﬂ, in ﬁrm. case of
long passenger traing, if the danger passes hefore the irain comes
to a full stop and it is desired to proceed, the brakes may he
relensed in the manner already cxplained. Iowever, the loco-
molive cylinder pressure should not be allowed to escape
entirely antil it is cerlain thal the rear brakes have .._.&um.m&u
when the handle of the brake valve may be moved to running
position and the throttle apened gradoally. .

If an emcrgency applicalion is made and the E&mm.ﬁ%m
pressure entirely depleted, reducing the speed to 20 Ebﬂ«. an
hour or less when Lhe danger disappears, il i better with long
trains to stop before maling the release. In all cases of emer-
geney, sand should be applied to the rails 45 soon as the handle
of the hrake valve is in emergency posilion,

54. Bucking Trains With Tall-Hose,—Inorder tomove
passenger trains from yards to terminal stations, or from the
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main line to branch stations at the end of short branches, it iz
necessary in many instances to back them lone dstances. In
such cases, the brakes should be operated from the rear of the
{rain by meand of o twl-hode thal iz cquipped with a valve
that can be opened and closed as gradually as desired by the
operator.  Belore commencing to baclk the irain, the engineer
should charge the bruke system in the usual manner. The
brakes should also be tested both Irom the brake valves on the
engine and from the tail-hose valve at the rear of the train, so
as to make sure that all of them can be applied and released
from either end of the train,

No hard-and-fast rule can be made as to where the handle
of the brake valve on the engine should be carricd while backing
the train. The praclice most generolly adopted iz to carry it
in running position continuously until the terminal i3 reachied,
In thisz way, all the responsibility for the safe handling of the
irain is placed on the man that manipulates the tail-hose
exhaust valve. ITowever, the engineer should be ax vigilant
a3 citcumstances will pertnit.  In the event of an smergency
application, he should quicldy lap the brake-valve handle to
prevenk possibility of release.  After the frain stops or after he
iz signaled from the rear to release, he should release in the
usnal manner, atid then return the handle to running pesition.

55. Wheel Sliding.—In passenger service, the injudi-
cions wae of sand often cuts the wheels so badly from sliding that
they must be removed. It is important to remember that
modeérn passenger cquipment is much heavier than that built
a few veors ago; hence, a wheel does not have to slide so far as
fermerly to hecome flat.

To prevent injurious wheel sliding, the engineman handling
any passenger train excepl ofic with the L ttiple equipment
should practice the two-application method of making all stops
except emergency stops,  This mecthod, as already explained,
requires high evlinder pressure while the speed of the train iz
high, which iz the time that the wheels are least likely Lo slide,
and the first release tales place at the time that the spead is
considerably reduced, when the wheels are most lilely to piclk
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up; also, the second application is & ﬂﬁtﬁmﬂei% light one—
one that will not cause the wheels to slide although the speed is
mach slower than when the first application was made.

If +he condition of the rail is such that sand must be used to
assist in making the stop and Lo prevent wheel sliding, it should
e dropped under the entire length of the train hefore cotnmenc-
ing to use the brake, The reason for this mEEE he well .mbaﬂ..
stood. It is because of the careless and unskilful use of sand
in stopping that many wheels are badly damnaged,  If the brake
is applied a little later than it should be in order Lo make “..‘:m
stop within the distance available, it is lileely to he EUE_&
full: then, when the stopping point is cm.?.omﬁhﬁ_ if it is
thought that the train iz going to Tun by, there is a strong
temnmtation on the part of the engineer to drop sand, because
3f sand is used it may prevent the train [rom runting by, At
the same Lime, if there happens to be one or morc pair ol ﬂﬁ.mm“_m
dliding while sand is dropped, they will be cut badly, and in a
very short distance. In all cases of emergency, however,
wheels should not he considered, and sand should be mqaﬁﬂ_wn
just as soun as possible after the brake walve iz placed in
emergency position. . .

If, in starting, the irain drags and the drivers lip n:nmp_m.n?
ably. the engineer sometimes makes the mistake of dropping
mmntﬁ {o prevent the sipping while at the same tine ﬂu.m,.ﬂ work
the engine in the corner with full throttle. When & traln starts
unusually hard, a stuck brake and a sliding wheel are :m_E.,:w
the cause.  Therefore, in a case of this kind, the proper thing
th do i to manipulate the brake valve in the manncer recotn-
mended for releasing brakes.  If sand is required, only snflicient
should be dropped to prevent the drivers from slipping. H,z_
such a case, using sand too frcely will of itself cause the tramn
to pull hard.

56B. ®tuck Brakes.—DBrakes that do not release promptly
or that remain applied for some time after the olher hrakes
have released are a scrious annoyance in train handling. They
not only cause damage to wheels but are often responsible for
break-in-twos.
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There are a number of causcs for sticking brakes. Some
stick brakes are attributed to the manner in which the brake
valve is handled on the engine; some to the condition of the
triple valve; some to the condition of the feed-valve; some to
the conditinn of the foundation brake gear; some 1o the piston
travel: and so on.  The pressure tetainers are also responsible
for the non-release of brakes in some cases, and the slack
adjuster sometimes caused brakes to drag because of taldng up
the =lack too close,

87. The careful ohservance of the proper method of releas-
ing brakes will almost invariably prevent the sticking of brakes
gn far ag the air-brake equipment proper iz concerned, On
trains of average lemgth, a service reduction of atleast 10 to
12 pounds should be made before the release iz attempted:
Thiz reduction need not be made continuous in all cases, but
the total reduction before attempting the release should be not
less than thiz amount. The reazon for having the brale-pipe
rediction not less than 10 pounds before commencing Lhe release
is to provide a larger difference between the main-reservoir and
the brake-pipe pressure, so that when the handle is placed
in release position the wave effect will be more pronounced
throughout the whole lengih of the brake pipe, and, therefore,
more effective in meving the triple piston Lo release position.

When releasing, the engineer should place the handle of the
antomatic brake valve in release position for 4 or 5 scconds—
no longer —and then return it to running positien.  After ahout
3 seconds He should meve it quickly to release and immedialely
bacl to running, especially if the truin 1= wousually long.  This
latter movement will release all brakes in the front of the train
that may have reapplied on account of lghtly overcharging,

88. I triple valves beoome defective on account of cxecss-
ive packing-ring lenkage or their condition is bad on account of
dirt and pum, they will not respond promplly to slight varia-
tions in brake-pipe and auxiliary-reservoir pressures.  There-
fare, as it frequently happens, especially in long traing, that the
rise in brake-pipe pressure is eomparatively slow, such triples
are likely to remain in the applied position and thus prevent

E 15 TRAIN CONTROL 41

the release of the brake,  Buch triples should be removed from
the car at the first inspection point and other triples in perfect
condition put in their places. The removed triples should
1hen be sent to Lhe repair shop for prerhmding and for lesling
on the repair-test rack,

The feed-valve will cunse the brakes to stick if it becotnes
sluggish in its action or if its supply passage hecommes gummed
with mil or plugged up with dirt; that is, if it does not respd
4o slight variations in brake-pipe pressure. The feed-valve
must supply the brake pipe with air promptly and in gencrous
volume up Lo the desired pressure and then maintoiz it 2% that
pressure withoul variation of owver 1% pounds, 1f the leed-
valve allows the pressure to flucluate or vary widely, then, of
course, Lhe brakes might crecp on and sticle, unless, in such
cases the bruke-valve handle is shrown to release position for
an instant.  Therefore, to avoid stuck brakes from this cange,
{he feed-valve should be maintained in first-class condition,

A defective foundation brake gear is gometimes responsible
for stuck brakes. For instance, a loose bolt or a loose hanger
chain may wedge between the brake beam and sand plank of
ihe foundation brake pear, or one ol its levers may become
fouled in some other manmer,  In such eases the shoes cannot
fall away from the wheels, even if the air dloes exhanst properly
from the brake eylinder. As a result, the Lrake will stick on
one or more pair of wheels, depending, al eotrse, on the nature
of the brake-gear defect.

Short piston travel can, and often does, cause the brakes to
hang for some time, especially on lomg trains.  Since short
piston Lravel causes the ausiliary and brale cylinder to equalize
higher than the average pressure, brakes hawing this shert piston
travel fuil to release until the hrake-pipe pressare comes up to
a point sufficiently high to force the triple o release position.
As this point is considerably higher than that for the other
triples in all full-service applications, it follows that the hrake
will be longer in coming off and hence may be considered as
sticking, The remedy for thig, of course, 15 1o adjust the piston
travel Lo the proper length. It is also advisable to avoid the
practice of making over reductions on service applications.
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Emergency valves that oocasionally stick open will prevent
brakes [rom releasing,  The remedy in such eases is to close the
ciot-out eock and then apen it quickly, so that any foreign
substance on the valve seat that is causing the leakage magy
be blown off.  If this does oot effect a remedy, the cut-out cocle
showld be closed and the auxiliary blsed cock opened.

If hand-brakes are not entively teleased, the brakes are on
thi= account sometimes zaid to sticle :

3. Bleeding Off Brakes.—In passcnger service, all
brakes should releasze from the engine; and they can be =o
released unlesz they are fmproperly manipulaled or sre inoa
defective condition, If difficulcy is experienced in releasing
brakes or if they stick, bleeding off should never bie resorted to
for the pirpose of releasing or getting out of the difficulty,
because it is a dangerous practice.  The beller plon is to inves-
tizgate and remedy the defect that may be causing the brake
Lo refuse to release.

IT it 15 necessary to cut out the hrake ona car because of the
Tailure of some part of the foundstion brole gear or because of
brolen or defective air-brake apparatus, the out-out eock
ghould be closed and the relesse cocle on the auxiliary opened
and left open until the terminal is reached. The enginesr of
the tradn should be informed abount any hrake that is cul out,
and at the terminal the matter showld be reported to the proper
anthorities for attention.

60, Brealk-in-Twos.—Although more or less trouble
from hreaking in two has always been experienced with hoth
passcniger and freight trains, it i3 becoming a more serious
matter with the tnodern heavy and long trains of both classes,
To prevent, thid dangerous, cxpensive, and annoying occurrence
should be the aim of &l persons converned in the safe opieralion
of trains over the road.  With passenpger irains, a brealein-two
should never be allowed to occur, becouse it {5 attended not
only by damage to equipment and delay to traffic, but by great
danger of injury to passengers as well as loss of life,

Since the braking power of the passenger equipment should
be, and generally is, such as to make it as ncatly uniform as
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possitile, the retardation of cach vehicle aﬂ.&ﬂm a brake appli-
cation will be the same; hence, the sirain on ihe couplers
ie reduced to a minimum. This uniformity of ﬂm_.h.ﬂmig is
targely or whelly due to the designs of the loundation F.E.v.m
wpar, and the [urther freedom from the danger of breaking in
ﬂﬂ.o is due to the adoption of a strong and suitable mHE._L.w@H.

