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With the introduction of heavy (1230000 Ihs. to 150,.
O | he. | passenger equipment ciars in steam road service,
the brake force required to control such heavy cars with
approximately the same effectivencss as is obtainable
with the apparatus used on lighter cars hecame so great
as Lo exceed the capacity of a single brake cvlinder even
with the highest brake cvlinder pressure and greatest
multiplication of its power by leverage that could be
permitted.  The increased speed and weights of trains
and the cronomy of time necessary for the highest oper-
ative efficiency under modern severe traffic demands,
together with the increase in length of trains and the
much greater volume of air which must be handled
through the brake pipe, have imposed conditions which
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the tvpe of brake which was adequate for past conditions
has been unable to meet satisfactorily.

While a high maximum emergency stopping power
i= required 1o insure the salety of passengers and rolling
stock, the ordinary service functions and  automatic
safety and protective features hecame hardly secondary
in importance,

BricHy stated, the requirements recognized as essential
in a satisfactory brake for this modern service are as
follonws:

1. Automatic in action,

Y Efficiency not materially affected by unequal
piston travel or brake cvhnder leakage.

3. Certainty and uniformity of service action.

4. Graduated release.

50 Duick recharge and consequent ready response
ol brakes to any brake pipe reduction made at any time.

f, Maximum possible rate of recharging the brake
pipe alone (rate of rse of brake pipe pressure when re-
leasing limited only by length of hrake pipe, not by neces-
sity for recharging reserpoirs as well as brake pipe, before
rear brakes in train can be released).

7. Predetermined and  fAxed Hexibility  for service
O ration.

8. Maximum sensitiveness to release, consistent with
stability, combined with minimam sensitiveness to the
inevitable Auctuations in brake pipe pressure tending to
cause undesired Hght service applications, brakes creep-
ing on, ete., and yvel guard against the attainment of too
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high a difference of pressure hetween the brake pipe and
pressure chamber (auxiliary reservoir),

9. Full emergency pressure obtainable at any time
alter a service application.

10, Full emergency pressure applicd automatically
after any predetermined Drake pipe redoction has been
made alter equalization.

11, Emergency braking power approximately 1004
greater than the maximum obtamable i seevice appli-
cations,

12, Maximom brake cylinder pressure obtained in
the least possible time,

13, Maximum brake cylinder pressure maintained
throughout the stop.

14, Brake rigging designed for maximum etheieney.

15 Adaprability to all classes and conditions of
SErVice.

That certain of these requirements demanded radical
changes in the valve deviee used on the car i=s evident 1f
a comparizon of the above 15 made with the functions of
previous types of brakes in general service.  These con-
siderations led to the development of the equipment
known as the Westinghouse Improved Brake Eoguip-
ment, Schedule PO, emploving what 15 known as a
Contral Valve in the place of a triple valve.

NOVEL FUNCTIONS

1st. Gradwafed refease and guick recharee, obtained
as with previous improved types of triple valves fe. g

Type Li. The air supply to assist in recharging and 1o
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accomplish the graduations of the release is taken from
the emergency reservoir.,

Inil. Certadniy and wnifor nity of service action secured
b insuring that the valve parts move so as to close the
feed grooves on the slightest brake pipe reductions, the
design of the valves being such as to then requ the
necessary and proper differential to be built up toe move

the parts to service position as the brake pipe reduction
i= continued.

drd. Duick vise v brake cylinder presswre provided
for by insuring a prompt movement of the parts and
direct and unrestricted passages from reservoirs to hrake
cyhinders during applications,

4th.  Uniformity and mamlenance of serpice brake
evlinder pressace during the stop, provided for in the same
manner as b the applicaton portion of the distrbuoting
valve,

Sthe Predelermined fomiting of service braking power
fixed b the equalization of the pressure and application
chambers of the control valve, This climinates the
safety valve feature of previous equipments and is bath
positive and uniform,  Afrer such equalization has taken
place, any further brake pipe reduction canses the moyv-
ing part2 of the valve to travel slightly hevond  the
service position (o the Sover-reduction’ position. Air

then fows from the pressure chamber o the redoction

limiting chamber until cqualization takes place between
these two chambers, if the brake pipe reduction is con-
tinuwed far enough.  During this time the apphcation
chamber remains at the Arst equalization pressure and
the brake evlinder pressure is maintained accordingly.
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The maximum service brake cvlinder pressure {service
equalization} is ixed at 86 1hs, and the nomimal braking
power bascd on this pressure instead of 30 hs, as with
previous equipments.  Cin this account it is possible
toouse a much lower total leverage ratio (which 1s neces-
sary il the required efficiency of the foundation brake
rigging for the classes of cars considered, 12 1o be main-
tained).  This equalization pressure corresponds to a
recduction of 24 1hs. from 110 Ths, hrake pipe pressure,
which is the reduction required with high specd brake
equipment 1o give maximum service brake cvlinder
pressure (60 b=, corresponding to the opening point of
the high speed reducing valve). This feswres wwiformily
of service aperation of ofd and new equd prvents mixed iw He
same frain

ath. Awlontatic emergency applicalion on  depletion
af brake pipe pressure. W othe brake pipe reduction is
still further continued below the point at which the pres-
sure and reduction limiting chambers equalize, the parts
move 1o emergency position and cause both the quick
action and cmergency portions to operate, starting serial
quick action throughout the train and obhtaimng emer-
gency brake ovlinder pressure,

Tth.  Full emergency braking power al any Hme.  As
the operation of the emergeney and quick action portions
just described is dependent onlv upon the movement of
the parts 1o cmergency position and as this can e cansed
at anwv time by making an emergency application with
the brake valve, conductor's valve, e, it follows
that full emergency braking  power can he ebleined ol
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any fime drrespective af a service applicalion previously
nrade,

Sth. The service and emergency features being sepa-
rated permits the necessary Bexibility for service applhi-
cations (o be obtained without impairing in the shghtest
the emergency features of the equipment.

Oth. A low iofa! feverage ratio, with correspondingly
greater overall eficiency, is made possible by the use of
two brake cylinders per car, and also higher service
equalization pressure,

10th.  Less sensitiveness lo e inevitable fluctuations in
brake pipe pressure, which tend to cause undesired light
applications of the brake.  Thiz insures against brakes
creeping on or dragging, burning of brake shoes, delays
to the train and so on.

