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THE EQUIPMENT

In design the ©-SL brake equiyment for modern switching
lecamotives follows the same general principles employed 1n
predecessor switcher equipments. As gwitcher horsepower and
utility increased, braking requirementa were amplified, neceasitating
additions)l features to meet expanding services. The 6-SL brake
equipment provides for every switching requirement covering
the entire yard sewitching field.

The important features of the 6-SL brake equipment as
deacribed in this pamphlel are:

1. ZLocomotive brake may bs applied wilth
any desired pressure between the
minimmm and maximm and this pressure
will be autcmatically meiutained
in the locomorive brake cylinders
regardless of leakage from them and
of variation in piston travel, until
releassd by Lke breke wvalve. '

2. The locomobtive brake cen be gradusted
on and off with either the antcmatic or
the i{ndependent brake valves.

3. It 13 alwayp posaible to release the loco-~
motive brake with the independent brake,
even when sutomaticelly applied.

k. Muxinum braking force in emergency,
inguring shortest poseible stop
distances.

5. Reil sanding for forvard or reverse
operation by manual control of the brake
valve sander valve,

6. Bell ringing by manual control of brake
valve bell ringer valve.

T- Maitiple Unit operatiom.



PARTS OF THE EQUIPMENT

The following is a list of the operating parte which mske up
the single-end equipment, with a short description of eech.

1. An alr compressor or compresaors driven either by
electric motor or directly from the engine furniah
the compressed air for use in brake system and
auxiliaries.

2. A compressor governor which automatically controls
the coperation of the compressors hetween predeter-
mined minimem and maximum preseures.

2. Two main reserveirs to which the compressed alr is
delivered from the air compressore where 1t is
cooled to atmospheric temperature snd stored for
use In charging the brske asystem.

k. One aftercooler located in the pipe between the
firet and second maln reservolr is uped to insure
proper cooling of mein reservoir sir.

5. Two sutomatic drain valvea, one located on the
firat main reservolr which discharges
precipitated water from the firet main reservoir
and another drain valve located in the pipe
between the aftercocler and the second main
rogervoir which discharges moisture from the
aftercooler.

6. Two safety valves, which protect against
excessive main reservolr preasurs.

T. A Pedestal, situtated in the cab, on which the
following devices are located:

An Automatic Brake Valve Portion, to control
the operaticn of the traln and locompotive brakes.
By proper movements of the automatic breke valve
handle the engineman is sble to charge the entire
air brake equipment on the loccmotive and train,
apply the brakes and hold them applied, release
the brakea on the locomotive and train, or hold
the locomotbive brake applied while releasing the
train brakes and recharging the entire air
brake equipment.

An Independent Brake Valve Portiom, to
control the operation of the independent brake
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11.

on the locomotive. By proper movement of the
independent breke valve handle the locomotive
brake can be operated independently of the
train brakes at any and all times.

A Feed Valve, which automatically maintains
a predetermined normal air preseure in the
brake systen.

A Two Position Cock, dy means of which the
sutomatic brake valve is cut-out on the
gecond locomotive when double-heading.

A Bell Ringer Valve vwhich operates
the locomotive bell to provide a warning
of approsach.

A Sender Valve which provides forward
or reverse ganding to the locomotlve
vheols depending on the position of the
sander valve handle.

An Equalizing Reservoir which adds volume
to the apace above the equalizing piston
in the brake wvalve z¢ that reducticns in
brake pipe pressure may be properly made
during service applications of the brakes,

A digtributing valve vhich automatically
controls the flow of air from the main
regervoirs o the locomotive brake
¢ylinders when applying the brakes;
from the brake cylinders to the atmosg-
phere when releasing the brakes; and
automatically meintains locomotive
brake cylinder pressure againet leakage,
keeping it constant when holding the
brakes applied. The distributing valve,
therefore, bears a similar relation to
the brakee on the locomotlve that the
operating valve bears to thoee on the
car, besides performing additional
functions,

Two duplex air gages, one of which indicates
equelizing reservoir and main reservoir
pressures, and the other brake pipe and
locomotive brake cylinder pressurea.

“OAH" brake cylinders with pistons and
rods so connected through the brake
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levera to the brake shoes that when pistone are forced
outward by air preesure this force is tranemitted
through the rods and levers to the breke shoeg and
applies them to the wheels.

A 1-1/4" emorgency-brake valve located in the brake
pipe enables the operator to epply the brakes
if necessary.

A centrifugel dirt collector, for the protection

of the distributing velve. The dirt collector

is for the purpose of preventing pipe scale, cinders
or foreign particles of any kind from reaching the
device above mentioned.

An "H" air filter in the main reservoir pipe to
the equipment is used to prevent the entrance
of dirt and moisture into the air brake devices.
A cock at the bottom of the air filter is used
to drain off all reaidue.

A combined stralmer and check valve which, together
with a cut-out cock, constitutes the dead engine
fixtures, enabling the brakes on a locamotive
being hauled dead in a trailn to be operated like
those of any car on the trailn.

Various cut-out cocks, hose, couplings, dummy
couplings, etc., the location and uses of which
will be readily understood from the dilagram of
the equipment, Plate 10, and the descriptions

which follow.

While not a part of the alr brake aspparatas
proper, the locomotive is usually equlpped
with an air horn, at the head end of the
loccmotive, to be used as a warning of
approach. The neceasary whistle valves and
cut-out c¢ocke are included.

The brake aystem requires two lines of pipe ~--
Main Reservolr Pipe and Brake Fipe, the latter
being continuoua throughout the train.

The Main Reservoir Pipe has branches
leading as followa: to the distridbuting
valve; o the dead engine fixtures; and %o
the brake valve.

The Brake Pipe leads from the brake
valve throughout the length of the locamotive
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and train, having branches connecting to
the distributing valve on the locomotive
and to the operating valve on each car.

It forms the means of commmnication by
which the englneman, by proper manipulation
of the brake valve handle, can cperate

the brakes on the entire train.



DESCRIPTION QF THE PARTS

Motor Driven Alr Compregsors

The operation and maintenance of the 3-CD motor driven sair
compreseor ie fully described in Instruction Pamphlet Ko. 5002-5,

Comnresgor Governor

The S-16 compressor governor is of the pneumatic double
"Safety Valve" type and 1s fully described in Imstruction Pamphlet
No. 50h42-1.

Roservoirs

The main reservolirs, Fig. 2, are used to store and cool
the compressed alr furnished by the air compressor, and also
asgist in depositing moisture, oil or other foreign matter,
allowing only clean dry air to pass on to the brake system. To
aselet in thia, the piping should be go installed as to drain
inte the reeervoira.

As an accumulation of water or other forelgn matter 1s
not only injurious to the reservolrs, but is llable to sericusly
reduce the capacity, the reservoira should be drained at
regular intervale by means of drain cocke provided for that

purpose.
E-7-B Safety Valve

The purpose of the safety valve, Fig. 3, 1s to vent
rreasure at a predetermined point in order to prevent excesalve
main reservoir pressure on the locomotlve.

When the pressurs in cavity a under valve L is sufficient
to overcome the pressure exerted by the tension of spring 6,
valve 4 ie raised from its seat. The ailr pressure then is
exerted in cavity b over the full diameter of the valve 4
which provides sufficient extra force to continue the valve moving
against apring 6. Air then Tlows past the valve and to ths
atmosphere through port ¢. While in the open position, the upper
end of valve 4 closes off communicatlon from chamber g to the
chanmber e so that air canmot flow through bypase port 4 to the
chamber e. Ae the pressure below valve 4 decreases, the tensiocn
of epring 6 forces the valve downwardly. This restricte the
opening of ports ¢ end at one stage In the movement opens
chamber & to chamber g and to chamber e, Although the ports f
are open to the atmosphere, they may be so reatricted by the
ring 8 as to allow the pressurs to build up repidly in
chamber e, assisting the spring 6 in closing the valve 4 to
its seat.
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The adapter 11 and strainer 10 provide a large capacity pipe
connection and a replaceable screen for keeping plpe scale and other
large foreign particles from the valve asest.

To adjust the safety valve for the maximum or opening pressure,
remove the cap nut 3 and screw down or back off regulating nut 7, as
required, after which replace the cap nut. The minimum or cloeing
preasure for the safety valve can be adjusted by changing the size of
porte f, using regulating nut 8 for the purpose. After adjustment, screw
down Jam nut 9.

KH-6-P Pedestal Brake Valve

The KH-6-P pedestal brake valve furnished with a straight type
pedestal has an autcmatic brake valve portion with a rotary type valve
for control of the train and locomotive brakes, and an independent brake
valve portion of the self-lapping type which providea independent and
flexible contrel of the locometive brake.

Four bolt holes in the base of the pedeatal are provided for
ingtallation purposes. All the pipe conmections are made to the pipe
bracket face, beneath the floor sheet, by means of Wabcotite fittings.
The only piping in the cadb is the copper tubling for gage and governor
connections which are connected to the upper portion of the pedeetal.
This arrangement provides a compact brake valve installation that
occuplea minimum space and eliminates practically all heavy air plping
from the cab. When heavy locomotive repairs are made, it is only
necessary to break the pipe connections and 1ift the complete pedestal
from the cab. located on the pedeatal and drake valve body are the
following portions:

The Automatic Brake Valve portion.
The Independent Brake Valve portion.
The Bell Ringer Valve.

The Sander Valve.

The Two Position Cut-Out Cock.

The Feed Valve,

The pipe connectiona to the pipe bracket are designated
numerically and so marked on the bracket.

3/8" Equalizing Reservoir Pipe (marked "5").
3/8" Application Cylinder Pipe (marked "27).
3/8" Distributing Valve Relsase Pipe
{marked "L"),
1" Brake Pipe (marked "1").
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1" Main Reservoir Pipe (marked "7").
5/8" Bell Ringer Pipe (marked "10").
3/8" Forward Sanding Pipe (marked "11").
3/8" Reverss Sending Pipe {marked "13").
3/8" Automatic Sanding Pipe (merked "21").

The automatic brake valve portion may be removed from the
pedestal by backing off the nuts 3 from the four studs, Fig. €.
Firat, however, the two position cock should be closed, the
automatlc braks handle placed in emergency position and the main
reservolr cut-out cock closed (in order to prevent 1lifting from
thelr seats of the feed wvalve slide valve and the rotary walve
of the automatic brake valve). 'The independent brake valve
portion only may be removed by backing off the nnte from the fouwr
gbuds 193.

Substantially the same pregsure In the brake pipe and
equalizing reservoir during charging operations ie insured by the
by~pass equalizing piston. This feature makes it posesible when
releasing the brake to make a re-application promptly.

The by-pass type of equalizing plston coneists of a pleston
41 and piston stem 42 screwed together and held by the lock washer.
The stem contains & light spring 45 which centers on spring seat 44
and normally holds a "Wabco" check valve 43 on a beaded seat formed
on the inside face of the piston. With brake pipe pressure below
the piston and equalizing reservoir pressure above the pleton equal,
the spring holds the by-pass 43 geated. Whenever the equalizing
reservoir presgure is raised higher than breke pipe presawre, as
goenerally occurs during release of the braekea owing to the rapid
charging of the amall equalizling reserveir volume compared to hrake
pipe volume, the excess pressure moves the check valve from its seat,
rermitting equalizing reservoir alr to flow through a comnscting port
at the top of the piston, past the check valve to the spring cavity,
thence through drilled holes in the valve stem toc the dbrake pipe.
When the pressures equalize, the spring seats the valve thereby
closing the by-pase. This serves to keep brake pipe and equalizing
regervoir pregsures approximately equalized.

The five pogitions of the automatic brake valve handle
are, beginning at the extreme left: Running, Holding, Lap, Service
and Emergency.

In the following paragraphs the positions are teken up
in the order in which they are most generally used rather than in
thelr regular order as mentioned above.

Running Pogition. This is the proper position of the
handle {a) to charge the train brake system; (b) when the brakes are
charged and ready for use; (c) when the brakes are not being operated;
and {d) to release the locomotive and train brekes. In this position
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A large direct pessage ig opemed from the feed walve to the brake plpe, sc
that the latter will charge as raplidly as the brake equipment can take the
air, but cammot attaln a pressure above that for which the feed wvalve ie
adjusted. The equalizing reservolr charges uniformly with the dbrake

rive, keeping the pressure on the two sldes of the equelizing piston egual.
The Adistribating valve release pipe 1s connected with the atmosphere.