The hrake and the throttle are in the hands of the engineer,
and on the manner in which these are handled depends the
snooth running of the train.  Serviee application of the brales
sust be made as preseribed in the rules.  However, when a
release iz to be made, the speed at that moment must he con-
sidered. I it iz slow, the holding feature of Lhe H-6 brake
valve should be intelligently employed, so that the slack may
not Tun out hard, and that ne shock at the rear will be caused
by retaining too little pressure in the ...Aﬁ.ﬁ,..._w._ﬁ.‘..;.,m rwm,.,ﬂ cyl-
inders., If the release is made while the train 1511 motion and
it is desired not to stop, the throttle should be opened grad ualiy
after sufficient time has clapsed for all the rear brakes to release
and the slack taken out gently. Then, in the event of a rear
brake not having released, the strain brought to bear on the
cotplers will not be sufficiently violent to causc them 1o part.
Alzo. sufficient thme should always be allowed botween Lthe
release and Lhe reapplication of the brakes to prevent those on
the head part of the train from coming off and then reapplying
before the reat has released.  If this precaution i not ohserved,
the train will streich and then suddenly close the slack, which
will be followed by another violent stretch from the rear.

61. Pleking up Cars.—When piclking up passengerequip-
ment the engineer should stop the cngine or the train m.nvaﬁr
10 feet, Irom the care to be picked up and then move it slowly in
making the coupling.  After the cars have been coupled to the
train, care should be taken to see that bath the brake and the
sipnal hose are propetly coupled together and that all angle
cocks and stop-cocks except the rcar one on the rear car are
opencd.  ‘The rearangle cock on the car cou Emm .,3 those picked
g should then be opened gradually intil Lhe air is heard to m_nu.a
into the emply hose and brake pipe. After a few seconds, this
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angle cock should be opened wide and the auxiliaries penniited
to charge properly to the required pressure [or testing the
brakes, which, if the high-speed brake is used, is usually the
maximum brake-pipe pressure, or 11 pounds,  When charging
iz completed and all hand-brakes are properly released, ihe
bralkes should be tested to make sure that they will operate
throughout as desired,

The reason for opening the angle cock gradually on the car
ahead of the one picked up is to provent an emergency applica-
tion of the brakes and a consequent waste of air and of the Hime
necessary to. pump the air back., While Lhe aoxiliarics are
charging, it i3 well to sec that all relesse valves and bleed cocks
are closed and that no bad leales exist,

When two train sections thal are already charged are coupied
together, care should be taken to prevent an emergency appli-
cation on the rear section. Such an application can be preo-
vented alter conpling the hose by first opening gradually the
angle coclr nearest the locomotive and then gradually opening
the other angle cock.

62. Betting Outa Car.—A car that is to be set out or left
on & side track should not be detached from the engine or train
until it is moved to the place where it i3 to be lefl standing.
When in its proper place the angle cocks on ibs brake pipe, also
Lhe one on the rear of the car ahead, should be closed, the hose
parted by hand, the bleed cock on the auxdlinry reservoir opened
and lelt open, and the hand-brake applied with sufficient farce
te prevent the car from moving of s own aceord. A ear thas
is to be left standing on a grade or an incline, must by all
means have ils hand-hrake applicd, butl care should always be
tuken to have the air brake entirely released befors setting
the hand-hrale.

When a train from which a car has been sel out is recoupled,
it. 1s necessary to make surc that all angle cocks except the rear
one are wide open and that the system is properly charged : also
the required test of the brake should be made before Hﬁc.nam_”muﬁ.

§13 TRAIN CONTROL
TRAINS WITH T. N EQUIPMENT

CHARGING THE TRAIN-MIXED L AND P TRIPLES

63, If a train is only partly equipped with L triples, it 1s
eustomary to cut out the supplementary reservolr, so that only
the auxiliary will have to be charged. Hence, i such cases,
{he charging of all auziliaries in the train will be EE”E,E i
repard to time and pressure, and the amount of Lime required
will he atiout the same as if all the triples wore of the P type.

If the auxiliates and supplementary reservoirs ol a train thal
is wholly equipped with L valves have to be charged [rom zero
to madmum pressare, more time, of course, will be required
than if the auxiliaries alone were to be charged; but after both
the supplementary and the auxiliary are fully charped, the
hrales require no more ait for this operation than the gﬁmam
ofl & train equipped with the P triple.  Henee, the auxilianes
repain their maximum pressure in recharging just as quickly
as they would with P valves alone.  Nevertheles sight ghould
not be lost of the following facts: With L valves and supple-
mentafes cut in, lhe suxiliares regain very quickly a large
percentage of the pressure that is reduced by the flow of auxil-
farv air o the brake evlinders during the application of the
E.b.nmm.. also, after the release is made. by reason of the supple-
mentary and the auxiliaries ecombining und cgualizing, the
Hm_dswnlzm increase of pressure is obtained comparatively slow,
because the ait from the brake pipe must charge the auxiliary
and the supplementary reservoirs simultaneonsly.

HANDLING THE TERAIN

64. To handle traing with the L N eguipment so as to get
the besl rosults in scrvice, Lhe engineer should make the m:.&m_
reduction. while the speed of the irain is high, at a euflicient
distance from Lhe stopping point to bring the rain to & stand-
gtill some distance short of this peint, if it were desired 1o o 50
then, as circumstances require, he should commence to graduate
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the brake off by moving the handle of the brake valve from lap
to running and back for each graduation, so as to bring the
train Lo a stop at the desired spot, aiming toe have the cylinder
pressure al the instant of stopping reduced to such a noint that
the disspreeable lurch that would oceur if the eylinder pressire
were high at the instant of stopping will not take place.

From the preceding statement it will be seen that the ohject
aimed at 1% to get the brakes on just as hard as the speed of the
train will warrant at the time thal the initial reduction or the
application is made, and then to commence graduating off the
instant that it is secn that the stop will be short of the mark
unless eylinder pressure is reduced, aiming always to complete
the stop with one application and a light final cylinder pressure,

When graduating off the brakes, the handle of the hrake valve
should be moved to runming position only for an instant and
then back to lap.  The reason for this should be clear from the
explanation of the construction and operation of the L triple.
The methed of handling the brale valve applies to both long
and short Lwains. Experience, however, will indicate cloarly
whether or not it cun be improved.

An dmportant consideration in handling a train having
LN equipment i% to avoid overcharzing the brake pipe, If
this pioe i3 overcharged, trouble will be expctienced, as the
brakes are Hable to creep on when it iz desired that they
temain roleased.

65. Service Stops und Releasing.— On all passchger
trains where the running time is fast, as little time should ba
utilized in making service stops as is consislent with good bra-
king, Therclore, a high initial service reduction should be made
when a service stop is required, so that the specd of the train
may be quickly reduced and brought dewn to a rate of stopping,
or of retardation that, if continued, would cause the train to
stop short of the desired mark: then the brake cylinder pressure
should be graduated down so that the train will come to the
desired spot and stop with o light pressure retained in the
brake cylinders. After the train has stopped, unless it hap-
pens to be on a down grade, the handle should be placed in
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release for 4 ot § seconds and then Hnémzﬁ_..u_.. Lo H::.E.s.m position.
When tnaling the complete release the w.qﬁﬁ.mmn shoniid @.m care-
fal not o overcharge the bralke _mﬂmm if this ﬁEu.ﬁB.m” _‘EH,.HEM
il be expericnced by the brakes going on when It 12 desire
- they remadn released.

%ﬂﬁwwﬂmbpzr close, accurate stops, the engineer should remember
that Lhe T.E.E_F will graduate the brake on as well mm off.
Henece, if it is found in a service slop jfﬁ the .H,L.J nider H.”_H.Em:.ﬂn
has been graduated off too much to .wdbﬂ the truin Lo a .&Eu at
{he desired spot, a light serviee reduction, say one just suffi-
ciently heavy to produce the required brake-cylinder pressure to
v_.mﬂh‘w:m tradn to o final stop, may be made.

66. Emergency mdcﬁm+|m_.n¢.r_.mw534 stops with trains
having the T N equipment are made in the same manner m,w
emergency stops with trains egu pped with any E.H._ﬁ.ﬂq. .ﬁu.cmﬁ .m_
triple valve. In other words, ﬂ.w@ an emergency arises, ,m.
brake-valve handle should be quickly placed in CITETLency
position and left there until the Lrain stops or the m._ujmﬂ. 15
passed.  After this, if it is desired to release the ,m_amwﬁ.{.m e
diately, the handle should be placed E relense lor m.:f.o & mmntsz
and then returmed to running position. The rails Ewn_:i .m
sanded throughout the stop, as with the cmp.n& E:;Eﬁp?.
Tt is well to remember that in cmergency applications a very
high eylinder pressure is developed eza that the mzxuwﬁ..w.
pressure docs not drop much, Thus, o ..&.E Fﬁm.&m is le ﬁ,__..
release 1oo long during relesse, overcharging of the _._nmwm pipe
mav result. In such cases, this would caunse the H.Emm. ?.”
amm?;% Lhe bralees and produce m:n,..uuﬁz_.u_..um from gradusting
ihe brakes on when they should remain entirely released.

67. Trains on Grades.—When m_r_.,h.h. to descend a chm_.
steep prade with a train having the L 1IN .mﬂEHUE.Hﬁ_ Em ._..H-.mﬁww
should be thoroughly tested, just as with any ﬁrﬁ. type Ma
triple, The auxilianies and supplementary Tescrvolrs m?s__.,r
also be fully charged hefore commencing the descent. and the
handle on the pressure-retaining valves m:n_s”E e turned up s0
a5 to asest in Lhe safe handling of the trains. However, for
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miklerate prades that are 20 miles or less in length, pressure
retainers are not needed.

While the train is descending the grade, the method of manip-
ulating the brakes recommended for trains having the type P
triple should be cbserved, so that advantage may he taken of
curves and let-ups for recharging purposes.  The train should
not be allowed to gather too much headway before comInencing
the application of the brakes: also, the brake applications
should be as light and as frequent as they can possibly be made,
in order to maintain ag uniform a rate of spoed as poszible
throughout the entire descent, and also to maintain as high a
general brake-pine and anxiliary-reservoir pressure as possible,

When making the releasc for the pirposes of rechatying and
keeping the train moving at the desired speed, the brake-valve
handle should be placed it release position and lefi there for
4 or 5 seconds and then returned Lo running position.

68. Dleeding Off a Brake.—When the locamotive is
detached from a train having the LN equipiment, or when the
bralee pipe iz acadentally overcharged, it will be necessa Y to
release Lhe brakes by means of the drain, or release, cock. In
the case of an overcharge brake pipe, the Brakes will apply and
it will be impossible to release them from the locomotive and
keep them released with the brake-valve handle in Titning
position. Hence, if the train is in totion the brake-valve
handle sheadd be carried in release position until the nexi stap
is made, when the hrake-pipe pressure should be reduced to
) pounds by placing the brake-valve handle in service position.
The drain eock on the supplementary reservoir should then be
opened and kepl open for aboot 10 scconds.  This will reduce
the supplementary-reservoir prossure to a point where the
Lralces may be released from the locomoedive in the usual man-
ner. It id very important in handling L N equipment 1o avoid
the overcharging of the brake pipe.

If it is desired to release the brake on onc or more cars when
the locomotive i3 detached, the drain cock on the auxiliary
should be opened and held open until the sir commences to
escape from the brake cylinder. It should then be closed and
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nate made of whether the brake releases entirely or not. If
the brake does not relense entively and stay so, the andliary
drain cock should again be opened and, as before, closed the
instant that the brake-cylinder air commences Lo escape at the
gxhanst port of the triple.  This operation m._._n_:.E. he repeated
until the brake romains released.