11th. Maximum vale of rise of brake pipe pressure
prossible with given length of drake pipe with consequent-
Iy greater certainty of brakes releasing when a release is
made,  With non-graduated release equipments or pre-
vious graduated release equipments operating with grad-
uated release feature cund-ond, the recharging of the brake
pipe toward the rear end of a train of any length may
become very slow due to the draining away of the air
from the forward end of the brake pipe by the large
reservoirs with large sized feed grooves which take their
cotire supply from the brake pipe only. The quick re-
charge feature of the "PC” equipment overcomes this
difficulty, with graduated release cut in, by restoring
the pressure to the pressure chamber on cach car at as
pipidl o orade as the brake pipe pressure alese can be
ratzd by the how of air throwgh e Drake vabve, Con-
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sequently up to the point of cqualization of the pressure
chamber and the emergency reservoir under each car
{about 5 lbs. less than normal brake pipe pressure), no
air iz being drawn from the brake pipe. This insurcs a
frampt and certarn release of the brakes, and a rapid re-
charge and prompt response 1o successive reductions
which may be made, because (1) practically no air is
drawn from the brake pipe; (2] pressure chamber and
brake pipe recharge at the same rate; and (3) with grad-
vated release cut-out, no air is supplied to pressure
chamber except from brake pipe.

12th. Greatly increased sensitiveness fo release, as de-
manded by the changed conditions already referred to.
which tend to produce a very slow rate of rise of brake
pipe pressure when releasing and recharging, especially
toward the end of a long train of heavy cars having large
reservoirs. [t then becomes necessary to provide the
maximum sensitiveness to an increase in brake pipe pres-
sure, in order to insure all valves in the train responding
as intended.

13th.  The elimination of the graduated release feature
15 especially provided for in the construction of the valve,
During the transition period when gradoated release
equipment iz likely 1o be handled in the same train with
cars not equipped with a graduated release brake, os-
pecially where long trains are handled and the air sup-
plied from the brake pipe likely to be mited in any way
from any cause, it i= nsually hest to cut out the graduated
release feature until all cars are furnished with this type
nf brake. All that is required to change the “PC" equip-
ment from the graduated to a direct release brake or
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vice versa, is the loosening of a bolt and turning of the
“Dhrect and Graduvated Release Cap™ on the front of
the control valve head until the desired position is indi-
cated, the bolt heing then retightened.  (See Figs, 4
and 6.)

It should be further stated, that all the lunctions men-
tioned have been so comhbined that the requirements of
interchangeability with existing equipments have been
fully satished.

PARTS OF THE PC EQUIPMENT

The following 15 a list of the parts which make up
the equipment with a short description of each:

1. The comtrad pafve which corresponds in a general
way Lo the triple valve of the old styvle passenger equip-
ment or more closelv to the distributing valve of the
C“ET locomaotive brake. It operates to control the ad-
mizzion of air to and rele
inclers,

s of air from the brake cyl-

2. Tweo brake eviinders (one for service and both for
emergency applications) with pistons and rods so con-
nected through the brake levers and rodds to the brake
shoes that when either piston is forced outward by air
pressure, this foree is transmitted through said rods and
levers to the brake shoes and applies them to the wheels,

3. Two supplv or sterapge reservotrs denoterd as the
serpiee and emergency reservoirs respectively, according
to the brake evlinders to which they are related.,
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4. A cenirifugal divt coliector, connected in the hranch
pipe between the brake pipe and control valve as onear
the control valve as circumstances will permit, for the
purpose of preventing pipe scale, sand, cinders or for-
eign particles of any kind from reaching 1he control valve,
5.0 A franch pipe aiv siratner, inserted in the branch
pipe close to the control valve for further protection to
this valve.

0. A condwctor's valve placed inside each car
means of which the brakes may be applicd by the con-
ductor in case of accident or emergency,

T, A branch pipe tee, martons cuwl-ond cocks, anple
cacks, fose conplings, dummy conplings, etc., the location
and wses of which will be readily understood from the
isometric views of the equipment, Figs. 1 and 2, and the
deseriptions which follow.

B0 While ot o fundamental part of the equipment,
vach brake cvlinder is uzoally provided with an Awufo-
matic Slack Adjuster. This is a simple mechanism by
means of which a predetermined piston travel and con-
sequently a unilorm cylinder pressure 1= constantly main-
tained, compelling the brakes on each car to do their full
share of work, thus securing the highest efficiency and
reducing the danger of fat wheels which are likely to
accompany a wide range of piston travel, This device
establishes the running piston travel; that 15, the piston
travel occcurring when the brakes are appled while the
car 1= in motion ; and since this is the time during which
the brakes perform their work, the running travel is
most important.
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LOCATION, ADJUSTMENT AND OPERATION
OF PARTS

The No. 3-F control valve consists of four portions:

(1} Equalizing Portion.

(2 Application Portion.
(3) Emergency Portion.
(4) Chick Action Portion.

Fig. 3. No. 3-E Control Valve, Side View

These valve portions are supported upon the com-
partment reservelr which is bolted to the underframing
of the car, all pipe connectionz being made permanently
to this reservoir 2o that no pipe connections need to be
disturbed in the removal or replacement of any one of
the operating portions of the control valve,
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The com puriment reservodr is made up of Che following
1'|!:||I|.||(,"TH;
Freasure Chamber,
Application Chamber.
Reduction Limiting Chamber.

Fig. 4. No. 3-E Control Valve, Front View

The equalizing portion is si nilar, in a general way, to
the equalizing portion of the distributing valve used
with the “"ET" equipment, or the plain triple valve of
the old stvle brake. 1t is the portion which is directly
affected by variations in brake pipe pressure and it con-
trols {either directly or indirectly, through the mediuom
of the other portions of the control valve), the desired
charging of the reservaoirs, the application of the brake,
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whether in service or emergeney, and the release of the
Frake.

The appication porfion corresponds (o the application
portion of the distributing valve wsed with the “ET
equipment. It controls the How of air only from service
reservoir 1o service brake cvlinder and the release of
same, and has nothing to de with the emergency reser-

voir or the emergency hrake evlinder.