Service Fosition., This poeition gives a gradual reduction of
brake pipe pressure Lo cause a service application. The gradual reduction
is to prevent quick action.

Lap Poeition. This position 1a uged while holding the brakes
applisd after a service application until it is desired either to make =
further brake pipe reductior or to release them. All ports are closed.

Movement, of the brake valve handle to rumning before returning
to lap, moves distributing valwe equalizing piston 26 and slide valve 31
to release position. This conmecta the application cyiinder to the
distributing valve release pipe.

Holding Position., This position 18 so named because the locomotive
brake is held spplied while the train brakes are being released and their
auxiliary reservoirs recharged to feed valve pressure. In case the upe
of this poeition is not desired, the removal of & plug in the rotary
valve seat causes the brake wvalve to function the same in Holding as in
Running position. Thie plug is designated as "Plug A", and is located
in the passage between port 19a end distributing wvalve release pipe,
gee Fig. T.

Emergency Pogition. Thie position is used when the most prompt
and heavy application of the brakes is required. A lerge and direct
opening is made between the brake pipe and atmosphere. Thia direct
vassage makes a sudden and heavy discharge of breke pipe air, causing
the operating valves and diatriduting valve to move to emergency
pogition and give meaxrimum breking force in the sghortest possible tims,
In this position algso, locamotive brake cylinder preassure is maintained

againat leakage.

Plan views of the rotary valve and the rotary valve assat are
shown by Fig. 7. Full lines denote port openings in the top of the
rotary valve and in the rotary valve gmeat; dotted lines denote ports
and cavities in the face of the rotary valve; and dot-and-dash lines
indicate ports in the interior of both valve and seat,

The independent brake valve portion of the KH-6-P brake valve
is shown in Fig. 6 and Plate 1. It consiste of a body 72, Fig. 5, in
which are assembled independent guick release valve 97. Plate 1 shows
the independent exhaust valve 97a, independent application check valve
97b, and cam and shaft 76. Attached to the brake valve body are the
self-lapping unit 118, Fig. 6, and housing 88 for the breke valve
handle 109, Fig. 5. The independent brake valve poriion may be removed
from the pedestal by backing off the puts from the four etuds 19.
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The functions of the independent brake valve portions
follow:

Independent brake valve inlet valve 122, Fig. 6, supplies
alr for controlling the locomotive brake when actuated by the cam
on shaft 76, Fig. 5.

Independent quick releass valve §7, Flg. 5, provides for
a quick release of the locomotlive brake, applied by the automatic
breke valve, by depressing the independent brake valve handle 109
in rumning position. This wnseats release valve 97 to quickly vent
application cylinder pipe air and thue release the locomotive
brake. Either a full or partial release 18 available depending
how much application ¢ylinder pipe alr is vented.

Independent exhaust valve 97a, Plate 1, provides an
atmospheric opening for self-lapping exhaust valve 134 during
operation of the independent breke. In rumning position spring
98a seats the valve, closing the exhaust cpening (Ex in the body)
to the atmoephere. With the brake valve handle in the application
zone exhaust valve pawl Ok comtacts the exhaust valve plunger and
unseats exhaust valve 97a.

Independent application check valve 97b prevents back flow
from the application cylinder pipe to the control chamber of the
independent brake wvalwve with the automatic brake applied.

The handle pogiticns of the independent self-lapping brake
valve which provide independent control of the locomotive breke are:
(1) Ruoning, (2) Brake Application Zons, Release of an automatic
brake application can be made by depressing the handle in Running
poaltion.

Rurning Position. This poaitlon ia used to release the
independent locomotive brake. When the autcmatlec brake valve
handle is in Running position independent release la obtalned by
moving the independent brake valve handle to Running. This
establishes communication through the distributing valve release
pipe, between the application cylinder of the distributing valve
and the exhaust port of the automatic brake valve. To obtain
a fast relemss of the locomotive brake the handls 1s depressed
in running poaition. Quick release of the locomotive brake
takes place alnce communication 1s established through the appli-
cation cylinder pips, between the application c¢ylinder of the
distributing valve and the quick release valve exhaust port of
the independent brake wvalve,

Tc release the loccmotive brake alter an automatic
brake application when the auntomatic brake valve handle is not in
Running position, the independent brake valve handle is depressed
in Running position. The locomotive brake ia gulckly releaged
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because communication 18 established through the applicatlon cylinder pipe,
between the application cylinder of the distributing valve and the guick
release valve port in the independsnt brake wvalve.

Application Poeltion. Thias position gives a quick application
of the loccomotive brake., Main reservoir alr is connected to the
dlatributing valve application portion where air 1s relayed to the brake
cylindera. The amount of brake application is determined by the amount
of brake valve handle movement Into the application zome. No famning of
the brake valve handle le necessary as the brake valve autcmatically
bullda up the application pressure to the amount corresponding to the
handle position and then laps off. Thus, the application pressure is
increased simply by moving the handle 109 to the right and decreased by
moving to the left.

Shaft 76 with the plunger collar 8%, Fig. 5, exhaust valve pawl
94 and cam, Fig. 6, operates the various valves in the independent brake
valve ag the independent brake valve handle is moved between Rumning and
Full Application positions as previcusly explained.

The sander valve and bell ringer valve, Fig. 6, section C-C, are
similar each heving an operating handle 187, rotary valve key 180,
rotary valve 170 and both valves are housed in & simllar body. The bodies
of these valves are held attached to the brake valve pedestal by four
*atuds and nute 193.

The Sander Valve hasg three handle positions, heglnning at the
extremo left: Reverse Sanding, Neutral and Forvarding Sanding. The
hendie has a spring loaded latch which locates the handie in poasition
and which passes over the quadrant shoulders during handle movement.

In Neutral poeition the ports from the forward and reveree sanding pipee
are comected to the exhaust port of the valve body by the sander

valve rotary valve ports. In Forward Sanding position the rotary

valve porte comnect the reveree ganding pipe port to the exhaust port of
the sander valve body and main reservolr air from above the rotary valve
to the forward sanding pipe port, thus supplying air pressure for
forward sanding. In Reverse Sanding position the rotary valve ports
connect the forward sanding pipe port to the exhaust port in the sander
valve body and main reservolr alr from above the rotary valve to the
reverse sanding pipe port, thus supplying air pressure for reverse
sanding. In both forward and reveree sanding a choked port im the
gander valve rotary valve comnects main reservoir alr to the exhaust
port, thus sounding a warning a8 long as the sander valve handle
remaing in either sanding position.

The Bell Ringer valve has two handle posltions: Bell Ringling
pogition at the extreme left and Neutral to the right. A notched
quadrant into which the handle latch fite is used as the location for
the handle when moved to the desired position. In Neutral posltion the
port from the bell ringer pipe is comnected Lo the exhaust port in the
valve body by the bell ringer valve rotary valve port. In Bell Ringing
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position the rotary valve port connecta maln reservolr air from above
the rotary valve to the bell ringer pipe port, thus supplying air
pressure for operation of the bell ringer.

A Two-Position Brake Pipe Cock 16k, Fig. 6, located on the
aide of the brake valve btody is used to open or close the paseage
between the brake valve and brake ripe. In Double Heading Service,
or where more than one locomotive i1s used in a train such as helpers
and pusheras, the two-position cock must be closed and the handles
of the automatic and independent breke valvea placed in running
position on all loccmotlives except the one controlling the train
brakea. The brakes on such locomotivee can then be controllied from
the locomotive controlling the train brakee. However, the englnemen
on the locamotive not in control of the train brakes can apply or
relesee his brake independently of the train brakes by proper
manipulation of the independent brake valve handle.

The M-3-A Feed Valve attached tc the brake valve body,
regulates the pressure in the brake pipe with the autcmatic brake
valve in Running or Holding poeitions. The feed valve ia provided
with adjustable stops for double presswre control.

The diagrammatic viewa, Fige. 9 and 10, picture the valve
with all parts in one plane in order to facilitate description.
Main reservoir air is connected to both sides of piston 20, the
underside through slide valve chamber apd chamber k, and chamber m
on top through passage n, by pass choke 25, passage p and chamber k.,
Passage n alec leade to the top of regulating valve 7 while the
diaphragm chamber under this valve ie always in communication with
delivery pressure through paapage 0.

Opening

Main reservoir air enters the feed valve opening marked
"Supply"” and flows to chamber k and the slide valve chamber under
plston 20. Above the piston is epring pressure and delivery
pressure ccmbined which, however, is less than the main reservoir
pressure in the slide valve chamber under the piston. Consequently,
the piston and slide valve will move up to the position shown in
Fig. 9 and main reservoir gir will flow to the delivery passage
through porta b and b° in slide valve 22 and ports a and a' in the
aesat.,

Mein reservoir air also flows from chamber k through port p
and choke 25 to peasage n and above the plston. Passage n is
comnected to regulating valve 7 (held open at this time by regulating
gpring 15 under diaphragm 11) so that air paseing through the choke
ig free to flow past the regulating valve and through passage o to
the delivery paseage. Consequently, so long as the regulating
valve is open, the pressure above piston 20 will be lesg than that
underneath and the piston and attached slide wvalve will remain in
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open poeition as 1llustrated.

It will be noted that there are two porte through the slide valve
and the alide valve ssat. When dellivery passage pressure has been rednced
a considerable amount below the adjustment of regulating spring 15,
regulating valve 7 will be fully open and piston 20 will move upward to
its extreme position opening both ports in the glide valve, as the choke
8o restricte the flow of mein reservolr sir that pressure camnot build
up in the chamber above piston 20 as long as valve 7 is fully unseated.
If a limited reduction of delivery pressure has been made, the regulailng
valve will not be fwlly opensd and air flowing through the choke wili
resuit in a lower differential acting on riston 20 which will move up-~
ward only far enough for port b in the slide valve to register with a
port a in the seat.

Closing

When delivery pressure above dlaphragm 11 {connected through
port o} becomes greater than spring pressure acting under the diaphragnm,
the diaphragm will move downward permiiting epring 9 to seat the regm-
leting velve 7. Main reservolr alr flowing through choke 2% to chamber
m above piston 20 will quickly equalize with the pressure underneath,
and spring 31 will move the plston and slide valve downwsrd to cloaged
poeltion, Flg. 10, thus cutting off the flow of maln reservoir air to
the delivery passage through the slide velve.

The parte will remain in this position until delivery pressure
above diaphragm 1l becomes lesg than the wvalue of regulating spring 15
vhen the diaphragm wlll move upward, unseating the regulating valve and
again connecting the top of plston 20 to the delivery air pressure. The
riston and alide valve will then be moved upward to open position by
reason of the hlgher main reservoir pressure under the plston as compared
to the lower delivery pressure above in chamber m.

Venturi Tube Action

The function of venturi tube z is to obtain a sustained air
delivery flow from the main reservoir to the delivery passage up to
the point of pressure for which the feed wvelve is adjusted. Its
cperation is on the seme principle as a steam Injector. The main
reservolr air in flowing through the venturi tube to the lower preasure
in the delivery passage develops an increased velocity at the small
section of the venturi tube with & corresponding decresse in preesure
gt thia point. FPassage o leads into the venturi tube at thls small
gectlion, or throat, which causee the pressure to be reduced in the
diaphregm chamber below the dellvery pressure and permlts the regu-
lating spring 15 to open the regulating valve 7 more, thus allowing
g greater flow of air with consequently greater reduction of presauwre
on the face of supply piston 20.

As the delivery pressure approachea the pressure for which the
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feed valve is adjusted, the velocity of flow through the venturi tube
diminishes. Therefore, its effect of reducing the pressure in the
diaphragm chember becomes proportionately leee, thus permitting
accumulation of pressure in the dlaphragm chamber, which teads to
cloge the regulating valve at its true getting.

AdJjustment

The M-3-A has two adjustable stops 18 encircling the spring
box, split through the lugs and clesed with & machine ecrew., V¥hen
getting the valve, set the screw at the low brske pipe setting, looceen
the machine screw and move the lower stop 18 againat the stop pin
which 18 a part of the regulating nut and tighten the machine screw.
Then, set the valve at high pressure andg set the upper stop 18 to
hit the stop pln in the same manner. Thereafter by turning the
regulating nut until the pln hite elther stop, the feed valve may
be regnlated for either high or low pressure.

The M-3-A feed valve adjustable stops should be placed
to give 110 pounds high {or 90 pounds, depending upon class of
gervice or local conditions), and 70 pounds low brake pipe
preassures.