1t iz well to remember Lhat when releasing by means of the
ausiliary drain cock, the supplementary-rescrvoir air com-
mences to Teed hack into the auxiliary the instant s.nﬁ. _t.#u
triple slide valve reaches release posilion, snd that this air wAill
increase the pressure therein and cause the triple to Hm#:m.d to
graduated-release lap position or to mﬁ.i_...m-m‘m_HEn.E.Eﬁ.un_ﬂﬂcu.”
hence, the necessity for opening and closing the drain cock a
second or o third time, or until the bralke-pipe, ausiliary-reser-
vz, and supolementary-reservoir pressurcs are equalizad, with
the trnple piston foally in rolease position. To allow Em
druin cock to remain open longer than 1= nceessary to do this
would reduce hoth the suxdlary-reservodr and the supplemen-
tary-rescryoir prossure helow that remaining in the brake pipe,
and then a reduction in brake-pipe pressure caused by the
hrake-pipe air [eceding into the auxiliary would begin and pos-
sibly cause some of the brakes on Lhe other cars attached to
cormmence {o apply. .




TYPE K FREIGHT-CAR BRAKE
EQUIPMENT

Serial 2309 Edition 1

DESCRIPTION AND OPERATION

INTRODUCTION

1. The air-brake equipments for freighl cars which were
used prior to the type K oequipment were koown as the H C
and ITD) freight-car brake cquipmenis, The only ditference
between the FLC and H D equipments was that the auxiliary
reservolr and the brole evlinder were combined in the first
Instance, whereas these parls were delached in the latier in order
to permit their application to certain types of curs. The brake
evlinder was known as the tepe © will the combined eguipment
and asz the type I with the detached equipment. The same lkind
of triple valve or the type TT was ased in both cases, and the
equipments were designated by comhining the letters H O
aud II I,

DISADVANTAGES OF HC EQUIPMENT

2. Effect of Long Trains—l.onger ireight trains and
heavier cars introduced problems in the control of these trains
which vould ried be mel suceessTuliy by the type IT triple valve
used with the H O and H 1) freight-hrale equipments, The H
triple valve waz designed Tor trains with & maxinanm length of
about [ty cars, and it was found that, with traing of much
sreater length, (00 great an interval clapsed between the appli-
cation of the front and the rear hrales when applied in service

SOPYRICHTER BY INTERMATIOMAL TEXTESON COHFPAHY: ALL MICHTR RESERVCD

¢
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as well as between the release of the brakes and the recharging
af the auwxiliaries at the front and the rear ends of the irain.

3. How Brakes Should Operate—In order to control a
train safely and with the least damage to equipment and lading,
the brakes should apply and release and the auxiliary reservoirs
should recharge simultanenusly or as near the sime time as pos-
sible.  Tf the brakes do not operale in this manner, the action is
az fallows : When the bralkes apply an the front part of the train
at a conziderable interval before they apply near the rear, the
specd of the cars on the front end will be retarded while for
u time the speed of the cars at the rear will not change. As con-
siderable slack exists in a long train, the rear cars close up to
the fromt cars ar, as usually stated, the slack runs . The
rezult 15 a shock, the severity of which will depend on the dil-
ference in the velocity between the two parts of the train, the
weight of the cars, and the time required for the velocities to
equalize.  When the brakes finally hegin to apply on the rear
cars, the slack, assisted by the dralt-gear springs, runs out, and
may canse the train to break in twa.

When the brakes release on the [ront part of the train frst,
and the train 15 i molion with the slack not all vut, the front
part of the train will pull away from the rear part, and the result
will he 4 severe shock or a hreak-in-two.

When the brake pipe and the auxiliary reservoirs recharge
faster on the front end of the train, the pressure banks up in
this part of the train, and when the brake valve is placed in
runting position, the air hegins to move ta the rear of the train
where the pressure is lower, The fall in pressure on the {ront
part of the train due to the movement of the air, 15 equivalent
to o brakee-pipe reduction, sand some of the head brakes are lHable
to apply fightly or ereep on, and tnay cause the wheels ta slide.

4. Why Front-End Brakes Apply First——7The reason why,
with the H triple valves, the brukes on the [ront end of the train
apply considerably in advance of the hrakes on the rear is as fol-
lows: The discharge of the air from the brake pipe when apply-
ing the brakes in service accurs al the front end of the brake
pipe at the brake valve, The rate at which the air discharges is

TYPE K FREIGHT-CAR BRAKE EOUIPMENT 3

dependent on the opening at the exhaust port in the brake valve
and on the friction the air encounters in passing through the
pipe. The size of the opening at the brake valve remains the
same, amd the volume and iriction al the air increases with the
lenoth of the pipe, therefore more time is requited to discharge
the air s the length of the brake pipe is increased. The air can-
ot pass from the auxiliary reservoirs to the brake cylinders any
fnster than the air discharges from the brale pipe, and therefare
the delay in the application of the hrakes toward the rear of the
truin increases with is length, The offect is to sct up undesir-
able stresses in the train as already described. The rate of redue-
tion an the rear part of the train may he so slow that sufbcient
difference belween the pressure i the brake pipe and in the
awxiliary reservoir may not be formed to move the triple valves
to service position, and the air from the auxiliary reservoir will
pass through the feed grooves into the brake pipe.  Also, when
the difference in pressures i small, the triple valve, in its move-
ment to service position, stops as soon as the slide valve starls
to open the port to the brake cylinder, because the reduction
which then oceuss in the pressure in the auxiliary rescrvodr
destroys the difference of pressures which acts to move the triple
piston.  As a result, the air irom the auxiliary reservoirs may
nut pass to the hrake cylinders faster than the air escapes through
the lealogre grooves,

5. The air in the brake pipe could be exhansted more
rapidly if the opening at the brake valve were increased, but if
this were done there would be a liability of quick action. Fur-
thermare, a quicker reduction in pressure at the head end of
the train woubl, even if quick action did not cccur; cause heavy
shocks by the slack running in-and out at the rear.

Therefore, proper hrale operation reguires as nearly a simul-
taneous application and release of the brakes as possible, as well
a5 @ uniform recharge of the puxilinry reservoirs.

6. Introduction of the Type K Triple Valve.—The unde-
sitable [eatures nf the type I triple valve as just explained, led
1o the introduclion of a [reight-brake equipment in which the
type IT triple valve was replaced hy the type K triple valve.
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This equipment iz kuown as the type K freight-car brake equip.

ment, and is designed to overcome the ohjectionahle features

of the brake equipment that ysed the H triple valve,

The purpoge of any triple valve is Lo apply its brake, releasze
the brake, and recharge the auxiliary reservoir, and it is due o
these triple funclions that the valve obiains its name:

The K iriple valve performs the same functions as the H triple
valve, and alsn hag the Tollowing new features: (o) A quick-
service feature, so called because, when the brakes are applied
in setvice on a long freight train, the triple valves assist the
brake walve in reducing the brake-pipe pressure, the result being
a more rapid, positive, and uniform application of the hrakes
throughout the 1rain; (&) a uniform release festure, so called
hecause, when the brakes are heing released, the triple yalves
discharge the air slowly from the hrake cylinders on the front
part ol the train, and at the normal rate [rom the brake evlinders
ot the rear part of the train, thereby making possible a maore
unifortn release of all brakes; {¢) a uniform recharge feature,
s culled  becausze, when the auxiliary  reservnirs are heing
recharged, the triple valves restrict the passage of air to the
auxiliary reservoirs on the front portion of the frain where the
pressure is highest and permit a normial rute of feed to the
anxilinry reservairs on the rear, thereby causing all of the reser-
wOIts L :._nHEH.nn at about the same rale.

The ohject ol the quick-service feature iz therefore to bring
about & more rupid service application of the brakes, and the
object of the uniflorm release and unitorm recharge [eatures is
to canse the brakes to release and the auxiliary reservaoirs to
recharge at ahout the samne rate,

PIFING DIAGRAMS OF TYPE K EQUIPMENTS

7. Types of Equipment. The type K freight-car hrake
equipment is classified according lo the arrangement of the
auxiliary reservoir amid the brake cylinder. The equipment is
referred to as the type K C when the auxiliary reservoir and
the brake eylinder are combined as shown in the piping diagram
in Fig. 1, because a type K {riple valve and a type C brake cylin-
der are used.  The detached equipment iz shown in Fig. 2, and
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6 TYPE K FREIGHT-CAR BRAKE EQUIPMENT

is known as the type K D because a type K triple valve and g
type 12 brake cylinder are used. This type of brake cylinder iz
always separate from the auxiliary reservoir,

8. Description of Arrangement—The equipment for one
freight car as shown in Fig, 1 consists of a 1]-inch brake pipe
with a 12-inch hose at each end, a 14-inch branch pipe that con-
nects the brake pipe to a 1-inch pipe at the triple valve, a type K
triple valve, an auxiliary reservoir with a release valve, a Lrake
exlinder, and a pressure retaining valve connected by a £-inch
pipe to the exhaust port of the triple valve. A cut-out cock and

Tine O Eeservair Sefpeied

-~

7o Brawe Fioe

Do 42 4 wwnuﬂﬁ_?sﬁ...
Dstachad Frelpht Sroke Spipmant 3 . »P

a centrifugal dirt collector are placed in the branch pipe. The
tee at the point where the branch pipe iz taken off the brake pipe
is installed so that the side opening of the tee iz uppermost, The
purpase of this arrangement is to prevent molsture that may he
deposited in the brake pipe from draiming into the branch pipe
and triple valve. Wherever practicable, the triple valve should
be placed above the general level of the piping, and the piping
should be z0 arranged as 1o avoid pockets where moisture may
collect.

The arrangement shown in Fig, 2 comprises the same parts
with the exception of the 1-inch pipe, used o conneet the auxil=
iary reservoir to the brake cylinder.

TYPE K FREIGHT-CAR BRAKE EQUIPMENT 7

DESCRIPTION AND QPERATION OF PARTS

TYPE E TRIPLE VALVE

g. Views of Triple Valve.—There are lwo sizes of K triple
alves: the K-1 valve nsed with hrake cylinders that are G oand 8
I h ameter, and the K-2 that is used with o 10-inch brake

inches in di
2 q_.._."._..F&mH... ) ; ey
y In Fig. 3 is shown a perspective view of a K-2 triple valve,
and in Fig. 4 is shown a sectiomal view of the valve. The
K triple valve can be identified by the symbol letter and number

K1 or K=2 cast on the side of the valve body. The mj. ¢ cast on
the tap of the valve body also serves Lo identily o K #.E.E_m ETW.
Triple valves of the H type that have been converted to X triple
valves have this fin applied by a setscrew. )

The -1 triple valve is further A:”.ﬂ.:zms_m:_.i irom .?“m HHA m
Iy having two holt holes in the reseryiir :mﬁw.ﬂ_ ._.__..r_r.wm it H.m .5 em,
tor the anxiliary rescrvnir, whereas the K-2 triple valve has three
rs%w.c exhaust port of the triple valve iy :._ml.:,.y.@. By m.:..;_ ,nwnm
pipe that leads to the retaining valve is screwed wmto this poit.
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Thisic L st
ere 1s a similar port on the other side so as to permit the pip
LLE R e

to he connected to the most convenient side

used is closed w_u_..q a _.q__mzw. The DHEE.SM. 1o

10.
b _.,mu,ﬂum.__.hmﬂm_ of m.E..E.|.HTn names oi the paris of 2 K2
i ve. Fig. 4, are as iollows: 2, valve hady ; 3. slide valve;

4, triple piston; 6, slide-valve spring; 7, graduating wvalve
j S EoR 3

WWHM“.._WJWHBWH_.._._WWQHH. ¢ emergency-valve seat; T4, emergency
5 u, w.“ ,F,r -i._q..n.nmrhn.” 14, ._”E...nw-q.qw?m cise  pashel |
'3, chec ME_.m i 16, strainer; 19, cylinder cap; 24, or duati :
MF.E nut; 27, graduating stem ; 22, mﬁi:w::m. ému_:.wa .,ﬂwuz._w.ﬂ.mw.
mm?”ﬂm WM”WMMmWW_ nu.mw_".__nﬂ..anmw._ boslt mm:.L ot 2 ur_wi,m _.._w:_.“.