APPLICATION POATIOHN COMDAOTMENT REZEF

[ERGENCY
S onTION

Fig. 5. No. 3-E Control Valve, Showing the
Different Portions of the Valve
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The emergency portion contains a double piston and
slide valve which controls the How of air from the emer-
gency reservoir to the emergency ovlinder and the release
of same to the atmosphere.

The guick action portion corresponds in general design
and function to the quick action portion of a triple valve.
It operates only when an emergency application of the
brakes is made, vents brake pipe air to the al nosphere
locally om each car and closes the vent 1o the atmosphere
automatically alter the desired brake pipe reduction
hias been made.
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Fig. 6A, Mo, 3-E Control Valve, Outline

A full description of the functions and detailed opera-
tion of the control valve will be given later.

Fig. 31z a view of the No. 3-E control valve assembled,
complete, taken from the side on which the guick action
portien is located.
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Frg. 415 a photograph of the coualizing portion mount-

cil on the triple compariment reservoir, taken from

directly in front. The direct and graduated release cap,

R —
goeaio VH—2F~  are cHammn ] +'5".
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Fig, 7A, Mo, 3-E Control Valve, Actual Section

with its pointer and positions for cutting graduated re-
lease in or out, is clearly shown.

Fig. 5 is a photograph from the opposite side with the
peertions =cparated from cach other to show their relative
Incation and methed of assembling
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Referring to Fig. 7, A and 7B, which show actual sec-
ticns ljlr‘lﬁllgh the ]J:J]’I,'illlh of the contral valve and the
triple compartment reservoir, the following are the names
of the detail parts (fie wuntbers given are reference nim-
bers only, to assist in idemiifying the wames of the paris,
Fhese wumbers showld wot be wsed in ordering wew or repair

Fig. 7B. MNo. 3-E Control Valve, Equalizing Portion

paris. The proper parts can be furnished only swlen the
arder specifies e correct prece imwmber, which 15 given in
tre regular pari colalop price lists corering s device)
Equalizing Portion: 2, Equalizing Body; 3, Release
Piston; 4, Release Slide Valve; 5, Release Slide Valve
Spring; 6, Release Graduating Valve: 7, Release Gradu-
ating Valve Spring; 8, Release Piston Cap Nut; 9, Re-
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lease Piston Ring; 10, Release Cvlinder Cap; 11, Release
Cyhnder Cap Gasket; 12, Square Head Cap Screw; 13,
Release Piston Graduating Sleeve; 14, Release Piston
Grraduating Spring; 13, Releaze Piston Graduating Nut;
16, Check Valve; 17, Check Valve Cap Nut: 18, Direct
ane] Geraduated Release Cap: 19, Stud and Nuot for Direct
and Graduated Release Cap: 20, Equalizing Piston; 21,
Equalizing Piston Ring (Large): 22, Equalizing Slide
Valve; 23, Equalizing Shde Valve Spring; 24, Equalizing
Graduating Valve; 25, Equalizing Graduating Valve
Spring; 26, Large Equalizing Cyvlinder Cap; 27, Large
Equalizing Cylinder Cap Gasket; 28, Square Head Cap
Serew ) 20, Equalizing Fiston Stop Sleeve; 30, Equalizing
Piston Stop Spring: 31, Equalizing Graduating Nut: 32,
Equalizing Fiston Ring (Smally: 33, Small Equalizing
Cylinder Cap; 34, Gasket for Small Equalizing Cylinder
Cap: 35, Square Head Cap Screw; 36, Cap Nut for Small
Equalizing Cyvlinder Cap; 37, Small Equalizing Piston
Bush; 38, Service Reservoir Charging Valve; 39, Charg-
ing Valve Piston Ring: 40, Charging Yalve Piston Ring;
41, Charging Valve Seat; 42, Charging Valve Washer;
43, Internal Charging Valve Nut; 44, External Charging
Valve Nut; 45, Gasket for Direct and Graduated Release
Cap; 46, Equalizing Fiston Stop Spring.

Application Portion: 73, Baody; 76, Piston Stem; 77,
Fiston Ring (Small); 78, Piston Head; 79, Piston Seal;
80, Piston Ring (Large); 81, Piston Follower; 82, Piston
Packing Leather; 83, Piston Packing Leather Expander:;
84, Piston Nut; 83, Piston Cotter; 86, Exhaust Valve;
%7, Exhaust Valve Spring; 83, Application Valve; 89,
Application Valve Spring; 90, Application Piston Bolt;
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41, Spring Box; 92, Piston Spring Sleeve; 93, Piston
Spring; ™, Graduating Nut; 95, Application Valve
Cover; U6, Application Valve Cover Gasket: 97, Square
Head Screw for Application Valve Cover,

Emergency Portion: 107, Baody; 108, Piston complete:
109, Piston Ring: 110, Shide Valve; 111, Shide Valve
Spring; 112, small Cylinder Cap;: 113, Large Cylinder
Cap: 114, Small Cylinder Cap Gasket; 113, Large Cyl-
inder Cap Gasket; 116, Piston Spring; 117, Square Head
Cap Serew for Small Cylinder Cap: 118, Oval Fillister
Head Cap Screw; 119, Emergency Piston Bush.

Duick Action Portion: 130, Body; 131, Piston com-
plete: 132, Piston Ring: 133, Quick Action Valve; 134,
Duaick Action Valve Seat; 135, Quick Action Valve Nu;
136, Quick Action Valve Spring; 137, Quick Action Valve
Cap Nut; 138, Quick Action Valve Cover; 139, Quick
Action Closing Valve; 140, Quick Action Closing Valve
Spring; 141, Cover Cap Nut; 142, Cover Gasket; 143,
Square Head Cap Screw for Cover.