Distributing Valve

The distributing velve ig the sutcmatic valve mechaniam
which operatee the brakes on the locomotive in accordance with
the movementa of the automatic and independent brake valve
handles.

The distributing walve has five pipe connections, made
through the end of the double-chamber reservolr, three on the
left, and two on the right. Of the three on the left, the
upper (MR} 1s the supply for the main reservoir; the intermediate
(2) ie the application-cylinder pipe, leading to the independent
and avtomatic brake valves; and the lower (%) is the distridbuting
valve releaspe pipe, leading through the independent brake wvalve,
when the handle is in Rumning position, to the automatic brake
valve. Of the two on the right, the lower (BP) 1s the brake
pipe branch connection, and the upper (BC) is the brake cylinder
vipe, branching to all brake cylinders on the locomotive.

The distributing valve consiste of two portions called
the equalizing portion and application portion. It is commected
to a double-chamber reservoir, the two chambers of which are
called respectlively the presaure chamber and the application
chaxber. The latter im ordinarily commected to the application
portion of the distributing velve in euch a way as to enlarge the
voliume of that part of it called the application cylinder.

The connections between these parts as well as their
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operations, may be compared with that of a miniature brake set,~-the
equalizing portion representing the service portion; the pressure chamber,
the suxiliary reservoir; the application portion siwsys having practically
the sams pressure in its c¢ylinders as that in the breke cylinders.

The squalizing portion end pressure chamber are used in automatic
applicatione only; reductionse of breke-pipe prespure cause the equalizing
slide valve to connect the pressure chamber tc the application chamber
and cylinder, allowing air to flow from the former to the latter.

The No. 6-KR Type Digtributing Valve incorporates a durlex
poppet type application valve. Referring to Flg. 12, spplication valve
54 and pilot valve 57 are operated by the application piston to suprly
air from the main reservoir to the breke cylinders. During an appli-~
cation, the end of the application piston first engages and unseats the
pilot valve, allowing air from the epring chamber to flow to the brake
cylinders.

The opening of the pilot valve quickly drops the pressure on
the apring side of the application valve 54 inasmuch as the choke restricta
the supply of alr to this chamber. Thus, the main regervoir presegure
acting over the outer annular area of valve 54 1g able to partially over-
come the spring tension and reduced air pressure in the spring chamber,
with the resuit that a smell differentlal acting on the application
piston opens application valve 54. Springs 63 and 64 promptly close
the pilot and application valves when the application piston moves to
lap after required brske cylinder preseure is obtained. Because of the
large dlameter of the application piston, a very light differential is
reguired to move it and the exhaust slide valve to release poeition.

As the alr admitted to the brake cylinder comee directly from
the maln reservoirs, the supply 1f practicelly uniimited. Any pressure
in the application c¢ylinder will move the application piston to close
the exhaust valve, open the application valve and admit air from the
main reservoirs to the locomotive brake cylinders until their
pressure equale, or slightly exceeds, that in the application cylinder;
whereupon the application piston and valve will be returmed to lap
position, closing the application valve. Also any variation of appli-
cation cylinder pressure will be exmctly duplicated in the locomotive
brake cylinders, and the resulting pressure malntained regardless of
any brake cylinder leskage or piston travel.

The coperation of this locomotive brake; therefore, depends
upon the admitting of alr to and the releasing of ailr from the appli-
cation cylinder; in independent applications, directly by meane of the
independent brake valve; in automatic application, by means of the
equalizing portion and the air stored in the preessure chamber.

In all emergency applications the application chamber is cut

off from the application cylinder. The pressure chamber then equalizes
with this reduced volume at a higher pressure than in service appli-
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cationa with the result that a correspondingly higher cylinder
preseure is obtained.

Referring tc the laometric views of the slide valve .seat,
Fig. 15, the ports are as follows:

h leads to passage 2.

2 leads to the Application Cylinder, Automatic
Brake Valve and Independent Brake Valve.

w leads to the Application Chamber.

} leads to the Distributing Valve Releass
Pipe,

1 leads to the Safely Valve.

The operation of the diptributing valve is described later
under "Operstion of the Equipment".

Type "A" Safety Valve

The purpose of the safety valve, Fig. 14, is to vent
pressure at a predetermined point in order to prevent excegaive
brake cylinder pressurs on the locomotive.

When the pressure in cavity A under valve 3 ias sufficlent
to overcame the tension of epring 5, valve 3 is lifted from ite
seat. This upward movement opens ports c, permitting air to flow
from cavity A through chamber B and porte ¢ to the atmosphere.

At the pame time, a part of the air from cavity A flows through
valve ports x into apring chamber D, then through porta y (in body
2) into chamber E, between body 2 and shell 17, thence through
filter 16 to the atmosphere. Ae the pressure below valve 3 decreases,
epring 5 forcea valve 3 downward, reetricting the opening to the
atmosphere through porte ¢ but permitting air flow through valvs
porte x to continue into epring chamber D. Although chamber D

ia open to the atmosphere at all times, the connecting ports y in
the body are sufficiently amall to restrict the exhaust, ao that
preasure builds up very rapidly in chamber D and asaiste spring 5
in foreing valve 3 quickly to its seat.

To ad)Just the pafety wvalve for the maximum or opening
pressure, in this case 68 pounds, remove cotter 20, mut 19, lock
washer 10 and ehell 17, then remove cap nut 13 and serew down or
back off adjusting nut 6 as required, finally replacing the cap
nut. The minimum or cloeing pressure can be adjusted by changing
the aize of ports y, using throttling ring 7 for this purpose.
After adjustment, screw down locking ring 8, then replace shell,
lock, washer, castle nut and cotter pin.

"JAH" Brake Cylinder

The illustration on Fig. 15 1s a sectional view of the "UAR"
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improved brake cylinder which 1s made in sizes to meet all operating
requirements and which incorporates features contributing towarde satis-
factory operation and economicasl maintenance. This brake cylinder is
deaigned to prevent the entrance of dirt.

The cylinder body and pressure head are combined into & single
casting 2 which is provided with a bolting flenge for mounting and =
Wabcotite mounting for the pipe comnection. The piston 4 has a hollow
rod which provides for & loose push rod 10 that 1s attached to the
levers and roda of the brake rigging, and a push rod holder 39 is
attached to the outer end of the plston rod.

A s0l)id WABCO packing cup 5 snape onte the pressure face of the
plston. The circumference (or perimeter) of the piston is machined
to form a shoulder over which the packing cup 18 fitted, and a groove
back of thie shoulder contains a »iston lubricator. The epace back of
the heel of the packing cup and in front of the lubricator aswabd provides
& groove around the piston which, when filled with lubricant, serves to
spread the lubricant over the cylinder well with esach movement of the
platon.

To prevent the entrance of dirt, the pieton hollow rod is
ground true as to diamster and surface, and the non-pressure head 13
is fitted with a hollow rod lubricator packing seal 63 held in place
by spring seat 64 which ie packed in grease and serves to lubricate
the hollow rod as well am eeal the interiocr of the cylinder againet
dirt and moisture.

Since atmogpheric air must enter the non-pressure end of
the cylinder during the relesse novement, the non-pressure head is
fitted with a curled hair strainer 14. This strainer ie of the
cartridge tyre held in place by a stralner retaining ring 15 which
prevents flying dirt and water contacting directly with the stralner.

Type "H" Air Filter

The type "H" air filter, Fig. 16, is used to prevent the
paasage of dirt and moisture with the air flowlng from the main
regervelirs into the equipment. The ajir filter is used and located
in the maln reservolr plpe leaving the last reservolr.

Thia type of filter consiste of a cover, a dirt chamber and a
baffle portion from which the filter unit is supported. The cover is
fitted with unions and two tapped luge for supporting brackets. A
raised arrow caet on the top indicates direction of the air flow. The
baffle has a apiral rib vhich lmparts a swirling movement to the air
flow, which aids in removing dirt and moisture and depoaiting in the
dirt chamber. The pipe taps in the dirt chember provide that the drain
cock may be placed either at the side or bottom and the cther tap

plugged.
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The filter unit is formed of wire gcreen covered by felt
Whichk is pleated sround and supported on a central perforated metal
tube. Felt sealing peds are applied at top and bottom. This deep-
geated method of folding the felt concentrates within a small space
& large filtering area -- geveral times greater than the inlei or

outlet. Alr entering the annular intske is dlffused downward between

the baffle and dirt chamber and passes through the filter unit and
out the central opening at the top.

The dirt chamber is detached by removing the nuts from the
cover studs, after which the filter unit is released by backing off
the castle nut on the lower end of the tie bolt,

Centrifugal Dirt Collectors

Centrifugal Dirt Collectors are used with this equipment,
8go the piplng diagrems, Plate 10. The dirt collectors are used to
provent pipe scales, cinders and other foreign matter from reaching
the distributing velve and breke walve.

Fig. 17 is a sectioned view of the standard "Check Valve
Type” in which the detachable enlarged dirt chamber and the check
valve are the outatanding featuresn.

This design comprises two separate portloms; the upper or
body portion to which the pipe commections are mede, and the lower
or dirt chamber portion which contains the brass umbrella shaped
check valve. The two portions are bolted together and the Joint
between is protected by means of a rubber gasket.

The detachable dirt chamber provides for easy cleaning, and
the large capacity permits time between cleanlng pericds to be the
seme 28 for the distributing valve and breke cylinders.

The pwrpose of the check walve is to hold in the dirt
chamber the collected dirt under all conditiona of alir brake
operation. The body portion has a machined seat againat which the
check valve seats when a heavy reductlon in pressure occurs above
it, such as that during an emergency application or recharging an
empty equipment, thereby shutting off communication between the
dirt chamber and the &irt collector outlet. The check valve is
so designed and placed on the valve stem as to permit a rocking
motion whereby any fine dnst which may collect on top of the check
valve will be shaken off into the dirt chamber.

Duplex Air Gages
There are two duplex air gages, Fig. 18, each of which
has two pipe commections. Ope gage 18 comnected to the main

rogervolr (red hand) and equalizing reeervoir {white hand), vhile
the other gage has connections to the locomotive brake cylinders
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(red hand) and the brake pipe (white hand).
1-1/4" Emergency-Brake Valve

The 1-1/4" emergency-brake valve, Fig. 19, vrovides a means of
venting the brake pipe and cobtalning an emergency brake application.
The emergency-brake valve consists of a body 2 in which are housed the
vent valve 3, vent valve spring 8 and velve nut 6. Valve lever 10 is
attached to body 2 by rivet 11 and operating lever G by a similar rivet.

Rormally when the brake pipe i1s charged the brake pipe air is
Prevented from being vented by seated vent valve 3., When the operating
lever 9 1s pulled, valve lever 10 ie moved dowmward which unseats vent
valve 3, thus permitting brake pipe alr to vent to atmesphere and insure
an emergency brake application. Whem the cperating lever 5 18 released,
gpring 8 seats the vent valve 3 preventing further lose of brake pipe
air.

Pipe Fixtures

A Brench Pipe Tes, Fig. 20, is located in the distributing valve
branch to the brake pipe. Its purpose ia to prevent mpisture that may be
deposited in the brake pipe, from any cause, draining intc the dranch
pipe conmection and thence into the dfetribuling valwve.

This fitting has the interior coring so deslgned that the oub-
let from the brake pipe to the branch pipe is at the top. Thus, as air
enters from the brake pipe 1t flows upward through the pipe opening
&t the side to the branch pipe, the moleture and heavy particles of
dirt pessaing on through the brake pipe.

The Main Reservoir Cut-out Cock, Fig. 21, is to cut off and
vent the air from the maln ressrveir pipe vhen removing the breke
valve, feed wvalve, etc. Before this cock is cloased the brake valve
cock should be closed and the brake walve handle placed in Emergency
poasition. Thie ie to prevent the sllde valve of the feed valve and
the rotary valve of the brake wvalve being lifted from their seats.

Cut-out Cocks are placed in the brake cylinder piping for
cutting out the breke cylinders vhen necessary at each end of the
brake pipe, and one is also placed in the branch pipe from the main
resexrvoir pipe to the distributing valve.

Hose and Couplings, Fig. 22, make the brake plpe comnections
throughout the train., When cars are belng separated, ag In switching,
the hose should be uncoupied by hand, to prevent ruplure or damage.