3 ling.- ce body; 27, retarding stem: 33 ret L.ui
spring ; 35, slide-valve bushing. P

TYPE K FREIGHT-CAR BRAKE EQUIFMENT 2

11. Movable Parts—The K triple valve contains two sets
of movable parts, the service parls and the emergency parts.
The latter parts operate nnly whemn an emergency application 18
mude 7 the service parts operate in hoth service and cnergency,

The service parts of the triple valve, iz, 4, are the triple
piston 4, the slide valve 3. and the graduating valve 7. The
emergency parts are the emergency piston &, the cmergency
calve 10, and the check-valve i

12, ‘Triple Piston.—The triple piston, the graduating valve,
and its spring, are shown emoved from the triple valve in
& The purpose of the Lriple plston is to move the graduat-

ing valve znd the slide walve and also o open and close the feed

groove. The triple piston s HHH_.E_.,_.._:u.;.:_mﬁ.._:..mﬁ...m_._nm _uhn.H.z.mu-
sures between the auxiliary ceseryoir and the hrake pipe, and
it may he regarded as being a movable wall between these pres-
sures. The packing ring @ causes the piston to form s neariy
as possible an air-tight joint between the pressures i all posi-
Hone except release.

The praduating-vulve pin b ‘holds the oraduating-valve
spring ¢ in positinn in the slob in the piston ste, The pin alsc
exwtems into & hole in the top ol the praduating valve and pre-
vonls it [rom Leing assembled in the wrang position on the sten.
The purpose of the spring ¢ i3 1o hold the eraduating valve ol
tts seat in the absence of air pressure, and thereby prevent dirt

from getting under the valve.
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The circular ridge o,

S g it a certai it o
males an air-tight joint w position oI the triple vibvg

1.:51.._: .. .
e s : ﬂ.: rass bushing 35, Fig. 4, wi
v ME%M Mq f”ﬂrn air can leak throngh the mmas:_ th

it we knob 7 iz used so that the triple piston

can be grasped readily whe :
Bdtithg. Uy when applying or removing it from its

13. Slide V

3 alve.—In TFi i

El g d.n In Fig. 6 (a) is shown a hottom view
i ¢ removed from the triple valve .
el transparent in order to bring out i
passages, and cavities,

. The valve is
the relation af the ports
L]

MEFTTEE

Fig, 6

The pur 11 i
m:MEmaﬁ. J.M_“.vm.w ch.H. the slide valve is to make 2 joint berween (1}
~ E?mﬁ servolr and the atmosphere at all times, 1o =
3 TEs 11 H e o R ;
o ?.H. .fn.,..._mﬂ_.ﬂ: and the brake pipe to the Grake evli _Jrﬁ
» hrake eylinder to the atmosphere, as we s
the wuxiliary reservolr {0 the space al _ .
I'he purposze of €l i s
poze o the varions ports and passape
when the ope S

17 -
i @8 Lo cotmect
CIIENECney piston,

oot : s will he explaine
ration of the triple valve iz taleen lp Pained

The slide-valye spri i
=¥ spTitE, Fig, 6 (5, 15 p
aned as the . . o pinned to the slide
¢ outer ends of the spring hear aguinst the j___n_m *,__M_%
* shde-valve

higshi ; i i

m_H::ﬁ._ the valve is held firmly to its seat.  Dirl is 1
e i : g r
:.Ew.«._ [rom getting between the valve and it Gt
uf air pressure,

. : reby pre-
& geat 1 the absence
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The ends of the i wings on the slide wvalve hear lightly
- qgainst the interior of the slide-valve bushing, and serve to leeep
the valve in the proper relation to its seat,

14, Graduating valve.—The graduating valve as viewed
¢rom the face is shown in Fig. 7. The face of the valve con-
fains a cavily = as showt,

The purpose oi the craduating valve is to open anil close the
cervice port in the shide valve, and thereby muke possitile a gradu-
ated application af the hrake, The cavity m the grudyating
yalve also permits air irom the hrake pipe to pass through the

Fig. B
linder in yuick-service position. i
alve as Tound in older

alide valve to the brake cy
this weeonnt the plug type of gradualing v
triple valves cannot he msed with the K triple valve, and the
graduating vulve therefnre hus to be made flat.

15. Slide-Valve Seat.— The dide valve 3, Fig. 4, works
within a brass bushing 35, the lower part of which is flat so as
to furn a seat for the valwe. Tn Fig. &, the bushing is shown
sectioned so that the slide valve seat can be seen, he seat has
four ports ¥, £y, anl foul through it, which register with pas-

sages in the triple-valve hody.

16. Triple-Valve Body.—A sectional view ol a part of the
triple-valve hody is showti in Fig. 4, The purpose of this lus-
tration is primarily to show passage ¥ that leads from a chamber
in the hody and terminates in a port 4 in the shide-valve seat,
The purpose of passage v ‘. to reduce the pressure in the brake

pipe and thereby ::_a#m: the application of the brakes when




irain.

checle-valve spring 12,
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they 3 aplied i v

J..n_m.u awm MEE mmr_ m service on long trains, Port # in the slide
alve bushing leads to the bralee evii . :

i : alee ovlinder becauze th ili
G S i ause the awxiliary
omes oppozite the lower end nf passaee

s Apposit E : W passage ¢ oat d. Part

i) mr;. H.M_.rw._:w:,..ﬁ w.m? and the pressure retaining valve ,EH

] ] ted through the bushing the valve L i

il : pasiing ami the valve body into the

g, &
17. : .
ﬁmaiwunmwﬁﬁm Stem and Spring.—The purpose of the
n“.mm:E“:u s EH:HH » Fig. 4, when properly supported by the
o = m &..M_H:..q_w.,.tw 15 by prevent the triple piston from Em_._,.E
mergency position during a service application on a &EM

18. Emergenc T
; ¥ Parts.—The emergreney - i
valve as shown in Fig, o g L

sectioned, the emerpenc - ..”_.m HH: w L e
d, Teeney valve I8 with a rubher
il aa rubher seat 1f: the
-pipe check-valve 137 the emergency-valve seat @+ and
seal &:and the

the check-

TYPE K FREIGIIT-CAR BRAKE EQUIPMENT 13

ffhe purpose of the emcrgency parls s to cause brake-pipe
ot be veniled to the brake cylinder in emergency-brake appli-
Jtions, thereby Lransmitting serial quick action [rom car Lo car
‘shroughout the train, and also to prevent the return of brake-

pylinder air to the hrake pipe.

The emergency-valve seat is of hrass and is placed between
calve case 14, Fig, 4, and the triple-valve body 2
When assemnbled Lhe rubber-faced emergency valve seats onl the
fange o, Tig. 10, ol the seat, The ppening in the upper part
of the seat acts as a guide for the emetrency-piston slem, and

the top af the upper part fofms o stop mc.h.ﬂ:mmﬁﬁ.ﬂm:nj_mﬂgs

when it is forced downwards diring an emergency application.

The purpose oi the emergency vilve is to prevent air [rouml
the hrake pipe and chamber y, Fig 4, [rom passing to the brake
evlinder except in emergeney. The stem a, Fig. 10 (B, ol the

crmergency valve 19 extends into the hollow stem of the emer-
gency piston &, amd the piston rests on the upper part ol the
stem, A downward movement of the emergency piston will
fherefare unseat the emergency valve,  In normal position, the
lower roumded part of the stem B of the valve partly extends
o B in the check-valve 15 this cavity not only acts

inte g cav
o

as a guide for stem &, but also as a receptucle for spring 1
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The purpose of the check-valve 73 is to prevent a backflow
of air from chamber v, Fig. 4, and the brake cvlinder to the
hrake pipe, which would result in o loss of brake-cylinder pres-
sure whenever the pressure in the brake pipe was lower than
that in the brake cylinder, as happens when the brake pipe is
depleted during emergency applications, Under such conditions,
the hrake-cylinder air would force the emergeticy valve down
and pass to the brake pipe. :

The purpose of the spring 12, Fig. 10 (e, is to hold the
emergency valve and check-valve in their normal positions, or
seated when not heing operated, and to return them as well as
the emergency piston to their normal positions after an emer-
geney application.

19.  Retarding Device— The retarding device is a very
simple piece of apparatus, yet it performs an important fanction
hecause, without it, a uniform release and recharge of the hrakes
could not he abtained. .

As shown in the sectional view in Tig. 4, the returding deviee
consists of a retarding stem 31, a retarding spring 33, and a
returding-device hody 29 that holds the stem and spring inn posi-
tion in the end of the triple valve.

The opeting ¢ in the budy serves to connect the slide-vatve
chamber of the triple valve to the auxiliary reservoir. The
threaded hole & permits a tool to be screwed in when 1he stem
is being removed, should it stick. The purpose of the retarding
device is either to stop the triple piston and slide valve in release
rosition or to relurn these parts from retarded-release pisilion
to release position.

I the pressure in the brake pipe is less than 3 pounds higher
than the pressure in the awsil iary reserviolr, the retarding device
acts as a positive stop, and prevents the triple piston from mov-
ing back any farther when it engages the stem 37, The shide
valve is then said 1o be in full-release position,

20. If the pressure in the brake-pipe exceeds the pressure
in the auxiliary reservoir by more than 3 pounds. the prsh
exerted by the end of the triple piston hecomes mare than the
spring 33, Fig. 4, can withstand, The retarding slem then maves

TYPE K FREIGHT-CAR BRAKE EQUIPMENT 15

autwards and in so doing compresses the retarding spring .ﬁ,
The slide valve and triple piston are now carried to another posi-
tion known as retarded-release position. Therefore, the Ewﬁ
valve has two release positions; namely, a full-release position
and a retarded-release position, .

When the end of the triple piston strikes the retarding stem
and stops in [ull-release position as in the first m_.,m.ﬁm:nm., the
position of the slide valve is such as to canse the uEEEJ.. TEEET-
woir to recharge at the normal rate [rom the brake pipe, and the
air irom the brake cylinder to discharge in the usual time.