Reservoir: 153, Triple-compartment Reservoir; 154,
Cap Nut; 155, stud with Hex. Nut; 1536, Stud with Hex
Mut; 137, Emergency Cyvlinder Gasket; 158, Ouick Ac-
rion Uvlhinder Gasket; 139, Large Reservoir Gasket; 160,
Equalizing Cylinder Gasket,

Figs. 8, % and 10 show views of the seats and laces of
the equalizing and release slide and graduating valves
and of the emergency slide valve,  The chambers, cte., to
which the ports in the seats connect are as follows:—

Equalizing Shde Valve Seat: 1, Emergency Reservoir
Check Valve (under side); 2, Brake Pipe; 3, Jirect and



PC PASSENGER BERAKE EQOUIPMEXT 23

Graduated Release Cap (open onlyv when cap is adjusted
tor graduated release); 4, Reduction Limiting Chamber
Exhaust; 3. Small End (chamber (31 of Service Riservoir

Charging Valve; 6,

PISTON EMD

PMSTON END

PISTON EHD

FASE wiEw

Reduction Limiting Chamber: 7,

FAELEASE GRADUATING VALVE

FLAN VIEW

2 = -
[} i_,l
FAZE VIEW

RELEASE SLIDE VALVE

MEION ERD

{2l

i

&

()

AELEASE SLIDE VALVE SEAT

Release Graduating Valve, Slide Valve,
and Slide Valve Seat

Large End ichamber K} of Service Reservoir Charging
Valve: 8, Release Slide Valve Chamhber (chamher Fi;
O Appication Chaomber aoed Tromt of Applicatiem Piston
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ichamber C); 10, Emergency Reservoir: 11, Pressure
Chamber; 12, Slotted Port: 27, Small Equalizing Piston
Ichamber F1.

Releaze Slide Valve Seat: 13, Large Emergency
Piston (chamber Py; 14, Small Emergency Piston (cham-
Ler =1; 15, Direct and Gradoated Release Cap (open
only when cap is adjusted for graduated releasel: 16,

AN e
2l | =l |
% g l_.i'__

FACE WIEW
SLIDE VALVE

TR ( |

& = el

SLIDE VALVE SEAT

LBAGE P35 TOM END

Fig. 10, Emergency Slide Valve and Slide
Valve Seat

Emergency Piston Exhauvst: 17, Direct and Graduated
Releaze Cap (open only when cap 12 adjusted for direct
release ) 18, Application Chamber Fxhaust, also Direct
and Graduated Release Cap (the latter open only when
cap i= adjusted for direct release); 19, Application Cham-
her; 20, Quick Action Closing Valve; 21 Emergency
Reservorr;: 22, Small Equalizing Piston (chamber FJ.
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Emergency Slide Valve Seat: 23, Service Brake
Cwvlinder: 24, Back of Application Piston ichamber Mg
25, Emergency Uvlinder Exhaost ; 2o, Emergency Cvlin-
der.

Fig. 11 shows the Hanges of the different portions of
the control valve and the scar= on which these langes
A, with all ports marked sooas o assist o readily locat-
ing 1o what portions or chambers the openings are con-
necied

The diagrammatic drawings, Fig, 23, and those {ollow-
ing, have been made up o assist i descrilang the differ-
ent operations of the varions parts of the control valve.
They illustrate diagrammaticallv only those pares of che
valve which come into play as the varows operations are
performed.  For the sake of clearness, the actual con-
atruction of the part2 has been disregarded.  All ports
and parts of the valve concerned an the performance of
the particular Tunction o be deserbed have been shown
as if located in the same plane, with the connections in-
dicated as clearly as possible and withow attempting 1o
follow the actual construction of the valve,

Furthermore, 10 will be noted that all pores and pass-
ages which are not operative in the various positions,
have been omitted in the corresponding diagrommatic
views, =0 that in considering each successive position ol
the valve, the Tunctions heing performed by the valve
will be more easily explained and understeod B the
readler than if those poris which exist Tuoi which are
not operative in the position shown, were allowed 1o
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NORMAL POSITION

Before taking up the various positions assumed by the
valve, reference should be made to Fig, 23, showing
diagrammatically all of the ports and operative parts of
the contral valve in Normal Position,  This is the posi-
tion which the various parts of the valve would oceupy
with all parts properly assembled, but hefore any air h
been admitted to the brake pipe, and 15 shown here in
order to indicate the relation of all the pores and detail
parts of the valve which will not he shown complete in

&

any of the succeeding views.

All of the chambers, connections and detal parts of
the valve are clearly indicated so that further explana-
tion will be unnecessary. It will be noted that the vari-
ous chambers, ete., have been designated either by name
or by letter, but that the ports have not been designated,
In describing the operation of the valve in detail, the por-
tions from and to which the air moves in the various
positions have been carefully explained but with only
such references to the path pursued as will enable s
course to be casily {ollowed by reference to the illustra-
tions., It should, therefore, be constantly borne in mind
that the descriptive matter is incomplete without con-
stant reference to the diagrammatic illustrations, and
that only by a study of bath the text and the diagrams
can a clear understanding of the manner in which the
functions of the control valve are performed, be obtained,

It will be noted that in Fig. 23, the direct and gradu-
ated release capis shown inoibs Gradnated Release position.
Just below it is shown the position which the cap occu-
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pies when adjusted Tor direct instead of graduated re-
Tease.  Toall the succeeding views, except Fig, 35, the cap
i= considered to he adjusted for graduated release, Fig.
35 with the accompanving explanation, refers to the
operation of the valve with the cap adjusted for direct
rilense.

RELEASE AND CHARGING POSITION

Fig. 24 shows dhagrammatically only those parts and
ports which are operative while the brake is heing released
amd  the presswre chanber and  emergency and  service
reserpoirs are heing charged,

In charging the empty couipment, air from the brake
pipe entering the control valve at the point indicated,
passes 1o chambers £ oand A and forces the equalizing
and release pistons of the equalizing portion, with their
attached  valves, 1o Belease position.  Brake pipe air
then passes Trom claaber Bl the equalizing check
valve, amd by oway of the cqualizing =hde valve into
chamber 11 Adr Trom chamber £ then Hows through the
equalizing graduating and slide valve, (20 shown in the
diagrammatic drawing for the sake of clearness.  In this
and a number of instances following, this port in actual
valves opens pasf e end of instead of firongh the grad-
wating valve.l, past the emergency reservoir check valve
and thenee in two directions, (1) 1o chamber B and to the
entergency reservair and (2) through the equalizing slide
valve to two different ports connecting (11 1o the serpice
reseremd cftarging rafee, thence to the service reserveir and
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121 by way of the divect and graduated release capoand
through the release shide valve and past the end of the
release graduating valve 1o clhamber B,

Air from the bdrake pape and chamber B also Hows
through feed sroove § and charges clhamber K