Dummy Couplinge, Fig. 23, are provided at each end of the
locomotive to which the hose couplings should be attached whep not
coupled, to protect agsinst injury to the hose couplings or dirt
entering the pipes.
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Combined Alr Strainer =nd Check Valve

The "Dead Engine" featurs shown in the dlagrammatic views and
the piping diagram, Plates 1 to 12, 1s for the operation of the
locomotive brakes when the compressor on & locomotive in a train is
inoperative from any cause. Fig. 24 shows the conbined stralner,
check valve, and choke. As these parte are not required at other
times, a cut-out cock ls provided. This cock should be kept clozed
except under the conditions Juet mentioned. The air for cperating
the drakes on such a locamotive must then be supplied through the
brake pipe from the locomotlive operating the train brakes.

With the cut-out cock open, air from the brake pipe enters
at PP, passes through the curled hair siralner, 1lifts check valve
h, held t¢ 1te seat by a strong spring 2, passes through the choke
bushing, and out at MR to the main reservoir, thus providing
yreesurs for operating the brekes on this locomotive.

The strainer protects the check valve and choke from
dirt. Spring 2 over the check valve inaures this valve seating
and, vhile assuring an ample pressure to operate the locomoctive
brakes, keeps the maln reservolr pressure somewhat lower than the
brake plipe pressure, thereby reducing any leakage from the former.
The choke prevents a sudden drop in brake plipe pressure and the
epplication of the train brakes, which would otherwise occur with
an uncharged mein reservoir cut in to a charged breke pipe.
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OPERATION OF THE EQUIPMENT

It should be clearly understood that the dlagrams of the
equipment, Plates 1 to 9, are not intended to show the actual
construction of the operative devices comprising the equipment
but are dlstorted and drawn sc ap to meke the connectlons and
operation more easily understood.

AUTOMATIC BRAKE OPERATION
Release and Running Posltion

The functions of charging and releasing the brekes can
bs accomplished by using either both Relemse and Running positions
of the brake valve or the Running position only. A "Full” Release
Fullifier 1s avallable for the handle of the automatic brake valve
when it ie desired to nullify Release poaition.

The use of Running position for releasing traln brakes
instead of Release position is found to have the advantage of
avoiding stuck brakes (many times) on account of the liability
of overcharging on locamotive and cars nearest the locomotive.
Where Release position is used, the length of time that the
autcmatic brake valve is in Release poaition must be carefully
determined, as brakea will likely reapply on light overcharges
wvhen the brake wvalve handle is returned to Rumming position.

Release and Charging Poaition
Plate 1

With main reservoirs charged and the handle 55 of the
automatic brake valve in Release position, alr flowe through
the dirt collector in the main reeervelr pipe to the brake
valve and the distridbuting valve. Entering the brake valve
through port 7, main reservoir flows through pessage T to
chamber A above rotary valve 36, thence through the rotary
valve port (Not shown in thie diagrammtic) and ports la and 1
to the brake pipe charging the entire syatem. At the same
time port J in the rotary valve registers with the equalizing
port C in the valve seat permitting air at main reservoir
pressure to enter chamber D above equalizing pidton 41 and
the equalizing reservoir.

Ap the equalizing plston chamber P in the 6-KR
distridbuting valve is connected to the brake pipe, brake
Pipre alr flows through the feed groove v past piston 26
into the chamber about the equalizing slide valve 31 and
through port o to the pressure chamber, until the preseures
on both gides of plston 26 are equal.
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If the brake valve handles were allowed fo remaln 1n Relesase position,
the braske ayatem would be charged to maln reservoir pressure. To avold
this the handle 55 must be moved to Running or Holding position. To
prevent the enginemen from forgettlng this a small port discharges feed
valve alr to atmosphere in release. A cavity 1n the rotary valve 35 comnects
port 20 with warning port WP in the seat and allows a small quantity of
alr to escape Iinto the exhaust cavity "EX" which makes sufficient nolse
to attract the engineman's attention to the position of the handle.

Running ~ Plate 1

With the sutomatic and independent handleg of the brake wvalve in
Running position, Plate 1, cavity r in the automatic rotary valve
comects port 20 to port la in the valve seat, affording a large direct
passage from the feed valve to the brake pipe, so that the latter will
charge the entire gystem as rapldly as the feed valve can supply the
air, but cannot attain a pressure above that for which the feed valve l1s
adjusted. From port la it almo flowe through cavity ) and port C to
chamber D above the equalizing piston 41, Chamber D is comnected
through port 5 and pipe conmections, as shown, to the equalizing reservolr
(E.R.) and gage. The purpose of the equalizing plston and reservoir will
be described later, under "Service Application”.

Port la, mentioned above, has a dranch v which leads to the
underside of the equalizing piston. Therefore, with the brake valve
hsndle in Rumning poeition, the feed valve maintains a practically
conatant pressure (70 lbe. or 110 1bs. as the case may be) in the
brake pipe and on the underside of the equallizing piston and the same
Pressure in the equalizing reservelr and chamber D on the opposlte elde
of the piston.

The end of the equalizing platon stem is celled the "equalizing
discharge valve," which, when open, allows alr from the brake pipe to
flow through port m, pasat the equalizing discharge valve and through
port n to the service exhaust fitting and atmosphere at EXHAUST, Thie
valve ip held to its seat at all timee when the ailr pressure {1n pounds
per square inch) is the same on the under and upper sldes of the pleton,
because the pressure of the slr above the piston acts on the entire area
of the piston, while that below 1t acts on an area which is less than that
above by the amount of the area of the plston etem. This makes the total
pressure on the top of the plston elightly higher than that below, thus
holding the piston down and the equalizing discharge valve on itas seal.

Alr entering the brake pipe at pedestal connectlon 1, flows
through this pipe and the branch pipe to the B.P, connection of the
distributing valve, thence to chamber P of the equalizing portion. DBrake
pipe ailr then flows through feed groove v past plston 26 into the chawber
above equalizing slide vaelve 31, and through port o to the presaure
chamber, untll the pressures on both sides of the piston are equal. The
application chamber is comnected to Ex in the brake valve through port w,
cavity kX in the equalizing slide valve, port i and the distributing valve
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release pipe to connection 4 in the brake valve pedeatal through port
b, past independent brake valve exhaust valve 134, port 19, cavity g
and the exhaust port.

The brake cylinder plpe 18 connected to the distributiag velve
exheust and the atmosphere through ports ¢, 4 and se.

Service Application - Plate 2

The sgystem being charged, as has been described, say to 70
lba. brake pipe pressure snd the automstlic brake valve handle 55 1s
moved to Service position, port e, called the preliminary exhaust
port, leading to chamber D and the equalizing reservoir 1s opened.
Thig permite alr to escape from above the equalizing piston
through port e in the rotary valve seat, cavity ¢ in the rotary
valve and the exhaust port to the atmoaphere. This at once reduces
the presaure of the alr on the top of the equalizing piston 41
below that in the braeke pipe under the platon, and the higher
preosaure moves the piston upward, ralsing the attached equalizing
discharge valve from ita seat and allowing air from the brake pipe
to flow through opening m, paat the valve, and through passage n
and the service exhauet fitting to the atmoasphere.

It will now be clear that the purpcse of the egqualizing
regervolr ia to edd volume to the chamber D above the equallizing
piaton. Without the equalizing reserveir this volume 1s go small
that, with the brake valve handle in Service position, 1ts pressure
would drop to zero almost instantly and it would consequently be
very difficult to make a moderate brake pipe reductlion and
practically impossible to obtain the exact amount of reduction de-
gired in any glven casge,

When the pressure in chamber D 1s reduced to the desired
amount, the handie is moved to Lap position, thus stopping any
further reduction in that chamber. Whether the flow of air
from the brake pipe ceases at once or continues for a period of
time after the handle is placed in Lap position depende upon
whether the train 1s a long or short one. With a short train the
total volume of air in the brake pipe is not very great, so that
it escapes through the service exhaust nearly as fast as the air
in chamber D and the equalizing reservoir 1a flowing out through
the preliminary exhaust port e; thus the pressure below the
equalizing piston 1s falling about the same rate as that above.

In such a case, as soon as the pressure in chamber D
ceages to fall, the brake pipe presaurs below the equallzing
piston becomes elightly less than that above the plston and
the higher preassure moves the piston downward, seating the
equalizing discharge valve and preventing further flow of air
from the brake plpe.
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On a long train, however, the total volume of air in the brake
ripe is large, so that it takes longer for sufficient alr to eacape
through the service exhaust fitting to reduce its pressure, and the
pressure below the equalizing platon, therefore, falls at a slower rate
than that above it. In such a case, air continueoe to escape from the
brake pipe after the handle has been placed in lap position for a period
of time, depending upon the length of the train, until the brake pipe
Preasure hae been reduced slightly below that in chamber D, when the
equalizing piston 1ls moved downward and the service exhaust opening
closed es explained. It will be seen that the equalizing piston and
valve automatically meagure the amount of air which muat be dlscharged
from the brake pipe in corder to obtain the desired reduction and govern
the rate of 1ts discharge, according to the length of the trainm, to a
degree which would be imposelble were the flow of air from the brake
plpe tc the atmoaphere directly controlled by the brake valve handle.
The equalizing piston, by cloeing slowly as the pressure falle, prevente
a surge of alr to the head end of the brake pipe which, 1f the opening
were closed quickly, might cause some of the head brakee to release.

As the brake pipe is connected to chamber P of the dletributing
valve, a redustion in brake pipe preesure, as described, will lower the
preasure on the brake pipe slde of the equalizing plseton 26 below that
of the oppoaite slde of the piston, which results in the plston moving’
toward the right. The firet movement of the pieton clozmes the feed
groove v, and at the same time moves the graduating valve 28 until it
mcovers the upper emd of port z in the squalizing slide valve 31. As
the piston continuea 1ts movement, the shoulder on the end of ite stem
engages the equalizing slide valve which 1s then also moved to the right
until the piston strikee the graduating stem 4t of the cylinder cap,
preventing further movement. Port z 1n the equalizing slide valve then
reglsters with port b in the seat, and cavity n in the equalizing alide
valve connects porte h and w In the seat. As the equallzing alide valve
chamber is always in communication with the pressure chamber, alr can now
flow from the latier to botk the application cylinder g and application
chamber.

As prespure bullda up in chamber g on the left of application
piston 10, of the No. 6-KR Distributing Valve, the piston 10 and attached
exhaungt slide valve 16 are moved to the right, cutting off the exhaust
ports 4 and e from &lide valve chamber b. As the plston conbinues 1ta
movement, the end of its stem contacte application pllot valve Tl,
moving the latter from its seat, allowling main reservolr alr in chamber
al to flow to the slide valve chamber b, thence through passage c to
the brake cylinder pipe.

With the pllot valve unseated, pressure is reduced in chamber
al faster than it can be restored from the maln reservolir preassure
through choke a2; therefore, the application valve 68 approaches a
balanced condition in which 1t is unaeated by & slight excess of appli-
cation cylinder pressure on the left of the application piston (chamber
g) over breke cylinder pressure on the right of the piston. With
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application valve 68 ungeated, main reservolr air in chamber a is

free to flow to the brake cylinders through a large capsaclty

opening. This provides an adequate rate of breke cylinder build-

up for the large brake cyliander volume, with & very light differential
acrogs the applicatlion piston.

During the movement just described, cavity t in the
graduating valve 28 connects ports r and 8 in the equalizing
glide walve, and by the same movements ports r and a are brought
to register with ports h2 and 1 in the seat. This establishes
communication between the applicaticn cylinder g and the mafety
valve.

Service lap -~ Plate 3

Aftor the deslred brake plpe reduction hae been made, the
automatlc brake valve handle ia returned from Service to lap
roeition, Plate 3, Asp has already been described, in this
position of the brake velve the brakes are held applied throughout
the train until a further brake plpe reduction or release is mede.

When the brake pilpe reduction 18 not sufficlent to cause
a full service application, the conditions described above with
reference to the distributing valve continue until the pressure in
the pressure chamber 1s reduced enough below that in the brake
pipe and chamber P to cause piston 26 to move graduating valve 28
to the left until stopped by the shoulder on the platon stem
striking the right hand end of equalizing slide valve 31, the
poaition known as SBervice lap. In this position, graduating valve
28 blanks port z so that no more air can flow from the pressure
chamber to the application cylinder g and application chaember. It
has closed port s, cutting off communicatlion to the eafety valve,
go that any poselble lesk in the latter cannot reduce the application
cylinder pressure, and thus similarly affect the pressure in the
brake cylinders.