When the triple piston and the slide valve move all the way
hack as in retarded-release position, the change in the position
oi these parts causes the air to discharge more slowly T_....__m._ the
hrake cvlinder, and also causes the doxiliary reservor o
wmnruaxmx more slowly from the hrake pipe than when the valve
is in [ull-release position.  TTowever, when the difference rn.nﬁsmﬂ._
the pressure in the auxiliary reservoir and En brake pipe
hecomes less than 3 pounds, the retarding spring moves the
parts back to [ull-release position. . )

It has been found that a pressure in the brake pipe of 3 pounds
in excess of the pressure in the amsiliary reservoir cannot he
sbtained much more than thirty cars back of the engine. p&nncp.._&-
ingly, the triple valves on thesc cars assume a ﬁomm.mau in which
the brakes release amnd recharge slowly, while behind about the
first thirty cars, the release and the recharge ncour at o normal
rate. ;

Tt will he explained farther on how the action just described
hrings about a uniform release and recharge of ull the hrakes
throtghout the train,

AUXILIARY RESERVOIR AND BRAEE CYLINDER

21, An exterior view ol the auxiliary reservoir and the
hrake cylinder used with the combined type K .Manw.mfunﬂ birake
equiptnent 1s shown in Fig. 11, The m:ﬁmm..n.zmi is attached to
the car by bolts that pass through the holes n the brackets cast
on the auxiliary reservoir and the brake cylinder. The ﬂﬁm:
hole shown in the end of the auxiliary reservoir is the triple-
valve end of the mmxiliary tube, and when the triple valve 15
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)

halted to the auxiliary reservoir the retarding device on the triple
valve extends into the large opening showt,

In Fig. 12, the auxiliacy reservoir and the hrake eylinder are
showt in section. “The purpose of the auxiliary reservoir is to
store compressed air Jor applying the brake on the car on which
it is placed ; the brake eylinder is used to convert the pressure
of the compressed air into a force that acts through the founda-
tion hrake rigging on the brake shoes. The fmpurtance of the
brake cylinder on the operation of the brake and Lhe nceessity
[or maintaining it so that no leakage exists, will be evident when
it is recalled that the whole function and purpose of the air-
brake system is to deliver and maintain certain ajr pressires in
the brake cylinder.
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The connection between the auxiliary reservoir and the hrake
cylinder when the brake 15 being applied, berween the brake
eylinder and the atmosphere when the brake is being released,
and hetween the hrake pipe and the awxiliury reservoir when
the latter is being charged, iz made by the triple valve,
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22. The auxiliary reservoir is made of cast iron and of a
size proportionate o the bralke eylinder with which it is used.
When used with an 8-inch [reight-car brake eylinder, the ausxil-
lary reservoir hus an approximate volume of 1,650 cubic inches,
and when used with a 10-inch brake ¢yl

inder, the volute of the
auxiliary is 2440 cubic inches, The triple valve is secured to

the auxiliary resetvoir by reservoir studs and nals, two heing
used with o K-1 triple valve and a brake cylinder 8 inches in
diameter, and three with a K-2 triple valve und a brake cxlinder
10 inches in diameter, A gasket 75, Fig, 12, is used to make an
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air-tizht joint between the ttiple valve and the auxiliary reser.
voir.  The auxiliary tibe & is used to connect the triple valve tiy
the brake cylinder, The purpose of the tube is to conduct the
air from the auxiliary rescrvoir by ray of the triple valve 10
the hrake evlinder when applying the hrake, and alzo to conduct
the air from the brake cylinder when releasing the hrake. The
release valve is employed to discharge air from the auxiliary
teservoir and release the brake when the engine is detached or
when eoupled, if the engineer cannot release it.  When the valve
is opeied, the pressure on the auxiliary side af the triple piston
is reduced, the higher brake-pipe pressure on the other side
moves the piston and the slide valve to release position, and the
air exhausts from the brake cylinder. .

23. The brake cylinder contains a piston 3, Fig. 12, with
a hollow piston rod 3 riveted to it, The piston rod acts as a
guide for the piston, it serves 1o keep the release spring 2 in its
praper position during the movement of the piston, and it alse
serves to guide the push rod 74, The inner portion of the push
rod is merely inserted inlo the piston rod and is not connected
to it in any way; the outer end of the rod is connected to the
cylinder lever of the frundation brake rigging,  The purpose of
the push zod is to cnable the hand brake to he applicd without
having to pull out the piston, the resistance of which is consider-
able, Therefore, when the hand brake is being set, the push
rod draws part way out of the piston rod. When the air brake
15 applied, the piston and the push rod move ot together,

The release spring forces the piston to release position when
the air is exhausted from the brake cylinder. The push rod is
then returned into the niston rod uwing to the tendency the
wheels have to push the brake shoes awny [rom them as soon as
the brake is released,

The pressure head of the brake cylinder is [ormed By the end
of the auxiliary reservoir, The non-pressure head 4, which is
attached to the brake cylinder by the cylinder-head bolts and

nuts ff, is so constructed as to form an extension or pockel #,
which prevents the release spring ¢ from closing salid in case
oi lotg piston travel. The piston iz made to operate air-tight
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i . 3 is s the [ollower & and
o Jeing cup 7, clamped to the piston ._d t

Mﬂnﬂﬁﬂwﬂm and nuts 5. An expander ring & is used to hold the cup
out against Lhe wall of the cylinder.

24. ‘The brake cylinder is bolted to Hhr.fp m:.A.EuJ. H.mmmﬂ.dﬁ
hy reservoir-cylinder bolts and nuts 7. The nE:._._\._.mﬂ ﬁmurm_.m.\__‘.
i5 used to malee an air-tight joint between the suuc:m..,w. qm_.,__.pﬂ v EM
and the brake cylinder. The distance _...wﬁ..dm: .:_n E.n%ﬂﬂn ,m_.:
of the brake cylinder and the brake cylinder piston 3, when the
frake is Tully applied, is called the piston travel. . e

The leakage groove @ is a shallow groove eut in the wall o
the cylinder and a travel of about 2 inches 15 necessary vﬂ.oE
the Eﬂan moves beyund it. The _mww.mxc ZTOOVE ﬁaﬁ@.ﬂw J_E..._ﬂﬁ-
plied brake-pipe leakage from mﬁm&.:_m the rwwr.n. _- _.r_ x.w m_".“,
pipe leaks are ordinarily kept supplied by the action of t e oo
valve. Thus, should the triple valve E.aﬁw H:.maqﬂnw mv_._.ﬂ“:_.._:.
thereby closing its exhanst port, the air passing m.r.w,.., Iy "z”ﬂ
the auxiliary reservoir to the hrake eylinder will pass through
the leakage groove and the brake will not nEuu.uq. »

The exhaust port in the triple valve is Open it release uu_.._wwumn.v:
ani permits such air to escape as may leak into the hrake r...,.:“r..,w F,

Freighi-car brake cylinders are either 8 Enrnm. or 10 E.. 188
in diameter and are ol such a length as to permt of a pistat
travel of 12 inches. They are designated as 8 in.x 12 m., or
E;ﬁ%ﬂ”fﬁmm 0f the hrake-cylinder protector is to prevent the
dirt and moisture that enters the brake cylinder through the
opening where the hollow piston rod passes through E.m. :Mn-
pressure head from heing deposited on %.m walls of the cylinder.
The exciusion of dirt from the brake _EL.ELE. Eacnmm the wedt
on the packing cup and thereby lessens prake-cylinder ,,mm.ﬂwmmmm_m
The protector, a come-shaped collapsible r....Ea of .s,".ﬁﬂ .?.nﬂ
fabric is flanged at the large el the flange is held _.:“u_._amm: the
evlinder and the non-pressure head when the _wsﬂu is applied.
At the small end the protector iz held mwmwﬂmm the piston _..._”__q the
release spring, The street ¢ll permits the moistuze to mﬂ_: k.

Bralee ovlinder protectors arc gsed toa m%mﬂnﬂ,mim:ﬁ 1T pas-
mmshﬂémm hrake cylinders than in freight-car cylinders,
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OPERATION OF TYPE K FREIGHT-CAR BRAKE EQUIPMENT

25. Diagrammatic Views.—Owing to the number and the
location of the ports in the K triple valve, it is difficult to illys-
trate the valve i its different positions by true sectional views,
Therefore, the operation of the triple valve will he explained
from disgramnatic views in which all the ports and passases
are shown in one plane,

26. Full-Release and Charging Position.—If, when releas-
it the hrakes and charging ot recharging the brake system, the
pressure in the brake pipe cannot be raised high enough above
the pressare in the auxiliary reservoir ta force the triple pis-
tan 4, Tig. 13, inwards and compress the retard ing spring 332,
the triple valve will assume full-releuse and charging position,

The air from the brake pipe enters the triple valve and passes
by way ol the passage o to the chamber 5. The air then PiEses
through the feed groove © mto the chamber behind the triple pis-
ton and enters the auxiliary reservoir through the apening in the
relarding-device hody. The brake cylinder is connected to the
atmosphere through the auxiliary tube, passage r, cavity u in the
slide valve 3, and through passage ¢ and port Ex. to the cxhaust
port in the retaining valve,

The air i passage a lifts the check-valve 13 against the ten-
sion af the spring 12 and charpes the chamber hetween the check-
vilve and the emergency valve 70 with air at brake-pipe pressure,

Thete will be a pressure of 70 pounds to the syuare inch in
the brike pipe and in the auxiliary reservoir when the hrake Sys-
tem on the car is fully charged. Therelore, the triple pizton is
balunced hetween the equal pressure in the hrake ppe and the
auxiliary rescrvoir,

27.  Quick Service—The action of the triple valve in mow-
ing from [ull-release position, Tig. 13, to quick-service Dosition,
Tig. 14, is as Tollows: When the brakes are applied in sefvice,
the pressure in the brake pipe and in chamber B, Fig. 13 reduces
more rapidly than the air can pass fram the auxiliary reservair
through the feed groove o the brake pipe. The triple piston 4
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is then moved nutwards beyond the Teed groove by the greater
.m.__n_.umu.ﬁ-.ﬁ in the auxiliary reservoir, thereby hreaking the con-
nection between the brake pipe and the reservoir. At the same

* ime, the triple piston carties the gradualing valve 7 forwards

on Lop of the slide valve 3, and opens port 2, T, E... I'he ,.”5“
tar on the rear of the piston slem next Lnigages .::p. mEo _._m:”n 3
aned all of the parts mave outwards until the Em.E: _m, arrested
hy its knob siriking the graduating stem 1. .:#,. Lnﬂm.:m yalve
i now in quick-service position in which port 2 E_c. slide valve
registers partly with part r in the valve seat, The alr from :.Mm
auxiliary reservoir passes by the end of 4.:_"“ graduatitg valve 7,
ﬁ_:._..:ﬁ:. port & and purt ¢ to the brake nw.E.u._._ﬂ._ w:n. TWIves _.,E,h
the piston; this action applies the wawm. Cavity # in the shide
valve 15 moved oyt of register with purts », p, and m.,..nrmﬁﬁ
port L. before port & connects to port #, therefore the air that
enters the passage » cannol escape through passage o to the
retaining valve.

The air in the checl-valve chamber passes through passage ¥,
port o in the slide valve, cavity 2 in the gradoating valve, port g
in the slide valve, and port £ in the slide-valve seat, Lhence Emﬁ
the emergency piston &, which is a loose fit, to the hrake _”.“u..rz-
der. Assoon as the pressure in chamber y reduces sufliciently
below the pressure o the brake nipe in chamber @, .?w check-
valve 15 lifes against the tension of the checle-valve ..Eﬂ:m.. .m_.jﬁ_
permits air from the hrake pipe to pass through the ports just
mentioned to the lrake c¥linder. The size and .n...#.nﬁmnnu_ﬁ:.cm
these ports is such that the passage _.qm alr T_u...h,:.nﬁ ?.&3 _.:mo
to the topr of the cmergency piston is :_un..m:n..zﬂnnﬁ te [oree i
downwards and cause an emergency application, .