From cfamber £ the air flows by way of the equalizing
alide valve in two directions, (1) 1o the pressire cliamber
direct (which s thos charged o brake prpe pressure) and
12w chamber K With substantially the same pressures
thrake pipe pressure as explained ) chanbers & and &,
and o lower pressure [Service reservoir  pressure) in
chamber H the service reservoir charging valve remains
in the position shown in Fig, 23, being held in this I)r_n:;,i_
tion until the recharging is completed, since chamber K
is relatively small and the ports leading to it of ample
capacity to charge it more quickly than the pressure can
be built up in chambers €7 and £

Referring to Fig. 23, it will be noted that the pressure
chamber check valve prevents the air in chaember E from
Howing directly to the presswre chamber. Consequently
thiz check valve i= not shown in Fig, 24, It allows, how-
evir, a free passage of air i the opposite direction. That
12 1o say, when charging or recharging, air reaches the
pressure chamber only by way of the equalizing slide valve
but during an application of the brakes (1o be explained
later} the pressure chamber and chanber & are 1o all in-
tents and purposes one and the same and mayv be then
referred to as such,

Clamdber # al the small end of equalizing piston is con-
nected through the release slide valve to the emergency
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piston  exhavst  and  atmesphere,  thus holding  the
equalizing piston and its valves positively in Kelease
pestlion,

Chantfer 5 at the small end of the emergency piston is
connected through the release shide valve to the emergen-
ey piston exhaust and the afmesphere in Release position,
thus holding the emergency piston and its valve positive-
Iy the proper position.

The reduction Tmiting chamber 15 connected through
the equalizing slide valve to the redoction limiting
chambuer exhaust ancd atmos plere.

The application clamder and chamber O are connected
through the release shide valve and graduating valve o
the application chamber exhaust port leading 1o the al-
maospliere,

The service brake cylinder 15 connected through the
exhaust slide valve of the application portion to the
service brake covlinder exhaust port leading to the
alniosphere,

The emergency brake cvlinder 15 connected through the
emergency slide valve to the emergency evlinder exhaust
port leading 1o the atmesphere,

It will be noted that Fig. 23 and some that follow show
a zmall cavity in the release praduating valve, This cav-
ity is connected to the emergency piston exhauvst in all
posttions of the valve, but has no other connection,  The
purpose of this cavity s merely  to insure that, under
all conditions,  there will be  sufhcient  differential
pressure acting on the graduating valve to hold it 1o
its seat,
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SERVICE APPLICATION
a. Preliminary Service Position

With the equipment fully charged as explained above,
the result of a service reduction in brake pipe pressure
will be to lower the pressure in chambers A and 8 below
that in chambers D and E, thus creating a differential
pressure on the equalizing and release pistons,  Since
chantber F is open to the alnros phere (see Figo 240, the re-
lease piston will move on a much less differential than the
equalizing piston.  There 15 a small anount of lost motion
hetween the releasze piston and release graduating valve
and somewhat more between release piston and release
slide valve so that during the first movement of the re-
lease piston, the release slide valve still remains in its
Release position, thus keeping chamber F open through
the emergency piston exhaust port 1o the afmes phere.
The release piston, therefore, is the Arst to move when o
brake pipe reduction is made and it carries with it the re-
lease graduating valve and finally moves the release slide
valve to the position shown in Fig. 25, called Prelininary
Service position.  In this position the piston has closed
the feed groove ¢ (which is therefore not shown in Fig. 25)
and just touches the release graduating piston sleeve,

The function of the valve in this position is to close the
port leading from the application chamber to the almos-
phere (which is therefore not shown in Fig. 25) to close
the port connecting chamber F to the emergency prston
exharnst and to open this latter port, connecting chanmber
E past the end of the release graduating valve and
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through the release slide valve to chamber Foo Pressure
claamtber air is therefore [ree 1o flow past the pressure
wher check valve to chamber £, thus balancing the
pressures in chamfers Fand £ on the opposite sides of the

cha

small end of the coualizing piston.

The other connections shown in Fig. 25, which remain
as =hown in Fig, 24, comtinue to perform the same fune-
trons as explained with reference to Fig, 13, and consc-
opuentdy do ot mecd to bae again referred o,

This positien, 10 shouled e anderstood s assumed only
momentarily and should Tae regarded as the first stage
only of the complete movement of the parts from Belease
aird Cloregiang (oo the Serpice position of the parts.

b, Secondary Service Pozition

The bhalancing of the pressures i clambers I andd £, as
explained, permits the equalizing piston 1o move inac-
cordinee with the difference of pressure alveady existing
bsstwewn elamfeers 12 and 1. When the shoulder on the
el of the piston stem comes in contact with the equaliz-
ing slide valve, as shown in Fig, 26, a connection s
momentarily made from the emergency reservoir through
the equalizing =lide valve and past the end of (although
shown as Hreened in the diagrammatic view ) the graduat-

ing valve Lo clamdber £ The purpose of this connection
Pwhich as cot ofl, 10 will Bee olserved, as soon as the equal-
g paston is meved] hevond the coualizing paston stop
slevve ) s ote prevent a drop i pressare i chamber D
which would otherwise take place on account of the
movement (edisplaced ) of the equalizing piston. The
displacenent of the eoualizing piston is suflicienthy great,
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compared with the volume of chaniber I3 10 require the
provision just explained.

At the same time, the pressaee chamber 1= conneeied
through the ecqualizing slide valve and gradoating valve
to chamber [, thus keeping the pressures in these two
rhamhbers equal.

The other connections remain a= explained under the
heading “Preliminary Service Position,”

¢, Service Position

The differential Detween the brake pipe pressure in
chamber A and the pressure in chanmber Y ( pressaree chant-
Her pressure as explained ) is suffcient to move the coual-
izing piston and its valves past the intermediate second-
ary service position into Servier position (Fig, 27) in
which the cquabizing piston just tooches the equalizing
graduating spring slecve.

Chambers F and I are in communication by wayv of a
feed port around the small end of the equalizing piston.