In the No. 6-KR Distributing Valve the flow of main
reservoir ailr past application valve 68 to the brake cylinders
continues until presswre at the right of application piston 10
slightly exceeds application cylinder pressure at the left of
the pieton, when the piston will move to the left. Springs then
cloge application valve 68 and pilot valve Tl, preventing further
flow of alr to the trake cylindere.

A greater differential of pressure on application piston
10 48 required to move the piston and exhaust slide valve than tc
move the platon alons; therefore, the piston stops when 1t comes
into contact with the alide wvalve. Here the exhaust sllde valve
16 st1ll blanks the exhaust ports Ex. In this lap poasition the
preasurea on both sides of the plston are balanced. Under this
condition, if brake cylinder presgure should be reduced by leakage,

27



the plston will move to the right, open the pilot valve or application
valve far enough to restore brake cylinder pressurs to approximately
that of the applicatlon cylinder, when the plston will agein be moved
to lap poeslition. This constitutes the brake cylinder preesgure msin-
taining feature.

Releage and Recharge - Plate 1

To release the brakes after a brake application the antomatic
brake valve handle is moved to Running position. In thie position, air
from the feed valve flows through port 20 to cavity r in the rotary
valve, then to ports la and 1 thence dlrectly into the brake pipe. At
the same time alr from passage la alao flows through cavity ) and port €
to chamber D above the equalizing piston 41 and through port 5 to the
equalizing reservelir.

Feed valve ailr that is admitted to the brake plpe through port 1
in the brake valve flowe to the distributing valve chamber ¥, increasing
the pressure thersein above that in the pressure chamber, causing equalizing
piston 26 to move to the left, carrylng with it equalizing slide valve 31
and graduating valve 28 to the poeition shown. The feed groove v now
being open permite the pressure in the presauvre chamber to be restored
until it is equal to that in the brake pipe, as before described. The
distributing valve release pipe 1z connected to atmosphere through
port 4, exhaust valve 134 of the independent brake valve, port 19,
cavity q in the rotary valve of the automatic portion, and the exhaust
port EX to the atmosphere. As cavity k in the egualizing sllde valve 31
of the 6-ER Dietributing Valve connects ports 4%, 1, w and h in the valve
asat, the alr in the application cylinder g and chamber will eacape
through the distributing valve release pilpe to the atmosphere. As this
pressure reduces, the brake cylinder pressure will move application
platon 10 to the left until exhaust valve 16 uncovers exhaust ports 4
and o, allowing brake cylinder alr to escape, or in case of graduated
release, to reduce in like amount to the reduction in application
cylinder pressure.

Holding During Automatic Release - Plate L

To hold locomotive brake applied while the train brakes are
being released and the brake pipe recharged to feed valve preasure,
the handle of the automatic portion of the brake valve 1e moved to
Bolding vosition. All porte register as in Ruaning position with the
exception that port 19, which leads to the distributing valve release
pipe and application cylinder, is cloged. Any air pressure which may
be in the applicetion cylinder from a previous service application is
ther held bottled there, preventing the air from releasing fraom the
locaomotive brake cylindera. Therefore, the only difference between
Bumning and Holding positions is that in the former the locomeotive
brake 1s released, while in the latter it 1e held applled.
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Emergency - Plate 5

When it is desired to make the shortest possible etop, the
brake walve handle 55 is placed in Emergency poeition. This ovens
the brake pipe directly to the atmosphere through large port ia,
cavity y and the exhauwst port, caueing an emergency rate reduction
of breke pipe presaure. Cavity y also connects porte C and h to
the exhaust port, thue allowing the air in chamber D and the
equalizing reesrvolr to escape to the atmoephere. The reduction
in brake plpe pressure thus caused takes place Bc much more
rapldly than during a service application of the brekes that the
air pressure in the pressure chember of the distributing valve woves
the equalizing pieton 26 quickly to 1ts extreme position at the
right, sealing against the gasket and compressing equallzing piston
graduating spring 46.

The movement of the equalizing piston to the right causes
equalizing slide valve 31 to uncover port h in the seat, meking a
direct opening from the presaure chamber to the application c¢ylinder
only, 80 that they quickly became equalized, snd to insure the
equalizing piaton being held in Emergency position, main reservoir
air 1s permitted to flow through a reetricted opening by way of
port a and cavity J in the rotary valve of the automatic portion
of the brake velve and port 2 in the seat into the application
cylinder pipe and into the application cylinder g. The application
cylinder volume, being amell, and connected with that of the
pressure chamber at 70 lbe. preseure (low pregsure service),
equalizes at sbout 65 lbs. The application cylinder g is now
connected to the safety valve through port h2 in the seat, cavity
q and port r in the equalizing slide valve and port 1 in the seat.
Cavity g and port r in the equalizing slide valve are connected
by a small port, the size of which iB so proportioned to the size
of the maintalning port in the automatic brake valve that pressure
flowing from the main reaervoir to the application cylinder will
sacape through the safety valve at a rate which will limit brake
cylinder pressure, so that while it will be conslderably higher
than that obtained from a full service brake application, it will
ba lessa than main rdservolr pressgure.

Ap a result of the rapld, direct equalization of preasure
chamber and application cylinder pressures, aprlicationr piston 1O
of the No. 6-IKR Distributing Valve 1s moved promptly to the
right, cpening the application valve 68 fully, which then produces
a fagt build~up of brake cylinder pressure as described under

YAutomatic Service”.
L]

The movable parts of the distridbuting velve remaln in
the position shown until the brake cylinder preasurec slightly
exceads- the application cylinder pressure, when the applicatlion
plston 10 and the application valve move back to lap.
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The release after an emergency iz brought about by the same
manipulation of the automatic brake valve as that following service appll-
cation, and is explained under "Release and Recharge™.

If an Bmergency Applicetion ls made by an emergency-brake valve,
a burst hose, or parting of train, the operation will be as above
desocribed. The handle of the automatic portion of the brake valve should
be immediately moved to lap position, to prevent a losa of main reservoir
Dreesure.

JNDEPENDENT BRAKE OPERATION

As before mentioned, the function of the application portion of
the distributing valve ieg to control the flow of alr to and from the
locomotive brake cyllnders. The movement of the spplication piston 10,
which actuates the exhauwet and applicatlion valves, depends upon the
variation of alr pressure in the application cylinder, which presaure
may be indirectly controlled by the automatic portlon of the brake valve,
through the movement of the equallzing pilston and ita slide valvs anpd
graduating valve, or directly by the independent portion of the brake
valve. Therefore, when considering the use of the independent portion
of the breke valve for locomotive brake manipulation, the equalizing
portion of the distridbuting velve may be dlsregarded altogether, and the
application piston congidered ag being moved by the alr in the appli-
cation chamber, centrolled directly by the independent portion of the
brake valve.

The operation of the equipment with the independent brake wvalve
followa:

Running - Plate 1

This ie the position in which the handle of the Independent
portion of the brake valve should be carried at all times when the
independent brake 18 not in use. Exhauat wvelve 134 in the independent
brake valve ie open, connecting ports 19 and 4 thus establishing
conmunication through the Distributing Valve Release Pipe, between
the apvlication cylinder g of the distributing valve and EX of the
antomatic portion of the brake walve. Ths locomotive brake cylinder
nipe is open to the etmosphere through ports ¢, d and e, to exhaust
in the dietributing valve.

Applicetion, First Stage - Plate 6

To cbtain an application of the locomotive brake, the
indepandent brake valve handle 55 is moved to the right. The farther
the movemont of the handle, the greater the amount of application.
As the handle is moved to the right the cam on shaft 76 moves dog 1hk,
pusher pin 139 and attached levers, the ends of which are positioned on
inlet velve 122 and exhaust valve 134. Spring pressure plus air pressure
acting to held inlet valve 122 closed ie heavier than sgpring 148 acting
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to hold exhaust valve 134 open; therefore, the first movement of
the handle cam to move the balancing levers causes the exhaust wvalve
134 to close, cutting off the brake valve exhaust. Further movement
of the brake valve handle to the right causes additional movement of
the balancing levers, which now fulerum on the closed exhaust valve
134 and open inlet valve 122. This permits main reservoir air from
passage T to flow into the brake walve chamber F aupplylng appli-
cation air past check valve O7b and through passage 2 to the
application cylinder pipe. At the same time epplication air also
flowa from chamber F to passage 4 and the distributing valve release

plpe.

At the distributing valve, air from application cylinder
pipe 2 flows through passage 2 to application cylinder 3 and to
cavity k and port w to the appllication chamber; and alr from the
distributing valve release pipe flows through passage % and i,
cavity k in the equalizing slide valve Lo port w and the appli-
cation chamber. The two channels of flow provide a faat build-up
of application cylinder pressure which quickly moveg application
piston 10 to right, opening application valve 68 fully. This permits
main reservolr air to flow to the brake cylinders, bullding up
pregsure therein at the same rate as the appliceation preesure isg
being increased. This flow will continue until the pressure in the
brake cylindere exceeds that in the application cylinder whon the
application piston moves to the flnal application stage.

When the independsnt brake walve handle 55 ia moved out of
running into application position exhaust valve pawl 9% on shaft 76
contacts the exhaust valve plunger and lifts exhaust valve 97a from
1ts seat. Thus passege 19 from the self-lapping exhauat valve 13k is
provided with an opening to atmoephere regardlese of the automatic
brake valve harndle poaition. This insuree the proper operation of
the self-lapping portion of the drake valve.

Independent Application, Final Stage - Plate 7

As pressure builds up in dreke valve chamber F, it acts
upon spring loaded piston 127 which forme the exhaust valve aeat
and moves piston 127 and exhaust valve 134 compressing spring lhé,
the exhaust valve thue remaining closed. The exhaust valve end of
floating lever 138 moves with the exhaust valve and piston so that,
as the lever fulcrums on the handle cam, the application valve end
of the lever movea awsy from the inlet valve after which valve 122 ls
cloged by epring 125. In thia mammer the self-lapping unit operstes
to quickly and accurately build up pressure in the distributing valve
release pipe and application cylinder pipe corresponding to the
position of the brake valve handle.

In the application portion of the dletributing valve

application piston 10 moves to the left as shown in lndependent
application final stage. Application valve 68 and pilot valve 71

51



are clogsed by aprings 75 and 76 respectively, preventing further flow of
air to the brake cylindere and slide valve 16 laps ports e and d prevemting
loga of breake cylinder air. The brakes are thue held applled until a
further application or a release 18 made.

Independent Release After Independent Application
Plate 1

To release the locomotlve brake the handle of the independent brake
valve is moved to Runring position. As the brake valve handle 1s moved
toward running positlon, the handle cem moves away from balancing lever
pusher pin 139 of the self-lapping unit. The lever 138 then fulcrume on
cloged inlet valve 122 and spring 148 moves exhaust valve 134 from its
geat. Thle permits distributing valve release pipe air to flow to
atmosphere past exhaust valve 134, passage 19, cavity q, the exhaust
port and brake valve exhaust Ex. If the brake valve handle 1e moved
only part way toward rumming, distridbuting valve release pipe alr in
brake valve chamber F, and acting on the piston type exhaust valve geat
127, will only be reduced in pressure and the piston spring 148 will move
geat 127 into contact with exhaust valve 134k and prevent further flow of
air from the dlstributing velve release pipe., With the brake valve
handle in running pofition, the handle cam iz moved awey from the
balancing levers and the exhaust valve spring 148 holds valve 13k open
to vent all air pressure from the dlstributing valve relcass pipe. Thus
the distributing valve release pipe pressure 18 decreased in emall
graduations, or entirely, as desired.

Venting of distributing valve release pipe air permita alr to
flow from application cylinder g of the distridbuting walve through
paegsage hl, 2, cavity k In the distributing wvalve slide valve 31,
passage 1, 4, and through distributing valve release pipe 4 as pre-
viously deacribed. The greater drake cylinder pressure on the other
face then moves the application piston to release positlon, as shown.
In this positlon the air in the brake cylinder plpe flowse to the
atmoaphere through ports ¢, d end e and the di{stributing valve exhaunat.