Ierwever, encugh air i taken Irom the hrale pipe to cause
d definite Tocal reduction in brake-pipe pressure, i_:n_._ Iy trans-
mitted tooand repeated by each triple valve, .ww.m:.m:w. nereasing
the rapidity with which the ?ﬁ#ﬁ.ﬂ:.ﬁ .Hnasim.w_: _“.u.m._,,m_m ,:n,h”
thtoagh the train,  The advantage ol ﬁ:_.__o_.,, ,,._E,._.;nm 15 that, _.,..._,n
the brakes applving rapidly, the action of the slack E._.._Hd_..__z...,.Em
shocks in the train is lessened becanse the more rapid applica-
tion of the brakes prevents the slack from runming in to the
game exlent as when the brakes apply more slowly.
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28. The serial action of the brakes, or the action of o
triple valve in assisting to apply the next by the venting of ajs
from the brake pipe to the brake cylinder, is similar in [rins
ciple to the serial action during an emergency application Wwith
the exception that less air is taken [rom the brake pipe. The
operatinn of the brakes in emergency 15 referred to s serial
guick-action application, and their operation in quick-service ag
serial quicleservice application of the hrakes,

The air that is taken [rom the brake pipe by the Lriple valves
during quick service shortens materially the duration of the
exhanst at the brake valve, and also gives a pressure in the hrake
cylinder, when the pressure in it and the auxiliary resesvoir
cqualizes, about one pound higher than with the older tvpe of
triple valve.

The brake-cylinder pressure in chamber », Fig. 14, cannot
move the emergency valve 70 downwards because the gTEater
pressure in chamber v, which is about equal to that T the brake
pipe, assisted by the check-valve spring, holds the EMErEEncy
vilve up to its scat,

29, Quick Service Lap.—The purpose of lap position is to
hold the hrake applied until it is desired cither to apply it harder
or to release it.  The operation of the triple valve in Moying to
lap position is as follows; In Tig. 14, port = is in partial regisler
with port v, and the guick-service port v is in full register with
port o, bul more air can pass from the auxiliary reservoir
through port = to the brake cylinder than can pass thtuugh the
guick-service ports by way of passage y. Therefore, after the
brake-pipe reduction ccases at the brake valve, the air in the
auxiliury reservoir passes to the brake cylinder until finally the
pressure in the reservoir to the right of the triple piston becomes
less than the pressure in the brake pipe in front of the Pisten.
When the difference of pressures becomnes great enough to over-
come the friction of the paris, the triple piston is moved inwards,
by the greater pressure in the brake pipe, toward the lesser pres-
sure in the auxiliary reservoir. The graduating valve is carried
along with the piston until the collar on the piston strikes the
slide valve, The triple piston then stops because there is not

H
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sufficient difference of pressures on :“. to move the m:aw, J..HFM.
ich therefore remins in ;:E?mnﬂ_uoo v,._”,_m;__a%. \_wa fu%m..
Ive is now in quick-service lap w_om_ﬂcw.., Hig. 15 . JWHM. ﬂu
ting valve 7 closes porl = and stops #.",.m Hﬁmmﬂumﬁ ﬁHH M,.n %3
the auxiliary reservoir o the brake nﬂ:ﬂnﬂ. through ¢ ﬂ...,n t:: ;
and the valve ut the same rime breaks .q..r.n connection .ﬂr WeEL
and therefore stops the discharge ol ar {rom ihe

ris o and . r
.p_l.._ﬂ__u.mwm pipe to the hrake cvlinder,

3, I it is desired 1o apply the brakes .:,aaﬂ.c mH mzwﬁ.:..wa
' edyction In the pressure in the brake pipe s,Hr.nm:”..n. m.ﬁh :,5 .,w
piston and the graduating 4...E4.,.m to move o E:n.Hm..m.w.H ¥ _H. mepj
”...m_,.E again, and these parts will Hn_.:.ﬂs to lap t._.__”,_,::.uz Mmjg,.&.
qs the rveduction in the pressure 1 ,m:m mFA.ﬂ H_Mzwm_.._”.,m. ..m.mh:
| approximates that made in the pressure E” n:w bra M..u, _J.nx:mq_.
sicceeding reduction decreases _:m.vﬂmuﬂ:m i ..4.._. as» —,._DM
reservoir and imcreases the pressure in the hrake cylin MH. .
pressure in these parls becomes equal at mromﬁ.m_ puHLL b it M
piston travel is 8 inches, afler a hbrake pipe Hmﬁ_mﬂﬂ.ﬂasﬁsn_,
20 potinds from 70 pounds. The brakes :_.:,.q ....E“Eq.__.,. e applie
any harder, and they must he released and recharged.

31, The triple valve does not operate m.n @:.:_u.w m.n_.ﬂ.._.mm ad.“.nm”..
the first hrake-pipe reduction, provided :#Hm H.r,m:nﬁ::.p ﬁ.. mi A_UM.
10 pounds.  The reason is as .m.a:oﬁn.: ,,“q_._:.m: &ﬂ :“q__., Mn ﬁ
first moves to quick-service position, E..:n air iromt .Ma .:._r e
passes ireely to the emply hrake cylinder m:_m u.mrﬂm. ME..M_“,M
application of the brakes resilts, .}.mﬁ__._,. a _._E”H-t_m.,.mumﬂw ”M”:M_..._
of 10 pounds, which ﬂr.r,mﬂrnmrm.nu..::ﬁ_mﬂ pressure .ur 5 ﬁ,_. : :
with standard piston travel, the pressure in :ﬁ. ﬁ.m ) H:# MH
iz now high enough tn prevent m:n air from et _.ﬂ_Em .Ec..w_ LM
hrake ﬂ:i rapidly cnough to hring &Ewﬁ i “.ﬂwa.pm...mm_wﬁm. M.HH_...
vation of the hrakes. However, some alf passes f1 :E,..ﬁ uﬂw J .m“
pipe o the brake cylinder each mm.:w the parts n;;,n:m .4... uc e Mnm..ﬂ
tnove [rom quick-service lap position to :,Enw.umﬂsc.“ W_QM I8 mM
until the pressure becomes near enough equal to prevent any
P ow of air.

E%Ww...ﬁm__....mw..w-mmﬂ,wnn feature is not needed J#mw ,:FM. Mﬂmwm_h”
once applied because a lighter reduction in brake-pipe press
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iz required to move the triple pistons and graduating valves from
nuick-service lap position to quick-service pusition with the feed
grooves clozed and no back-flow of air, than iz regaired to start
these parts drom release position when the feed grooves are
open,

32. Full Bervice—The triple valve iz shown in [ull-ser-
vice position In Fig. 16, On short trains, the service parts of
the triple valve move to full-service position instead of to quick-
setvice position, hecause, on accotnt of the smzll volume of the
brake pipe and the lesser friction of the air in the pipe, the air
discharges more rapidly than with long trains.

The service parts of the triple walve assume momentarily
gquick-service position, but the air in the auxiliary reservoir can-
nit reduce in pressure by passing through the partly opened
service port as fast as the pressure in the brake pipe reduces.
The excezs of pressure in the auxiliary reservoir then {forces
the triple piston outwards, compressing the graduating spring
slightly, and the graduating valve opens the service port = fully.
The larger proot opening hetween the auxiliary reservoir and the
brake cylinder then permits the pressure in the reservoir to
reduce maore rapidly and keep pace with the more rapid redue-
tion of pressure in the hrake pipe. Tn Tull service position, pari e
in the slide valve has moved past the quick-service purt v, there-
fore no air passes from the hrake pipe to the brake evlinder,

The triple valves may also move to full service position on
long trains. Thus, when the pressure in the hrake cylinder
becomes so high that the auxilinry air cannot fow in quite as
fast as the pressure in the brake pipe 18 being reduced by the
brake valve and the quick-scrvice ports, the suxiliary pressure
will force the triple piston and the slide valve forwards, the
graduating spring will be compressed slightly, and the triple
valve will then assume Tull-service position.

33. Full-Service Lap.—The triple valve is shown in full-
service lap position in Fig, 17, The triple piston and the oradu-
ating valve assutne lap pasition Tor the same reason that they
move to quick-service lap ; that is, when the pressure in the awe-
iliary reservoir reduces enough helow the pressure o the hrake
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pipe for this latter pressure 1o overcoime the Triction :.m the triple-
piston packing ring, and the graduating valve, the piston moves
to the right until stopped by the collar striking the slide valve.
The mMm_...Em::.n salve 7 onow closes the upper end of port 2 m_.z_&
the brake is held applied because air is prevented [rom entermg
the brake evlinder. During further brake applications, the slide
valve _“.._:_mm‘ net move, and the triple piston merely operates

Between Tull-service and Tull-serviee lap positions, thereby caus-

g the graduating valve to open and close port £

With a brake-pipe pressure of 70 pounds and a brake-cylinder
piston travel ol 8 inches, the brakes are applied fully when the
pressure it the brake pipe has heen reduced 20 ponaneds, .H..H.Hﬂ.w
is then a pressure of 30 pounds in the brake pipe, the ayxiliary
reseryoir, and the brake cylinder.

34. Uniform Release.—The uniform release of the hrakes,
Ly which is meant that all brakes release at ahout the same time,
is brought ahont by providing the K triple valve with two release
positions; & retarded-release position and a full-release pozition.
T'he particular release position which the triple valve will assume,
depends on the position nf the valve in the train. The _“H.E.Hm
valves on aboul the first thirly cars in the train move to retarded-
release position during a release becanse the pressure is raised
more rapidly n this part of the brale pipe than at the rear, “The
resson Lo oa slower increase in pressure af the rear 1s due 1o
the Priction encountered by the air in its passage 1o the rear of
the train, and also to the izct that the anxiliary reservoirs at the
front of the train begin to recharge and absorb air from the
hraloe

When the pressure in the brake pipe en the first thirty cars
hecomes abnut 3 pounds higher than the pressure in the auxil-
larv reservoirs, each triple piston moves inwatds and compresses
its x_.mﬂﬂ;:._n spring 33, as shown in Fig, 18, and the triple valves
assume retarded-release position,  The pressure in the hrake
pipe hchind the first thirty cars cannut be raised 3 pounds higher
than the pressure in the auxiliary rescrvoirs, and the retarding
stem 21 and the spring 33 stop each triple pistun and slide valve
n [ull-release position, Fig, 13,
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35, The effect when the triple valves on the front part of
the train are in retarded-release position and on the rear in [ull-
release position is to bring shout a uniform release of all brakes.
The reason is as follows: The air in the brake cylinder, and in
passage r, Fig, 18, with the triple vilve in relarded-release posi-
tion can only escape slowly hecause, alter entering cavity #, the
air must pass through restricted port & hefore it can enter cay-
ity s and pass to the atmosphere throwgh port p and the exhanst
pott Fr. However, on the rear cars, as shows in Fig. 13, the
cotimection Letween the brake cylinder and the almosphere iz

made through cavity w only, and the air escapes at the normal
rate.