The pressure chaniber s connected o chamber D
through two channels, first, by way of the pressuree chans-
ber check valve to chamber E and thence past the end of
the release graduating valve throogh the release slide
valve to chamber D by way of a port past the end of
{shown as fhrongh in cut) the equalizing shide valve, as
well as through chamber F. and, second, the pressuere
chamber is also connected directly to the scat of the equal-
izing slide valve and past the end of (shown as trengh in
cut) the shide valve direct to chamber 1.

From chamber £, air from the pressure chamber can
How past the end of the erqualizing graduating valve and
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through the equalizing slide valve to the application
chamber and chandber O on the face of the application
piston,

The pressure of the compressed air thus admitted to
chamber O causes the application piston o move to its
A pplication position, compressing the application piston
spring in so doing.

In this position the brake evlinder exhaust shide valve
closes the brake cylinder exhaust ports (which, therefore,
are not shown in Fig, 27) and the application slide valve
npens the application port, permitting air from  the
service veservoir (chamber N) to flow to chamber O and the
service brake ovlinder, thus applyving the brakes. The air
Aowing thus to the service brake cvlinder also Rows by way
al the emergency shide valve to chamber M, in which the
pressure is increased coually with that of the service brake
cvlinder.  The How of air from the service reserpoir to the
servive cylinder continues, therefore, until the pressure in
the service brake cvfinder and in chamber M becomes
aubstantially equal to that in the application chamber on
the opposite side of the application piston. The appli-
cation piston spring then returns the piston and the
application slide valve back to Lap position (=ee Fig. 28),
thus holding the brakes applied with a service brake
cvlinder pressure substantially equal to that put into the
applicalion chamber, as helore mentioned.

It will b noted that in Serrice position, the reduction
tmiting chamber and emerpency brake cxlinder still remain
connected to the alwmesplhere, as explained under the
heading ' Release Position,””
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d. service Lap Position

In case that less than a full service reduction 15 mare,
that is to say that the brake pipe pressure is not reduced
below the point at which the pressuee chamber and appli-
calion chamber pressures equalize, the fow of air from the
pressure chamber 1o the applicaiion chomber as explained
under the heading "Service Position” will hnally reduce
the pressure in chanber I 1o slightlv below that to which
the brake pipe pressure 15 reduced. The slightly higher
brake pipe pressure in chamber A then causes the equal-
izing piston and graduating valve 1o return to their
Service Lap positions (Fig. 281 and close communication
from the pressire to the application clhamber and holding
whatever pressure was built up in chamber O and the
applicalion chamber,

It will be plain that anv decrease in brake cvlinder
pressure, due to leakage. will not reduce the pressure
in ghamber M below that which s hottled upin the appdi-
catton chamber {chamber C). The differential pressure
thus established on the application piston will cause it to
move again toward its Sereice position and open the
application valve port, as shown in Fig. 29, just enough
to supply a sufficient amount of air from the service
reserpoir to the service brake cvlinder to restore the de-
pleted brake evlinder pressure to its original amount, fol-
lowing which the application valve will be again lapped
as already explained. In this way, the brake cylinder
pressure will be maintained constant, regardless of leakage,
up lo the capacity of the service reserverr.

The release piston and graduating valve may or may
not return to their Lap positions at the same time as, and
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in a manner similar to the movement of, the application
piston and valves, but they perform no function in either
RIETES

Otherwise the parts remain the same as in Serice
TN,

e, Over Reduction Position

If the hrake pipe reduction is carried below the point
at which the pressuree and application chambers equalize
146 s, when using 110 lbs. brake pipe pressure and 54
s, with 70 Ihs. brake pipe pressure), such an over re-
duction result= in lowering the pressure in chamber A
it in clmber £ pressure chamber  pressire).
The equalizing piston consequently moves bevond its
Sermiee position (Fig. 27) carrving with it the equalizing
alide valve and graduating valve to what is called the
“Owver Reduction Position." (Fig, 20

The relative resistances of the release and equalizing
graduating springs is such that the release pizton and its
valves still remain as i Servece, although lor the moment

el 1

the same differential between pressure chamber and brake
i prossure 15 acting upon the release piston as was
suthcient to move the equalizing piston and its valves to
the dher Reducfion position,

The result is that air from the pressire chamber, (which
i= still connected 1o chamber I3 in substantially the same
manner as explained under “Service Position™) now
flows past the end of the equalizing graduating valve
and through the equalizing shide valve 1o the rediction
Hmiting chamber instead of 1o the application chamber
as in Service position.
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The redvwction Ginrifing clhanifer Being ot atmospheric
pressure, permits he pressare in the pressere clamife
Ganl elarmders & ol D) todrop inaceordanee with the
continued over peduction of Drale pige pressaree, o the
point of equalization of the redeed pressoee clamber
pressire aned e redwction fimeding chaniber pressicee,
Uitherwise the condition of the pressures in the reservinrs
and brake cyvlinders controlled by the control valve s
unchangel, except that in the movement of the coualiz-
ing shele valve to Orer Redvction po=ition, o connection
is made from the application chamber anil chamber © Do
way of the equalizing =lide valve 1o the top (olember €5
ol the service reservoanr chareing valve, aod Trom clarmber
I ipressure chamber pressured past e eodd of Uhe couil-
iging graduating valve and through shde vilve 1o claeder
K. sinee the pressure in the pressire chamber is heinyg
reduced, as already explained, while that inothe appdi-
cation chamber and service reservoir 15 cualized, or prae-
tically =0, at about 86 lhs. pressure, the service reservonr
charging valve is not lifted, bur 3= held down 1o
s set.

With the parts in this position, i will e noted that the
serpice reserrair and the g plication clamber are separated
only by the ring in the small end of the service reservoir
charging valve. I there is amy slight leakage which
tends to cause o drop in apflialien ciander pressure
iwhich is relatively small compared with the semice
reservodr volume), the air in the servree reservair will
gracdually ind its way around the ring in the small end
of the service reservoir charging valve and prevent any
material drop in application chamber pressure. ihuos
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practically eliminating the possibility of the brakes grad-

ually leaking off, due to application chamber leakage.
The application valve port is shown partly open, sup-

plyving brake cylinder leakage, as already explained.

f. Ower Reduction Lap Paosition

Frovided the brake pipe reduction is not carried below
the equalizing point of the gressire chamber and redae-
tiow ity chanmber, a slight reduction of the pressure
in the pressure chamber {and chambers 7 and E) below
that held in the brake fpe, resulting from the continued
Aow of air from the presswre Lo the reduciion lniling
clamber, will cause the equalizing piston and graduating
valve 1o be returned to Ower FProduction Lap position
(Fig. 300, This closes the port lrom the presswre chamber
to the reduction Hmiting chamber and prevents further
flow of air in this direction, but otherwise all parts and
pressures are as explained above under heading “'Over
Redouction Position,” except that the port connecting
chamber 1 past the end of the equalizing graduating
valve and through shde valve to chamber K s blanked
by the movement of the equalizing graduating valve.