Indepandent Release - Automatic Brake Applied
Plate 8

If the brakee have been applied throughout the train by means
of the automatic brake valve, as described under "Service Application”,
and it is desired to release the locomotive brake, the independent
breke valve handle in Rumning position is depressed. When handle 55
18 depressed it moves actuating plunger 82 and the attached plunger
collar down to contact and depress quick release valve operaling am
90. Thia moves plunger 93 to the right $to unseat guick relsase
valve 97. Thus eir from distributing valve applicatlon cylinder g
flowa through passage hl, 2, application cylinder piye, passagea 2
and 2a in the brake valve, past unseated quick release valve G7 and
through the independent brake valve Ex. opening to atmosphere. DBrake
¢ylinder air in chamber b moves application piston 10 fram Lap pesition
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to Relsase poasition, permitting air in the brake cylinder pips to
flow through port ¢ to chamber b and themce to exhmurt and the
atmoaphere through port d and e, thus releasing the locomotive brake.
None of these operations change the conditions in elther the pressure
chamber or brake pipe; consequently, the equalizing piston does not
move untll release 1s made by the automatic drake valve.

If a graduated release 1g desired, quick release valve 97
must be cloged before all of the appliication cyiinder pressure is
lost. To do thia kandle 55 1a returned to its upper position
permitting epring 83 to move plunger 82 upward away from cperating
erm 90. The anchor pin apring 92 then movee arm 90 away from
plunger 93 and epring 98 closes quick release valve 97. In this way
the independent release may be graduated as desired.

Independient Applicatlion after an Independent
Release - Automatic BErskes Applied
Plate 9

If it is dssired to re-apply the locomotlve brake after a
release, the train brakes remaining applied, the handle of the
independent brske valve is moved to application position. The
locomotive brake 18 then re-applied as previocusly described, except
that the application alr from independent brake valve chember F
through passage & and the distributing velve relesse pipe la cut off
from application cylinder g by slide valve 31 in the distributing
valve after an antomatic application. Appllication alr flow from
independent brake valve contrcl chamber F to the distrlibuting valve
application cylinder g and epplication chamber 1is paet ayplication
check valve 97b, passage 2, application cylinder plipe and pamsage 2
and h]l in the distributing valve. One branch of passage 2 leads to
application chamber by way of cavity n and passage w.

Independent Applicetion after an
Automatic Application
Plate 9

If it 1s desired to increase the locomotive braking
rresaure after an automatic brake application of less than full
service, independent brake wvalve handle 55 is moved to the right
to applicetion position. This closesa exhaust valve i34 and opens
inlet valve 122 permitting mnin reservolr air from passage 7 to flow
to control chamber F and unseat application check valve 97b. Appli-
cation alr can then flow through passage 2 and the application cylinder
pipe to the diatributing valve application chamber and application
cylinder g to operate the application piston 10 and increase the
locomotive breke cylinder alr pressure in the same manner as
previously described under "Application -~ First Stage".
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KH-6~P Pedestal Brake Valve
Sander Valve Operation

The Bander valve located on the side of the brake valve and
shown diagrammatically on Plate 1, provides sanding of the locomotive
vheele in forward or reverse operation.

In reverse operation sanding is provided by moving the sander
valve handle 187 to the extreme left position. As shown in the view of
Plate 1, main reservoir air from chamber B ies connected through a port
in rotary valve 179 to port 11 and the reverae sanding pipe. A%t the same
time main reservoir alr flowa through a choked warning port to the ex-
haust opening to sound a warning as long as the handle ia 4n sanding
poaltion.

Sanding in forwerd operation is provided by moving the sander
valve handle to the extreme right positlon, Plate 1. In this position
main reservolr alr is connected through a port in rotary valve 179 to
port 13 and the forward sanding pipe. Main reservoir sir also flows
through a choked warning port In the rotary wvalve to the exhauet
cponing to gound & warnlog as long as the handle remains in sandling
poaition. *

In Neutral position, Plate 1, midway between forward and reverse,
main regervolr alr 1s cut off from both sanding pipea by the rotary valve,
The sanding pipe porta 1l and 13 are connected to the exhaust port through
rotery valve 179.

Bell Ringer Valve Operation

To operate the bell ringer valve the lower valve handle 187a is
moved to the left out of neutral, Plate 1. In this position main reservoir
alr from chamber C is connected through the port in rotary valve 175a
to port 10 and the bell ringer pipe. When the handie 187a 1g moved to
Neutral, Plate 1, port 10 from the bell ringer pipe is discomnscted from
the main reservolr supply and comnected through the rotary valve to the
exhaust port, thus stopping the bell ringling.

EQUIPMENT WITH INDEPENDENT ERAKE
CONTROL OF LOCOMOTIVES IN DOUBLE
HEADING SERVICE

This equipment ie the same as that already described except that
a Fo. 6-IKR Distributing Valve is subetituted for the No. 6-KR; a three
position Brake Pipe Cut-out Cock is subgtituted for the two position
brake pipe cut-out cock om the brake valve; and, in addition to the
breke pipe and the main reservolr pipe, = third pipe, the Equalizing Pipe,
runs throughout the length of the locomotive. See plates 1l anmd 12 for
typlcal diagrammatic piping dlagram of the equipment.

The No. 6-IKR Dietributing Valve, Fig. 25, is the same as the
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No. 6-KR exéépt that a Filling Plece 106 ig inserted between the valve
and reservolr portions, to which 1s bolted a Tranefer Valve porticu %08
and a Dead Englne Fixture 278.

The Transfer Valve serves to relay in double heading the
operation of the distributing valve on the first or controlling loco-
motive to that on the second locomotive, and thus provides independent
brake control on bhoth locomotives.

The Dead Engline Fixture performs the smame function as the cut-
out cock and combined strainer and check valve previously described snd
shown on Fig. 24,

The Brake I'ipe Cut-out Cock on the brake valve controls the
usual brake pipe connection to the brake valve and alsc the maln
reservolr pipe comnectlon to the trensfer valve piston chamber.

The Equalizing Pipe serves as the comnection between the
distributing valve (of locomotives in double heading service), which
provides comtrol of the independent brake on both locomotives by
comnecting brake cylinder preseure developed on the first {or
controlling) locomotive to the application cylinder nipe connection
of the distributing valve on the second locomotive.

A BrsXe Plpe Vent Valve 18 wsed to Ilnsure the transmission
of quick action, originating on either locomotive, to the train and
vice versa, when operating 1n road eervice.

Transfer Valve

The Transfer Valve, Fig. 25 (Section B-B), conglete of &
piston 304 and aslide valve 203, and 1s attached to a f1lling plece
to which all pipe comnections are made except the brake pipe and
the brake cylinder pipe. The slide valve chamber 1s connected to
main reservolr pressure, while the piston chamber 1s commected
to main reservoir pressure or to atmosphere, depending upon the
poaltion of the brake valve breke pipe cut-out cock.

The Transfer valve, see diagremmatic view, Plate 11, has
port conpectiona as follows:

To Brake Valve Cut-out Cock {7A).

To Main Reservoir Supply Pipe (MR).

To Breke Cylinder Pipe (BC).

To Equalizing Pipe (EP).

To Application Cylinder and Equalizing Slide
Valve Seat (&b).

To Application Cylinder Pipe (4a).

When the piaton 304 and slide valve 303 are in forward
position {piston chamber G open to atmosphere), Fig. 26, the
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Application Cylinder Pipe is open through the sliide valve 305 so that con-
nectiona between the brake valve and the distributing valve are the same

a8 with the standard No. 6-KR, the only difference being that the

tranafer slide valve 30% comnects the braske cylinder plpe to the squalizing
pive.

With the plaston and slide valve in forward position (main
reservolr pressure in piston chamber G), Fig. 27, the application cylinder
8 i cut off from the brake valve and connected to the equalizing pipe
EP so that the operation of the distributing valve on the controlling
locomotive will be relayed to the second locomotive through the
equallizing pipe, that ia, the distributing velve on the second loco-
motive will function to duplicate the breke cylinder pressure developed
on the controlling locamotive.

The three position cut-out cock on the brake valve, Plate 11,
servee as the usual breke pipe cut-out cock in addition to other
functions. When the locomotive is operated aa & single unit, or as
No. 1 in double heading, the cut-out cock will be in poeition No. 1,
opening the breke pipe port 1 to the brake valve port la and connecting
the transfer valve piston chamber port @ to ihe atmosphere.

On & locometive operating as the second unit in double headirg
the cut-out cock will be in position No. 2, cloming the brake pipe
port 1 to the brake walve port la and comnecting the iransfer valve
pleton chamber port 9 to main reservoir port 15.

When a locomotive ie hauled "dead" in a train the handles of
the brake valve should be in Running position ~ then the cock under
this brake valve shouid be in position No. 3 (amme as position No. 1
except the brake pipe port 1 is closed), {it is understood, of course,
that the distributing valve dead engine cock should be opened).

When a locomotlve ie used as a pusher the cut-out cock should
be placed in the seme vosition as for a "dead"” engine operation, but
the dead engine cock should remain closed.

Operation of Equipment with No. 6-IKR
Diatributing Valves

The operation of this equipment, see dlagrammatic view on
Plate 11, is the same as that alreedy described except ae follows:

Independent Application

With the handle of the independent brake wvalve in application
position, main reservolr air instead of flowing direct to application
cylinder g of the distributing valve, now flows to the filling piece 287
and through passages 4%, K, 4a to cavity b in the transfer valve slide
valve 303 and thence through passage b and hl to the application
cylinder. Brake cylinder pressure flowe to the equalizing pipe EP
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through passage BC and cavity ¢ in slide valve 303. 1In double
heading service, brake cylinder air in the equalizing pipe flows

to cavity b in slide valve 303 of the btransfer valve on the gecond
locomotive, Filg. 27, and thence through 4b to the application
cylinder, which causes the application portion of thie distributing
valve to function in the seme manner aa that on the operating loco-
motive.

Independeni Release

In Running position of the independent brake valve, Plate 11,
air from the applicatlion cylinder g of the distridbuting valve insitead
of paassing direct from passege 1 into the release pipe now flows through
pagsage la, Hand 1 in the filling pleca, and thence through the re-
lease pipe to the brake valve exhaust.

As the brake cylinder pressure ig reduced, the equalizing pipe
pressure 1g algo thereby reduced (through the transfer valve) and
cauges the release of the brake on the second locomotive, the appli-
cation c¢ylinder of its distributing valve being conmected to the
equalizing pipe through the transfer walve,

Multiple Unit Operation

When two locomotivea are coupled together, the brake pips,
main reservoir pipe and equalizing plpe hose must be coupled up
between the two locomotives and their cocks opened.

Where there are two or more locomotives in a& train, the
instructicne already given ramain unchanged so far as the leading
locamotive, or the locomotive from which the brakes are being
operated, is copcerned.

On the second locomotive, operating as a multiple unit,
the brake valve three position cub-out cock is moved to poaition
No, 2, closing the brake pipe comnection to the breke valve and
connecting the transfer valve pigston chamber to main reservolr
pressure. Move the handle of the aubomatic brake walve to Iap
position and the independent brske walve handle to Running; after
which remove both the brake walve handles. The brake of the
seconi locomotive is then operated from the first locomotive the
game as on the first locomotive.

Type "KM" Vent Valve
The “EM" vent valve, Fig. 28, provides a measns of
insuring propagation of quick action through a train when the

brake pipe ia vented to meke an emergency brake application.

Thie valve, Fig. 29, consists of an upper housing 2
which 1s bolted to a bracket 29, and a lower case 3> which is
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bolted to the hottom of housing 2 end supporte slip bushing 5 in which
moves a piston 9. The lower case ig ssated to the upper houeing by a
gasket 13, The piston shank is guided by an extenaion on the lower end
of the bushing. Bushing 5 1s formed with a seat on vhich sealas a gaskot
11 on the underside of piston 9 when the pressure differential acrosse

the piston beccmes great enough. Drilled porta through the piston stem
and the platon between the gasket 11 and the piston ring provide a
stabllizing passage. TFlow through this passage and leakags past the ring
are limited by gasket 11 when it seals on its seat. The stabllizing
Paesage and a drllled port in the bushing furnishes a direct but
accurately restricted communicetlion across the piaton 9. Three ungesting
pins firmly asecured to the piston project upward through drilled paesages
in housing 2 and are shouldered at two points to engage valvea 24 and 21,
The latter seats on & bushing presamed into a iarge exhaust core in the
body, and the formsr seats on a small seat Formed on the upper side of
valve assembly 21. A spring 20, gulded in a bushing enclosed in cap k&,
urges both valves to their seats. Gesket 19 seals the cap to the
housing.