36. The result of the brakes beginning tn release firsl on
the front of the train through a small port, amd to release next
un the rear of the train throngh a larger apening is tn hring
about & unilorm releaseaf the hrakes throughout the whaole train,
A simultancous release of the brakes permits of a release ai low
speeds without danger of a severe shock or a break-in-two.

The triple valves that are in retarded-release position wiil
retiain in this position until the pressure in the brake pipe and
in the anxiliary reservoir becomes near enough equal lor the
retarding springs 33, Fig. 18, to overcome the friction of the
triple pistons and the slide valves. When this aceutrs, the springs
force these paris to full-relcase znd charging position as shown
in T, 13

The triple valves in retarded-release position at the poine
where the difference between the pressure in the brake pipe and
the pressure in the auxiliary veservoirs is the least will return
[rom retarded-release to full-release position first, because the
rquired difference in the pressures tecessary for the movernent
af the parts is obtained there sooner than where the difference
in the pressures is greater, Therelore, the movemnent of the

triple valves to full-release position begins at about thirty cars
back and proceeds 1o the front of the train,

where Lhe pressure
in the brake-pipe is the highest.

37. Uniform Recharge.. A uniform recharge of the

auxil-
HATY TUSETVINTS oueurs at the same tine as y unifarm rele

dse of
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the brakes and is bronght shour in the iolowing manner: ﬂ..ﬁ:
_J_UQE the firsi thirty triple valves on the Tdﬁ part aof n:..w train
; retarded-release position, Fig. 18, the air from the brake pipe
”Hn amly recharge the auxiliary reservoirs m:ﬂE.mr the small m@ﬁ
H.:o.c._uw. {ulso see Fig. 3) in cach one.  The triple valves on the

.mm?. hehind about the first thirty are in jull-release position as

| Lhown in Fig. 13, and the reservoirs charge through the feed

grouves 4, which are considerably larger Lhan the [eed grouves o,
H.;w_..;wmw_.,_zmr the pressure s higher in the Tront part _u._.,,..:m.rwmrﬂ
pipe, yet the small fecd gronves e prevent :‘_ﬁ. u.p:u.ﬂrum_mw :ﬂ
this part [rom charging faster than the rear mzmsrmd,m_mw. Hﬁtﬁm :
the large feed grooves 1, Fig. 14 ‘H.:.o n:_dr:.,w_._ﬁ_._ of high ﬁ_umm#
cpre and small feed grooves on the fronl part o1 mE. ._:.E.E._d&:ﬁ
fow pressure and large feed grooves on the Eﬁ. b Ewm ..H,z_:
practically a uniform recharge _.i.-ﬁrm u:er.#J. H..‘,p.,_,.mp ahhwm
throughout the whole train.. A E:EﬂE#Hcﬁﬁ_ g ._WF,_,M.: M:“
reapplication of the head-end brakes by the air moving to t ;
rear of the train after the hrake valve is returned to running
position.

38. Emergency.—The type K triple valve F mH.do.ﬁ.: E
emergency position in Fig, 19, Emergency or E.:a_.m.&.ﬁ.:.__:m_w
brought ahout by a sudden and ncﬁm_mmHmEn H..mm:nﬂc_u.._.ﬂd ..H
pressure n the brake pipe below that m Lhie auxiliary reservol m,.
no matter how caused, Az a result, the movement .Eﬁ Ew ety
ol the triple valve is so rapid that there will he no _“_E,n H_.._z. MH.
air to pass from the szE.E.w reseryair _”_E_ the _._ﬁwﬂ. .u.u.H _,; -
through the service port 2 in the mf&m valve and E triple m_,___
ton 4 will Torce hack the graduatmg stem .EE spring w:q.ﬂ. wi
seal firmly against the gasket in TEJ.M of it. Inm this ﬂ:i:aﬂ.ﬂ”
a slat b, Fig. 6 (a), in the slide valve 3 uncovers the mnuw....,mmﬁmw
pott ¢, Fig. 19, in the seat, and the arin En auxiliary M.nur?”,. ww
passes down on top of the emergency pston &, and forges 3
downwards, thereby unseating the emergency valve 16 H.:n alt
in chamber 4 passes to the brake cylinder, and the E.prmé:vw ,_H:.
in chamber g raises the check-valve 13 w.:._.r_ passes by way 0 ...Hm
unseated cmergency valve and the awaliary tubie, to the brake
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cylinder.  The air in the auxiliary reservoir passes to the hrake

cylinder through port s

39. When the pressure in the brake pipe and the Frake
cylinder nearly equalize, the check-valve spring seats the checle

valve 15, Fig. 20, and prevents the back-flow of air from the.

bruke cylinder to the brake pipe in which the pressure finally
reduces below the pressure in the brake cylinder, The emer
gency valve I is held open by the emergency piston & and will
return 1o its seal when the pressure in the aux iliary reseryoir
above the pizston and the pressure in the hrake eylinder below the
piston have nearly cqualized,

The sudden discharge of brale-pipe air into the brake eylinder
affects the next triple valve in the same manner as if the aip
were discharped to the atmosphere.  Tn this way, each triple
valve applies the next, and the transmission of yuicl action is
so rapid that it requires less than 3 seconds to apply the hrakes
on & truin of fifty cars. Owing to the air that is admitied from
the brake ‘pipe, the hrakeylinder pressure is ahout 100 pounds
higher with standard piston travel alter an ctnergency applica-
Hon than after a full-service application,

The joint made when the triple piston s foreed against the
gaskel prevents any air that passes hy the triple-piston packing
ritig from escaping intn the brake Pipe.

Dwing to the amount of hrake-pipe air thal is vented to the
brake cylinders in emergency, the discharge of air al the hrake
valve virtually stops after the firs triple valve moves to emer-
EENCy positio.

. DISORDERS

40. Common Disorders.—The common disorders to which
the K triple valve, Fig, 13, is subject are as follows: Leuley
shide valve 3, leaky gradusting valve 7, leaky triple-piston pack-
ing ring, leaky check-valve case pasket 74, leaky emergency
valve 10, defective praduating spring 22, broken retarding
spring 33, leaky triple-valve body gasket 17, and a leaky auxil-
fazy tube.

The effect of the loregoing disorders on the operation of the
brake can be more readily undetstongd by retnembering that a
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peduction of Lrake-pipe pressure below the ?.m,..._mz.wn in mﬂm MM#MHM
sliaty yeservolr will cause a hrake to apply, m_u&. ﬁ._w,n.m Mm_“. J.:J_mn
o[ avmillary-reservoir pressure below the pressure i Z.,r
. « will cause a brake to release. ITowever, when nor.._i_.h:”ﬁ
.wmmmm.::_m_. that reduccs the pressure in the “EME,E.V_. H.Humm_.a”””w
(be leakage from the brake pipe E:mw p_;ﬁw,w,._&”zm” .HM”:”T?
ty L % 1A : £ . -1 X
mt, becanse such leakage may modily Far exumple,
the auxiliary
i1 the brakes

- Ermuill i : - M
she effect of a lesk Trom the anziliary ,.m.:_r.ﬂ.h.u :
. leaky graduating valve will cause the air Trom
wmmnﬂdm.&h (o continge to pass to the brake n.u,..:?\_mﬂ i
are applied lighdy., With a tight hrake pipe, the bruke w .

. as the brake pipe always leaks, the activn that wi

. siire 15 reducing

release, but s el e
secur will depend on whether the hrake-pipe pres :
.mm.#ﬁ, o slower than the pressure in the auxiliary reservoir.

41. Leaky Slide Valve.—A lealky slide valve 3, HJ_HW “Hm”
permits the air irom the auxiliary reservoir E. ,_nmw.ﬁ::_ w_.H
parts ¢ or ¥, and causes a hlow at the _..u.m:m:ﬁ port o .M. mm _,.__A,.__“H .
ire retaining valve, whether the hrake i E::ﬁa..ﬁ not, g \.\.
Teak tends to release the birake becanse 1t H.mﬂ_.d._ﬂmu :,,Hm.ﬂﬂm..aﬁﬂ
in the auxiliary reservoir below the pressure E.:Fn. hrake W pe.
However, brake-pipe leakage may prevent the triple piston from

moving the shde valve (o release posinon.

42, Leaky Graduating Valve—With a wmm#w. Mﬂm&:ﬂﬁ.m:hﬁ
valve 7, Fig. 13, the air will continue to pass trom .:._m E.:_w_ #_Lﬂw
reservoir to the brake cvlinder, after the .,..u.;H._m Thas HWE.A, __.wr : %
lap position.  The brake, if _..E._.w. partly Eﬁ:n;ﬂ“:mv reledse,
provided the leaks in the brake pipe are not too great.

43. Leaky Triple-Piston Packing Ring—A Hmwru.._ Hm_ﬁﬂ
piston packing ring tends to prevent the T;.Em._ﬂ.._zl o ﬁ,”&
required difference hetween the pressure m Lhe .E.p . m..;ﬁ__w w, .
the auxiliory reservoir for the nperation n_m. this _“”_ ,,,. e P M_.,_
example, the brake will not _p.mﬂ__u, il the Emr s .JH&. wnwﬁw #L:b
keep the pressure n the auxiliary rescrvolr .n.ﬁﬁ_w wc Mﬂ 5. rm“,..mﬂﬁm.n
brake pipe. Neither will the hrake release 11 :.m fea mH.._.,. b
the bhrake-pipe pressute from ;_:..ﬂ.__”::n ap ennugh on this Hp
Piston to move iL to release position.
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A leaky packing ring affects the release of a brake to a greater
extent than its application. The reason 1s that the brake-pipe
leaks assist the reduction when the brakes are being applied, but
tend to prevent the required increase in pressure necessary for
a teleaze,

A triple valve with a leaky packing ring mayv release if on
or near the head end of a long train, hut, owing to the slow
increase in brake-pipe pressure, may not release if in the rear
portion of the train.

44. Leaky Check-Valve Case Gasket—A leaky checlk-
valve case gasket 14, Fig, 13, that allows brake-pipe air to enter
chamber & will cause a blow at the exhaust port of the pressure
retaining valve when the triple valve is in release position hecause
the air will pass to the exhanst port. Ee, Also, the hrake will
apply harder when set with a light application becatise the leak
not otily reduces the pressure in the brake pipe and therehy
causes a flow of air rom the auxiliary reservoir to the hrake
eylinder, but the leak alsn increases the pressure in the lrake
cylinder. A leak through the gusket to the atmosphere affects
the brakes the same as a leak from the brake pipe.

45. Leaky Emergency Valve—The effect of a leak at the
rubber seat of the emergency valve 1, Fig. 13, is the same as if
the gasket 74 leaks, Tn release position, the aic from the hrake
pipe escapes through passage », cavity » in the graduating valve,
pott f, and the exhawnst port Fr, wnd cauzes a blow ar the
exhanst port of the retaining valve. When the brakes are
applied lightly, the leak increases the pressure in the brake cylin-
der to an extent that depends on the leak, the volume of the
brake pipe, and the length of time that the brake is held applied.
With the brake applied [ully, the brake-cylinder pressure in
chamber x is equal to the pressure In the brake pipe and no leak
will oceur.

A lealey emergency valve Trequently results in a hitzzing nose
in the triple valve, This is because the leak causes the check-
valve 13 to chatter or to unseat and seat very rapidly. The
checl-valy = unseats when the leak reduces the pressure in the
chamber above the check-valve the required amount below the
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pressure in the brake pipe. and seats again when the pressure
in the chamber is restored to the proper mmount.