Should the brakes be held applied in Ower Reduchion
Lap position for a sufficient length of time, with an ap-
Pication chamber leakage so great that the air from the
service reservoir could not get past the ring in the small
end of the service reservoir charging valve fast cnough
to supply such leakage (in the manner explained in con-
nection with Fig, 29), the service reservoir charging valve




PCPASSENGER DRAKE EQUIPMENT. aa

will finally be lifted, making wide open connection Tron
the service reseroodr Lo the application chamber.

From what has been said, it will be plain that if the
brake pipe reduction is continued below the point at
which the pressure and the redaction fomiting chambers
equalize, the pressure in the pressire chamber can no
longer continue to reduce in accordance with the still fall-
ing brake pipe pressure:  This results in a differential
being established between the pressure i the pressure
chamber (and chambers D and E) and the frake pipe pres-
sure which, when the brake pipe pressure is reduoced
below 60 [hs, when careving 110 1hs, brake pipe pressure
or below 35 1=, with 70 Ibs. brake pipe pressure, is
sufficient to cause the release piston to travel 1o ils ex-
treme (Emergency) position and produce quick action and
an emergency application of the brakes as will be explain-
ed under the heading “Emergency Position.”

RELEASING
a, Preliminary Release Position

Whether the parts are in Service Lap or Over Reduciion
Lap position, after an application has been made, an
increase in brake pipe pressure above that in the pressure
chamber (chambers 1 and E) will cavse the equalizing
piston and its valves to return to the release positions de-
scribed below,

The equalizing piston moves before the release pis-
ton, the parts being designed to require a somewhat
higher differential to move the release piston and its
“attached valves than is sufficient to move the equalizing
piston.
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I Preliminary Release position {(Fig. 311, 00 will be
noted that chamber & behind the release piston, is con-
nected by way of the equalizing slide valve and gradua-
ting valve to the reducrion finitine clantber exhans!.
This connection 15 madde hut momentarily, in what may
b considered the frst stage of the movement of the parts
to Release position. [t plays a very important part, how-

ever, 10 Lhe release operation of the valve, since by thus

insuring a momentary but material drop in the pressure
in chamber K below that in the brake pipe and in chaniber
B, the release piston is forced to return positively to s
Release position shown in Fig, 32—Secondary Release
prosition.

In Preliminary Release position, the pressire chamber
1= connected, by way of the cqualizing shde valve o
chamber £, The pressure thus acting in chamber F, in
addition to the force of the equalizing stop spring, serves
toinsure that the equalizing piston and its valves hesitate
in Preliminary Release position for a sufficient length ol
time to reduce the pressure in chamber £ (as already
explained ),

It will be observed that the application pston is still
in itz Lap position, holding the pressure in the service
brake cvlinder. This continues until the release of air
from the application chamber and chamber O, which does
not take place until the parts move Lo the next stage in
the release movement, called Secomdary Release position,
Fig. 32.

In the movement of the equalizing slide valve 1o Pre-
liminary Release position, the reduction chamber is con-
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nected to the reduction chamber exhaust port and the
atmosphere and so remains until the parts again move
to Cvey Reduction position or bevond.

Although there are other conmections made in the Pre-
fiminary Release position as shown in Fig. 31, they per-
form no particular function other than has already heen
described, and consequently do not need to be again re-
ferred ro.

k. Secondary Release Position

In the movement of the parts to Kelease position, the
next stage, [ollowing the Preliminary Release position,
iz called the Secondary Release position and is shown in
g, 320 It will be seen from the illustration that the
venting of the air from chamber B through the equalizing
slide valve and graduating valve to the reduction limiting
chamber exhanst has resulied in the relatively higher
brake pipe pressure moving the release piston and its
valves to their Release positions, although for an instant
the equalizing piston and its valves still remain as shown
i Fig. 31— Preliminary Release position.

With the release piston and its valves in the position
shown in Fig. 32, a connection is made from chamber F
through the release slide valve to the emergency pision
exhaust. Al ihe same time the gressure chamber is con-
nected by way of the equalizing shide valve to the same
port which connects chamber F to the afmesphere. This
tends to maintain the pressure in chamber F temporarily
sa as tooinsure the connection from chamber B to the
afmesphere being held open, as explained above, until
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the release piston and 1ts valves arc entirely back in their
Release positions,  In =0 moving, however, the release
slide valve is gradually increasing the size of the opening
from claniber F to the afsesphere, until a point is reached
where the pressure in chamber F g lowered sufficiently
to permit the differential pressure already acting on the
enualizing piston to start this piston toward 1ts Release
position.  The resulting movement of the equalizing
slide wvalve restricts and hnally stops entively the fAow
of aar Teomn Lhe pressure clamber to chamber I, the pres-
sure in which is, therefore, rapidly exhausted to the
atmosphere through the portz already mentioned and the
crualizing piston and its valves are then held positively
in their Refegse position as shown in Fig, 33,
Comparing Fig. 31 and Fig. 32, it will be noted that
the movement of the release piston, slide valve and grad-
vating valve from the position shown in Fig. 31 to that
shown in Fig. 32, opens communication from chamber E
past the end of the release graduating valve, through the
rilease slide valve and direct and graduated release cap
and through the equalizing slide valve to the reduction
limiting chamber exhaust and atmeosphere.  This outlet
from cfamber B to the almosphere is simply additional,
it will be noted, to that already existing as explained in
connection with Fig, 31, and, like it, is but momentary,
In the succeeding position (Fig. 33) both these connec-
tions from elhamber I to the atmesphere are cut off.
The movement of the release graduoating and slide
valves. to their Release positions opens the application
chamber and chamber C by way of the valves mentioned
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to the application chamber exhaust and afmos phere. The
resulting reduction of pressure in chamber O helow that
exerted by the application piston spring and the air pres-
sure in chamber Af couses the application piston, with its
attached valves, to move back to Release position (Fig.
32), opening the service brake cvitnder through the ex-
haust valve to the service cylinder exhaust and atwmos-
phere, The release of the brake is, therefore, commenced
as soon as the release piston and it valves are returned
to their Release positions.