Ag the platon moves upward, the unseating pins firat 11ft wvalve
24 off its seat and then valve 21 off its seat, exposing a very large
exhaugt port. A strainer 27 prevents the entrance of large particles
of fcreign material, and the level of the enbrance to the drilled
passages for the unseating pins is high encugh so that loose water
collected in chamber A will flow back into the pipe before 1t can get

to the operating parts.

The piston stem is drilied out to receive a felt packing 37
which 1s saturated with light oil. Breathing through a small port in
the stem under changes of pressure in chamber C supplies a film of
lubricant for the stem fit with the bushing over long periods of time.

Brake pipe air entering the "KM" vent valve, Fig. 30, flows
throngh strainer 27 into chamber A smwrrounding the discharge valves
and above the piston 9. The latier is moved downward until the end of
the stem engages the spring cup 7, and eince the rate of brake pipe
yreseure development is high on a locomotive with the brake valve
handle in Running position, the spring 8 will be compressed until the
gaoket 1] gesls on 1ta seat. Air flows through stabilizing porte a
and b into chamber C beneath the piston, charging it to brake pipe
pressure at a low enough rate to afford adegquate protection against
overchargea. Valves 24 and 21 are held tightly to their seats by the
cambined load of pipe pressure and spring 20.

When an emergency rate of brake pipe reducticn occurs at the
"KM" vent valve, Fig. 31, the capacity of stabilizing ports a and b is
not sufficient to prevent a high differential preeswre to be guickly
developed acroes the piston 9, with the result that the piston moves
upward with ample force to unseat valve 24 against the load of the
tengion of spring 20 amd the brake pipe pressure on the seat ares. As
soon a9 velve 2l 1s unseated, drake pipe air flows through the opened

38



exhaust port, and greatly increases the rate of breke pipe reduction.
The added increasse in pressure differentisl acroses the plston createa
the force nscessary to ceuse the lower shoulders on the pins 99 to
pick up and unseat the large exhaust wvelve 21. Thus the vent valve
responds to the comparatively light differential required to 1lift =
valve of amall diameter but almost Instantly develope & very large
venting capacity. When fully open these two valves provide an
exheust capecity equal to the internal diameters of e standard 1-1/4"
pipe. PFlsteon 9 ie limited in ita travel by a stop boae on the lower
face of the housing. Stsbillzing ports & snd b allow chamber C to
bleed down until spring 20 and the weight of the operating parts can
move both exhauet valves to thelr sestas, closing the outlet to the
brake pipe and permitting it to be recharged when desired.
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RULES FOR CPERATING

The following inatructions are intended to cover in & general way
the proper method of handling the No. 6-SL brake equipment in service,
and do not apply rigidly to all individual cases or conditions. Specific
Jnstructions are usually issued by each railrcad to cover its own
recommended practice in accordence with the local operating conditions,
and the representatives of the Weatlnghouse Alr Brake Company will be
glad to co-operate, with this obJect in view.

Charging

Before gtarting the air compressor (the locamotive not being
coupled to the train), cloge the drain cocke in the reservolre, the
brake pipe end cocks at sach end of the locomotive; aleo the dead
engine cut-out cock. See that all the followling cocke are open:
mein reservolr cut-out cock; brake cylinder cut-out cocks; cut-out
cock under air horn; the brake wvalve cock located on the eide of the
brake valve body and distributing wvalve cut-out cock.

The handles of the brake valve ghould be in “Service”
position. {These handles are not removable).

Do not attempt to move the train (or locomotive) until
the brake equipment 18 charged to pressure required by company
rulea.

The imstructions for manipulating the 6-SL Brake equipment
are practically the same ae those given for other equipment, therefors,
no radical departure from present method of brake manipulation is
regqulred to get the desired results.
AUTOMATTC BRAKE
Running

When not in use, carry both brake valve handles in Running
position.

Service
To apply the brakes in service, move the handle of the
automatic brake valve to the Service position, making the required
brake plpe reduction, then dack to Lap position, which Ie the one
for holding all the brakes.applied.
Release
The brake valve handle should be moved to Running poaition

to releasae and recharge.
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Holding lLocomotive Brake Applied

If, when releasing it l& desired to hold the locomotive brake
applied after the train brakes release, move the handle to Holdlng instead
of Running position, then releasing the locomotive brake by moving the
handle to Running position and lesving it there, or graduating them off,
ag circumstances require, by short succeeslve movemsnts between Holding
and Running positions.

FEmergency

To apply the brakes in emergency, move the handle of the automatlc
brake valve quickly to Emergency position and leave it there until the
train stopa and the danger is pasi.

INDEPENDENT EBRAKE

When using the independent brake only, the handle of the autcmatic
brake valve should be carried in Running position. The independent
aprlication mey be released by moving the independent brake valve handle
to Running position.

When all brekes are applied automatically, to graduate off or
entirely relsase the locomotive brake only, depress the independent brake
valve handle in Running position.

The red hand of one air gage will show at 211 timee the pressure
in the locomotlve breke cylinders, and this hand should be watched in
brake manipuletion.

Depressing the independent brake valve handle when in Running
poaition will quickly relemme the locomotive brake under any and all
conditions.

Thls breke valve hea the improved self-lapping feature so that
the locomotive breke may be controlled on and off with great flexibility.

Doutle Heading

When two locomotives are coupled together, the brake pipe hose
must be coupled between the two locomotives and the cut-out cocks opened.

Where there are two or more locomotives in a train, the
instructions already given remain unchanged so far as the leading loco~
motive, or the locamotive from which the brakes are being operated, ls
concerned.

{m the second locomotive close the brake valve two poeition
cut-out cock and place the hendles of both brake wvalves in Running
position, The brake of the second locomotive can then he operated from
the firet locomotive the same as those in the train. But 1f the engine-
man on the second locomotive finds it necessary, he can prevent the
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application of the brake on the second locomotive by depressing the
independent brake valve handle in Running position. Also, if the
brake on the second locomotive 1g applied and there ig danger of
overheating the tires, or the drivers should elide, the brake can

be released by depresaing the independent brake valve hapdle in
Running position, re-applying later, if necessary, by using the
independent breke valve handle 1n the usual way, provided the hendles
on the independent and automatic brake valve on the second locomotive
are, ag before, left in Rumning position after the operation. Thie
does not in any way interfere with the brake on the second locomotive
being afterwarde relecaged from the first locomotive in the usual

way. The pressure in the breke cylinders on the second locomotive
ghould never be thus reduced, however, except where absolutely

necoessary.
Dead Engine

When the locomotive ia to be hauled dead in the train, place
the handles of both brake valves 1n Runnlng position, close the braxe
valve cut-out cock and open the dead englne cock. The locomotive
brake will then operate like that of a ¢ar in the train.

If, for any reason, it 1s deeirable to keep the maximum
braking power of such & locomotive lower than the standard, this
can be accomplished by reducing the adjustment of the safety valve
on the distributing valve. It can eslso be reduced at will dy the
independent brake valve.

LUBRICATTON

Type "U” Brake Cylinder

Dismantling of Brake Cylinders

Disconnect and remove the brake cylinder push rod. To
aveid personal injury which may occur if the non-pressure head
asgembly is not secured by the hollow rod collar, examine the collar
to determine that it will hold securely, then remove the piston,
release spring, and non-pressure head complete. These parts must be
transported to a suitable shop for re-condiiioning. The plston and
non-preesure head assembly must be handled at the locomotive and
while being transported to and from the locomotive, so that the
piston packing cup, lubricator swsb assembly and other perts will
be effectively protected against damage and contact with any kind of
dirt. It will be the responsibility of individual railroada to pro-
vide such adequate protective means.

If the non-pressure head gasket is not broken and in condition
to provide a tight seal, do not remove 1t. If not, remove the gasket,
clean its seat when cleaning the brake cylinder and epply & new gasket
when assembling the cylirnder. Thoroughly clean the brake cylinder by
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first using a dull rounded scraper for removal of all grease and any dirt,
uaing an approved solvent, if necessary, to soften gummy deposita and
remove rust spots, then wipe dry and clean with rage. When the cylinder
is clean, unless the cleaner iz prepared o immedlately sprly & re-
conditioned piston and non-preseure head assembly, the cylinder shouid he
covered to protect it from dust and dirt. New lubricant should he applied
to the cylinder Just before the cleaned and lubricated plston is installed.

Re-Conditioning of Piston and
Non-Presgure Head Assembly

After the assembly has been taken to & suitable shop, place the
plston and non-pressure head assembly in a holding fixtare which will hold
a releage Bpring partially compressed and proceed as follows:

{a) Remove the nollow rod collar, the non-rressure head,
the hollow rod fell packing seal, the spring seat
and release gpring.

(b} Blow all dirt out of the non-pressure head and at
the same time blow any locse dirt from the gtrainer.
The straiper can be removed from the inaide of the
head for inspection. It ies held in place by a wire
apring. By closlng the ends of the apring, the
strainer parts are releemsed for removal. If found
to be in good condition, re-install 1t, otherwise
the strainer must be replaced by a clean cne and the
dirty strainer, if otherwise in good condition, may
be cleaned and re-conditicned, if necessary.

(¢} Using a suitable file, break any sharp edges from
the ends of the opening in the non-pressure head
which guidee the heollow rod.

(d) Exemine the release ppring. If rust spots are found,
clean them with emery cloth and coat the spring with
a rust preventive.

{e) Re-condition the hollow rod felt packing seal by
soaking it in a solvent to dissolve the grease and brush
it to remove the surface dirt. If damaged or worn so
that the spring gseat cannot close it firmly on the
hollow rod, apply a new oneé. Soak the hellow rod felt
packing seal in o1l specified below, and hang up to
drain. It is ready for use after the oll ceases to
drip.

(f) Clean the pietom and hollow rod, removing any rust
or rough surfaces, using emery cloth if necessary.
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Remove the packing cup by using a wooden
tool about 1" wide and 3/32" thick, or
eguivalent, with rounded edgee to prevent
damage to packing cup and piston lubricator.
Thoroughly clean the packing cup with an
approved solvent to aid in removing the oll,
groase and dirt,

The packing cup should be carefully examined
and should be renewed 1f brittle, thin at any
roint, cut, or otherwise defective.

Remove and clean the piston lubricator as
followasz

Without removing the lubricator swad from
the piston lubricator, submerge in a tank

of an approved solvent for a few minutes
then loosen the lubrilcator ewab in its groove
with & thin, rounded edge blade, after which
return to the solvent tank for a time
sufficient to diesclve the grease from the
lubricator swab. Brushing the outer surface
of the lubricator swab with an ordinary hand
brush will aid in removing the old grease
and clean the surface. The lubricator awab
should then be dried with a Jet of eir.

When the lubricator swab of the piaton
lubricator is damaged, worn out, or in
such a condition that it cennct be
loosened and raised in 1te groove s#o
a8 to make a full contact against the
cylinder wall, the lubricator ewab muat
be removed and one in good condition
applied.

Submerge the clean piston lubricator in

& tank of oll, using oil ae per specification
below. Soak the asgemhly in the cil for st
least 10 minutea and allow same to drain

for about 10 minutes (the purpoee of this
cperation ig to ssturate the lubricator swab
and thereby prevent it from abeorbing oil
from the brake cylinder lubricant.

Re-Aspembly of Piston and
Non-Pressure Head

After completely coating the hollow rod with lubricating
oll ae per specification below, place the piston and hollow rod in
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the holding fixture used while dismantiing. Apply the release spring,
then place the packing seas] assembly sleeve on the end of the hollow
riston rod, next place the spring seat and then the felt packing neal

on the release spring. Force the non-pressure head under thie arrange-
ment of parts. Use the locking mechenism of the holding fixture to hold
the release epring partly compressed while faetening the hollow rod collar.

Aspemble the pilaton cup to the piston, then protect the entire
eggembly with a sultable cover from dirt or damage while being stored or
tranaported to the locomotive.

Brake Cylinder Asnembly

Uaing a suitable brush, coat the cylinder wall ccmpletely but
sparingly with brake cylinder lubricant (cwrrent A.A.R. Spec. M-91h4)
place the non-pressure head gesket in correct posltion in the récess
of the cylinder flange. Coat the cylinder wall bearing surface of the
packing cup and fill the grease groove of the awad retainer with brake
¢ylinder lubricant and immediately epply these perts to the cylinder
and tighten the non-presaure heasd bolis. Apply and comnect the push
roda.