I the emergency valve is held open by the emergency piston
sticking after an emergency application, the brake will remain
applied because the air from the brake pipe can pazs the valve
to the brake cylinder [aster than it can escape at the exhaust port
nf the pressure retaining valve, Somielimes the cmergency parts
can he made to assuime normal position by tapping the cheele—
valve case, but if net, the cut-out cock should be closed, the
auxiliary reservoir should be drained, and the cock then opened
quickly. The rush of air against the bottom of the valve will
usually drive it up to its seat. 17 the blow does not stop, the
cut-vut cock should he closed, thersby cutling the brake nut, and
the release valve should be blovked open,

46. Defective Graduating Spring.—The purpose of the
gradualing stem, when properly supported by the graduating
spring 22, Fig, 13, is Lo prevent the triple piston irom moving
to emergency position during a service application on o short
train. 1f the spring s broken or is too weak to stop the service
patts of the triple valve in service position, and, it the train is
short, these parts will move to emergency position.

ITowever, on a long train, a defective graduating spring will
tol cause umdesired quicl action, The Teason is as follows:
When the slide valve and the graduating valve move to service
position, the air from the auxiliary reservoir beging to discharge
tu the brake cylinder.  Whether the slide valve will be moved by
the triple piston heyond service position and hemin to close the
lully opened service ports and thereby restrict the passagze of
dir from the auxiliary rezervoir to the brake cylinder, depends
on whether the brake-pipe or the auxiliary-reservoir pressure
teduces the more rapidly. A short bruke pipe contains a com-
paratively small volume of air and the pressure is reduced at
the rake valve at a greater rate than the pressure in the auxiliary
teservolr is reduced through the Tully vpened service ports.  As
Eonty as g sufficient difference in pressure is formed, the triple
Piston moves forwards and the slide valve begins to partly close
te seryvice port, The pressure in the auxiliary reservoir then
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becnmes enough higher than the pressure in the brake pipe to
foree the triple piston and the slide valve to emergency PosItio,
VWith a long Lrain, the volume of the air i the hrake pipe and
the frictional resistance to its movement are 20 mnch greater Uhat
the prisstire in the hrake pipe cannot he reduced at the hrake
valve any faster than the pressure in the wuxiliary teservolr is
reduced through the service ports of the triplew tve, Thebrake-
pipe and the auxiliacy reservolr pressures remnain about egual,
and a sufficient difference of pressute is not formed after service
position is reached to move the parts. ol the Lrigle valve to cner-

gency position,

47. Broken Retarding Spring.— A broken refarding
spring 33, Fig. 13, permits the triple piston and shde to maove
always to vetarded-release position, and this brake will release
slowly,

48. Leaky Triple-Valve Body Gasket.—The triple-valve
body gasket 17, Fig, 13, 15 designed to make an air-tight joint
where the triple valve fits against the end of the ausiliary Teser-
voir, A leak through the gasket to chamber # will canse a
hlow at the exhaust port of the pressure retaining valve when
the triple valve is in release position. The hrake will have a
{endency 1o release when applicd with less than a full applica-
tion hecause the aiv from the ausiliary reservoir will pass to the
hrake cylinder and will reduce below the pressure i the brale
pipe,

A leaky pasket causes no bad effect when the hrake 1s fully
applied hecause the pressure in the auxiliary reservoir is then
equal to the pressure in the hiake cylinder. A leale through
the gaske: to the atmosphere tends to release the hruke whether
partly or fully applied.

49, Leaky Auxiliary Tube—A leaky atxiliary  tule,

Fig. 13, has the same clfect on the operation of the brake as a
Jeuky gasket 77, The leuk canses a hlow at the exhaust port ok
the pressure retaining valve when the brake is released, and will
tend to Telease a brake when applied with less than a full appli-

cation.
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50. Leaky Brake-Cylinder Packing Leather or Gasket.
Should the brake-cylinder packing cup 7, Fig. 12, or the gas-
feet 147 leak hadly enough, the brake will not apply in service.
The hrake will apply in ctiergency, owing to the mare rapiid
infow of air, and will then leak off,

51, Weak or Broken Release Spring.—aA weak or broken
release spring 9, Tig, 12, is indicated by the failure of the pis-
som rod 3 to move all the way hack into the cylinder when the
brake iz relessed.

BLOWS

52. Causes for Blows. —Certain disorders when the triple
valve is in release position permit air to pass through the exhaust
port and therce to the pressure relaining valve and cause a Bl
The source ol the leak can only be from the auxiliary reservoir
ar from the hrake pipe.

There ure ive causes for a hlow at the exhaust port of the
retaining valve; three of these causes permit the escape ol air
from the auxiliary reservoir, and two permil the escape of air
from the hrale pipe.

IT the escape of air is from the auxiliary reservoir, the leak
may be past the slide valve 3, Fig. 13, or through the gasket 11,
or the auxiliary tube. 11 from the brake pipe, the leak may be
due to & defective rubber seat on the emergency valve 10, or to
a leaky check-valve case gasket 14 that allows the air irom the
hrake pipe Lo enter chamber x.

53. Locating the Leak.— "o determine whether the leak is
from the brake pipe or from the auxiliary reservoir, the brake
shiould be cut out by closing the cut-out cock in the branch pipe.
The leak is from the brake pipe if the brake applies and the blow
siops. I the hlow continues and the brake does nat apply, the
lead: iz [rom the auxiliary reservoir,

The brake applies and the blow stops with a leak from the
bralee pipe hecause, with the cut-out cock closed, the air from
the Lruke pie that has been supplying the lealk is cut off. The
leak then reduces the pressure and canses the triple piston to
Move the slide valve to service position, thereby breaking the

‘onnection between the brake cylinder and the atmosphere.
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RELEASING A BERAKE

54. Purpose of Release Valve.—The purpose of the release
valve, TMig. 13, on the auxiliary reservoir is to discharge air from
it, and thereby release the brake when the lncomotive is detached,
nr when cotpled in case the engincer is unable lo releaze the
bralee.  When the release valve 1s opened, the pressure is reduced
nn the auxiliary-reservoir side of the triple piston, and the now
higher pressure in the brake pipe moves the triple piston and the
slide walve to release position and the air exhausts from the
brake cylinder.

55. Arrangement.—The handle ¢, Tig. 13, of the release
valve restz in a slot in the release-valve cylinder, and is held there
locsely Ty the pins &,

Aorod of sufficient length to reach to the side of the car fa
pinned to each arm of the handle.  When either one of the rods
15 pulled the pin o nearest 1o that rod acts as a fulerum for the
handle, the central portion of which then moves down and
unseats the rubber-Taced vent valve e. The air then escapes
from the anxiliary rescrvolr through the exhaust port f, and
the triple valve moves o release position. The spring shown
seais the vent walve when the rod iz relepsed.  Two rods are
provided so that the valve can be npened from either zide of
the car.

56, Releasing a Stuck Brake.—A hrake iz gaid to he gtuck
when it cannot be released Wmothe ordinary way by increasing
the pressire in the hrake pipe. When releasing a stuck hrake
with the brake pipe charged, the release valve should be held open
anly until the exhaust of the air is heand to start,  [n this way
the pressure in the auxiliary reservoir 15 reduced only slightly
helow that in the hrake pipe, and the triple piston and slide valve
will stop in full-release position. T the release valve is held
open Tonger than this, the pressure in the auxiliary reservoir will
be reduced so much below that in the brake pipe, that the triple
yalve will assume returded-release position, and the bralke will
release very slowly.

TYPE K FREIGHT-CAR BREAKE EQUIFMENT 35

Tf the brake pipe 12 open to the atmosphere, the triple valve
will he in emergency position, and the brake will have to be
released by holding the release valve open until all of the air has
escaped from the auxiliary reservoir. The action during a
releaze al this time 13 as follows: The anxiliary reservoir and
tht: brake cylinder are connected in emergency position and the
presstive therein reduces when the release walve is npened until
the graduating spring finally Torces the triple piston and the slide
valve back and breaks the connection between the auxiliary reser-
woir and the brake cylinder.  The pressure in the reservoir then
alune contitues to reduce until the air in the brake exlinder is
able to litt the slide walve against the resistance of its spring,
and cseape at the triple-valve cxhawnst port. 17 the pressure in
the brale exlinder s not sufhcient Lo lift the slide valwve, the
Liralke-cylinder piston is by this time generally far ennugh back
to open the leakage groove and allow the air that remains in
the brake cylinder to escape,

57. Cutting Out a Bralke.—When it becomes necessary to
cut-out a brake, the cut-out cock in the crossover pipe shondid
he closed, and the air then drained oul of the anxiliary reservoir
by opening the release valve, The release valve should then be
hlocked open by wedging the rod where it passes through its
kecper un the side of the carn

58. Blow Release~ A noticealile leaturc of the K triple
valve is the slow release of the brakes wnder certain conditions
e to the fact that the valve has two release positions, a [ull
or nortnal release and & returded or slow release,  The release

obtainerd depends an the manner in which the mﬁc_n.m-ﬁ:u_u preE-
i

sure is increased, 19 the pressure is increased slowly, the hraloes

Wil relegse quickly; if increazed quickly, the bralkes will release

slowly, On short trains and in switching, the brake-pipe pres-
Stre can be increased rapidly stherelore, tooavoid a slow release

af the brakes, the handle of the hrake valve should be returned

rom full-relense position to runnfug position sonner than other-
Wse. When this 15 done, the triple walves will stay in full-
Telease position instead of moving to retarded-release pusition
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It can be determined whether the brake iz sinck or whee
it is in returded-release position by noting whether air is-esp
g at the retaining valve,  TF so, the triple valve is in retarde
release position, and the release cannot be hastened by open
the release valve

UNDESIRED QUICE ACTION

59. TUndesired gquick action means that a triple valve opeps
ales in emergency when a service application 1s made and therehy
causes all the brakes to apply in emergency.  There are mar
cauges for undesired quick action, but whatever the cause, the
all bring about a condition that prevents the pressure in th
auxiliary reservoir from boeing reduced at about the same rate
as the pressure in the brake pipe, the diftcrence in pressu
finally becoming so great as to foree the parts past service to
CIMergency position,

An emergency application of the brakes when a service appli-
cation is made; is generally due to the slide valve heing too harnd
to start.  Therefore, the brake-pipe pressure redoces while the
pressure in the auxiliary teservoir remains practically at stan-
dard pressure. The triple piston moves when the difference
bedween the two pressures is suflicient to overcome the [riction
of the parts, but the movement of the slide valve is now so rapid
that the air in the auxiliary reservoir does ol have time o
reduce through the service port while the slide valve is muoving
over it, The unreduced auxiliaty-reservoir pressure then lorces
the triple piston forwards, compressing the graduvating spring,
and the shide valve 1z pulled Lo emergency position.

The Iubrication of the slide valve and its seat with ail o
grease, as this tends to geal the valve to ils seat, 15 a common
cause of undesired quick action. DHrt and gum in the triple
valve ulso canse the paris to move less casily and mduce unde-
sived quick action.  DBrake-pipe leaks, especially i[ near the
triple valve as in the cross-over pipe, may supplement & service
reduction to such an extent as 1o cause quick action,
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