Check the cylinder for loose supporting bolts and nute and if
misping or loose, they muat be renewed or tightened. Tighten solidly

all flange fittinga.
Lubricating 011 Specification

The 01l employed for socaking the lubricator swabs of the piston
and hollow rod lubricators, as specified in the foregoing paragraphe,
must be a paraffin hase oil per the following epecification:

Flash point 400 Degrees F. Min.
Fire point 450 Degrees F. Min.
Pour point 5 Degreea F. Max.
Viscosity at 100° F. 550 to TOO Seconds
Viecoeity index 100 Min.

He fatty oil
Neutralization No. .05 Mazx,

Brake Valver

A good grade of graphite greasse is recammended for use on the
auntomatic brake valve rotary valve whenever it cam be conveniently applied,
ag when assembling the device after overhauling, repaire, etc. However,
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as graphite grease cannot be used convenlently for lubricating the
valve after it is assembled, a good grade of lubricating oil
{current A.A.R, Spec. H—9125 ghould be used in such casea. What-
ever lubricant 1s used should be applied very sparingly.

The equalizing piston should bs removed and the bushing
thoroughly cleaned with & cloth ssturated with a good grade of
lubricating oil, filling the porea of the metal with oll, then wipe
out with a clean c¢loth. The piston with ring should be immersed in
a cleaning solvent, them blown off with air and wiped dry with a clean
cloth. Before the cleaned piston 1s replaced in the bushing, three
dropa of approved oil must be placed in the groove and the ring
moved around to distribute the oil. Insert the platon to itsa
innermost position in the bushing and lubricate the bushing
eparingly, move the piston back and forth several times, after
which remove the surplue oil from the outer edge of the bushing.

If the brake wvalve cannot be conveniently removed for
lubrication, a hard working handle may be remedied by closing first
the brake valve cut-out cock and then the main reservolr cubt-out
cock and {after the pressure has blown off) removing the oil plug in
the valve body and filling the oll hole with approved lubricating oil,
then moving the handle a few timea between releass and emergency
posltions to give the oil = chance to work in hetween the rotary
valve and its seat. After this operation, again fill the oil hole
and replace the oil plug. UNext remove the cap nut from the rotary
valve key, fill the oil hole and push down on the key, then fill
up the oil hole again after moving the handle a few times, and
replace the cap nut.

At regular inspection perlicds pluge 121 of the oll ports
in the independent brake walve self-lapping prortiom, which lead to
the felt expander 128, should be removed and the passages filled
with approved lubricating oil. The oil plugs should then be
securely replaced. At regular shopping Intervale the brake valve
should be dismantled, cleaned, and lubricated. Platon packing cup
130 ahould be lubricated with brake c¢ylinder lubricant and the
moving parts with lubricating o©il, All valves and seats should
be cleaned to insure proper seating. The complete independent brake
valve unit can be removed from the pedestal by removal of stud
nute 19, and takem to the shop where the cleaning and lubricating
can best be done.

Distributing Valve

Never remove moveble parts of the digtributing valive while
it is on the locomotive. If the valve portion ia not working
properly, or needs cleaning and oiling, remove it from the pipe
bracket and replace it with a valve portion in good condition.
All cleaning and ¢iling should be done at a bench, by a competent
man, where the 1liability of damage to the internal parte of the valve
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i3 least. Any attempt to take the valve portilon apart while 1t is etilil
on the locomotive is almost sure to result in & large percentage of valvesm
being injursd by carelees handling or dirt getting inside the vaive. If
repalrs are necessary, such valves ghould be returned to our shops for
that purpese., Our facllities for deing thie work and of mainftaining
standards are of the best. We can, therefore, do it more quickly,
accurately and guarsntee better seatiafaction than where it is handled

by other shops not so well eguipped. Furthermore, it is of the utmost
importance that the manufacturer’s standards be not departed from if the
parte of the apparatus are to be perfectly interchangeabls.

The proper specified c¢leaning period of the distributing valve
i1s best determined for each pariicular caase by careful inspection and
trial. Where conditlonse are severe and the distributing valve exposed to
extremes of weather, dirt and so on, the cleaning, oiling and testing
will require shorter lntervals than where conditions are more favorable,
but under the most severe ccnditione this interval should not be longer
than elx months.

The following 1s the method of lubricating the distributing valve:

Equaelizing Portion - The equalizing slide valve and graduating
valve and their eseats should be lubricated with approved lubricating oll.
All oil, gum or grease should be thoroughly removed from the valves and
thelr seats before the lubricating oil is applied.

Before replacing the equalizing piston, the piston with ring
should be ilmmersed in a cleaning sclvent, then thoroughly blown off with
alr and wiped dry with 2 clean cloth. The piston bushing should be
thoroughly cleaned with a cloth seturated with lubricating oil, filling
the pores of the metal with oil, and then wiped out with a clean cloth.
Before the cleansd piestona are replaced in the piston bushings, three
drops of lubricating oil must be placed in the groove and the ring moved
arcund to distribute the o0il. Insert the piston and alide valve in the
body, leaving them in the innermost position, then lubricate the platon
bush sparingly and move the piston back and forth several times, after
which remove the surplua oil from the outer edge of the bush.

The face of the graduating valve, both upper and lower faces of
the eguallizing valve, the equalizing valve seat, and the upper portion of
the bushing where the equalizing valve epring bears should be lubricated
with lubricating oil.

Application Portion - The ring 55 on application valve pileton
54 ghonld be sparingly lubricated with one drop of Jubricating oil and
the ring moved arcund to distribute the oil. The bushing should be
wiped with a clean cloth saturated with oil and then wiped with a
clean cloth. The seat 56 should be wiped with a clean cloth to insure
that it is free of oil or gresse before the lubricating oil is applied.

Before applying the piston to the application portion, clean
the application cylinder and piston. Iubricate the wallg of the cylinder

3
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and plston ring, using the same lubricating oil.
Feod Valve

The slide valve face, the slide valve seat and the upper
portion of the bushing should be glazed with the best grade of very
fine pure dry graphite.

The piston ring groove should be lubricated with two drops

of lubricating oll and the ring moved to distribute the oil. Also
place three drops of oil in the piston bush.

TESTING LOCOMOTIVE ERAKE

In preparing the locomotive for aservice and before meking
the following tests, follow carefully the rules for operating given
under the heading "Charging".

Test No. 1. When the syastem is fully charged note whether a
leak occurs at the service saxhaust port of the smutometic portion
of the brake valve when the handie is in Running, Holding or lap
poaitions. Leaksge at this point indicates that the equalizing piston
discharge valve 18 leaking. If this leakege is due to foreign matter
on the valve seat, 1t can usually be diasplaced by closing the cut-out
cock on the brake valve, then meking a heavy service epplication and
returning the handle to Running positlion. The heavy blow caused at
the exhaust fitting ususlly removes the cbstacle and allows the
equalizing piston valve to eeat.

Teat No. 2. With brake valve gaakets known to be in good
condition, make a 20 pound service reduction from pressure to be
carried, cleoee the brake wvalve cut~out cock, place the handle in
Lap position and note if there is leskage at the rotary valve; 1t
will be indicated as follows: 1increase of brake pipe pressure will
cauge a blow at the aervice exhaungt filttings; increase of equalizing
reservolr gage to ac reglster: increase of preesure in the application
chamber of the distridbuting valve will cause an increase in brake
cylinder pressure or an intermittent blow at the safety valve.

Test No. 3. Make a partial application with the independent
breke valve. If brake cylinder pressure increaaes up to Lhe amount
for which the diptributing valve safety valve is adjusted, 1t
indicates leakage of the independent self-lapping unit inlet wvalve.
If brake cylinder preseure increases to brake pipe pressure it
indicetes leakage of the distributing valve equalizing slide valve.

Test No. 4. If after an antomatic Service application; the
locomotive brakes release, air is leaking from the application
c¢ylinder or the application ocylinder pipe. Ileakage at the brake
cylinder exhaust port of the distributing valve only when the
locomotive brakes are applied indicates a leaky exhaust valve.
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Should there be & blow a} the exhaust port of the automatic portion of
the brake valve when both handlee are in Rumning position, it may be
loakage past the equalizing slide valve, or past the independent brake
valve inlet valve.

A leaky graduating valve may be deotected by lncrease in brake
cylinder preseure when the handle of the auntamatic portlon of the brake
valve 1s in lap position after an ordimary service application, provided
the reduction 1is not sufficient to glve equalization between pressure
chamber and application chamber and application cylinder.

Note: For more complete tests see Instruction Pamphlet 5048.
TROUBLE ARD REMEDIES
Broken Pipes

Main Regervoir Pipes - If the mein reservoir plpe breaks between
the reservolr and the brake walve pedeatsl in such a way that 1t cannot
be repaired, the locomotive brake cannot bde applied by elther brake vailve.

Main Reservoir Branch Pipea - If the branch pipe from the main
reservolr pipe to the distributing valve breaks betweer the main
regervolr pipe and the cut-out cock, plug the mein reservoir side of the
Preak and clogse the branch pipe cut-out cock. The locomotive brske ias
then inoperative. The train brakea can be operated in the usual menner.

Brake Pipe - In case of a broken breke pipe branch to the
distributing valve, plug the end leading from the brake pipe. The train
brakea may then be operasted in the nsuel manner, but the locamotive breke
cannct be operated by the autcemtic brake wvelve. The locomotive brake
can be operaied by the independent brake valve in the ordinary way except
that the independent brake valve must be depressed in Running to release
1%,

If the break occurs beiween the branch pipe to the distributing
valve end the dranch to the antcmatic brake valve, plug the distributing
valve slde of the pipe. It will be impossible to apply end release the
Ptrakes by the automatic brake valve but they may be applled and releanped
by the ilndependent brake valve.

Brake Cylinder Pipe - A broken brake cylinder pipe permits eacape
of main ressrvolr alr when the brake is appiled and may cauee the release
of one or more of the locamotive brake cylindere, depending upon where
the break occcurs. If the breek cannot be repalred, cloee the cut-out
cock in the pipe leeding to the broken pipe. If the break occurs next
to the distributing valve, close the cut-out cock In the maln reservolr
gupply pipe to the dietributing velve.

Application Cylinder Pipe - If the application cylinder pipe
breeks, plug the pipe on the distributing valve slde of the break. The
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locomotive brake cannot be applied with the independent brake valve,
and the emergency maintaining feature ig logt; the locomotive brake
can, however, be applied as usual by the automatic brake valve and
released by that wvalve in Running position.

Distributing Valve Release Pipe -~ If the release pipe bresaks,
the helding feature 1e logt and 1t is also impossible to keep the
locomotive brake fully applied with the Independent brake valve unless
the opening fram the distributing valve aide of the break ls clomed.
This should not be done except poesibly 1n switching service, where
the independent breke valve is mostly used, and it is then necessary
to depresa the independent brake valve handle to Running at all tiumes
when it is desired to releasse the locomotlive brake. On road loco-
motives, the distributing valve side of the break should be left
open and the brakes controlled by the autamatic brake valve untll
repalrs can bhe made.

Equalizing Reservoir Pipe - In case of breskage of the
equallzing reservoir pipe, plug this pipe at the brake valve union
and also plug the brake plpe service exhauat. Then to apply the
brakes, move the handle of the automatic brake valve graduslly toward
Emergency pomsition, meking the desired brake pipe service reducticn
gradual end direct, then return the handle gradually to Lap position.

Printed in U.S5.A.
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Fig. 4. KH-6-P Brake Valve
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Fig. 26. Diagrammatic Section of Distributing Valve—Running Position
Transfer Valve Portion as set on lead unit for multiple unit control.

Fig. 27. Diagrammatic Section of Distributing Valve—Running Position
Transfer Valve Portion as set on trailing unit permitting control
of independent brake from the lead unit.
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35 to 40 feat ot radizting pipe of which 5 feet or more adjacent to
main reservoir to be 2 inches and the remainder to be the size of
discharge al the compressor, Substitutes for radiating pipa shouid
be &gual Lo tha above lengths specifiad

£-7-B Safety Valve
{Set at 175 Ibst

4
1

&{}@

Type H Filter

% 1P.S—

Notey -
1- Lenath of Branch Pipe not to sageed 13 fast with not mora
than ane 90 elbow

‘ 2"Pine

7 L s
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3
55' Drain Cock”

= ] 3-C0 AIR COMPRESSOR

A-1 Autgmatic Dram Valve
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'Cut-Out Cock

4 D;'ailn Cock

% Drain Cock ﬂ FA4 MAGNET VAL!

o

X iP5

2 -The KM Vent Valve branch pipe should not be over 3ix fest
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