While there are other connections shown in Fig. 32
besides those just explained, they perform no particular
function, so far as the momentary position of the parts
i Secondary Release position (Fig. 32) 15 concerned,
and will, therefore, not be referred to until all can be ex-
plained together under the heading “Graduated Release
Position™ (Fig. 33).

¢. Oraduated Welease Position

As already stated, the movement of the release slide
valve to its Release position connects dhamber I oto the
emergency piston exhaust and afmesplere, causing the
equalizing piston and its valves to be moved to and held
positively in their Release positions, as shown in Fig. 33.

It should he clearly understood that a very slight in-
crease in brake pipe pressure (about 13 to 2 Ibs.) above
that remaining in the pressure chamber, is sufficient to
maove the parts through the successive momentary posi-
tions of Prelinvinary and Secondary Release as just ex-
plained, until they reach their final positions shown in
Fig. 33—Gradualed Release position,
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In this position (graduated release being assumed to
be cut in}, the application chamber and chamber C are
open through the release slide valve and graduating valve
to the application chamber exhauvst and atmospliere. =0
far as this connection is concerned, the release would be
complete provided the parts did not move, but 1t will be
noted that in this pozition also the ewergency reservory
is connected by way of the equalizing slide valve, and
the direct and graduated release cap (which is adjusted
to give graduated release) through the release slide valve
and past the end of the release graduating valve to cham-
her E. The pressure in the emerpency reservoir 15 sub-
stantially that to which it was oniginallvy charged. name-
Iy, normal brake pipe pressure.  The pressure in chamber
E, it will be remembered, was reduced equally with the
pressure chamber pressure when the brake application
was made.  Air from the emergency reservoir, at the
higher pressure, will therefore low into chamber £ and,
from chamber E, by way of the equahzing shde valve, to
the pressire chamber, at the lower pressure, and tend to
increase the pressure in chamber £ and the pressure
chaniber at the same time that the brake pipe pressure in
chamber B is being increased.  If the pressure in chamiber
F rizes faster than that in chamber B, the higher pressure
which will soon be built up in chamber & will tend to
move the release piston and graduating valve over toward
Graduated Release Lap position (Fig. 34) and either
partially restrict or whoelly stop the flow of air from the
applicatton chanther to the atmosphere, and from the
emergency reservorr o chanber B0 10 the brake pipe
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pressure is increased very slowly, the relatively eapad in-
crease of pressure in chamber F may cause the release
piston and graduating valve o graduate the release as
explained in connection with Fig, 34, I the rate of rise
of hrake pipe prossure = nod =low coough to permit this
action, the parts will mosve toward the position shown in
Fig. 34 suffciently to so restrict the How of air from the
emergency reservolr 1o chamber E, as to adjust the rate
af rise of pressure i chamber & to correspond to that of
the brake pipe and chanber B, in which case the release
of air from the application chamber will he correspond-
ingly prolonged.

The escape of air from the application chamber and
chamber O 1o the afmesphere as already explained in
comnection with Fig, 32, resulis in the application piston
spring and hrake cvlinder pressure acting in chomber M,
maoving the application piston with its valve back from
their Lap positions, as shown in Fig, 31, 1o their Release
position,  as shown in Figs. 31 and 33, in which posi-
tian air from the brake cvlinder is exhausted to the afsios-
phere by way of the exhaust valve and service cvlinder
exhaust pori. Whether the brake ovlinder pressure is
entirely or only partially released depends upon whether
the exhaust of air from the application chamber and
chamber O i= partial or complete,  This has alreads been
referred  to and  will he further mentioned in con-
nectinn with Fig. 34, It will be noted that in Figs. 31,
32 and 33, the reduction Nmriioee chamber is connected
to the reduction limiting chamber exhaust and afmes-
phere through the equalizing slide valve, and that in
Figs, 32 and 33 chamber 8 is connected through the re-
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lease slide valve to the emergency piston exhaust and
atmosphere, so that the air in these chambers is com-
pletely exhausted to the atmosphere when either a grad-
uated or direct release 1z made,

Referring to Fig. 33, it will he noted that chamber £
15 connected to chamber K and that air from the emer-
geney reserpolr has access to chamber G, These connec-
tions being opened by the movement of the equalizing
slide wvalve to its Release position whether or not the
service reservoir charging valve will be opened and
permit the recharging of the service reservoir to hegin
at once, will depend on the relative pressures in the pres-
sure chamhber, emergency and service reservoirs.  With
the ordinary manipulation of the bralke, the service
reservoir charging valve will remain closed, as shown in
Fig. 33, preventing the air from the emergency reseroeir
reaching the service reservoir and the pressure chanber
only will be recharged until s pressure has been in-
creaserl (o within abwout 5 s, of that in the cmergesey
FESEFTOLT.

The other connections which are shown in Fig. 33 have
been fully explained in what has preceded and require
no further mention at this time since they are not con-
cerned n the particular function under discussion.

As already indicated, if the brake pipe is fully re-
charged without a graduation of the release being made,
the parts will remain in the positions shown in Fig. 33
and the release will he complete and without graduations.
The only change which takes place while such a release is
being made is the movement of the service regervoir
charging valve from the position shown in Fig. 33 to that
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shown in Fig, 24, which should propecly he regarnded as
illustrating the Anal stage in the recharging of the couip-
ment of which Fig. 33 tllustrates the inivial stage,  That
15 to say, al Arst the pressaee chanber alone s recharged
and this recharge is accomplished (as has been pointed
out) from the emergescy reservolr only, without any air
being drawn for this purpose Trom the brake pipe. The
air which is supplied through the brake valve 1o the
brake pipe is, therefore, given every possible advantage
and opportunity to accomplish what is intended when
the brake valve handle s moved o Belease position,
namely, to refease e Srakes T cansing an increise ol
pressure sulficient to accomplish this, throughoot 1he
entire length of the beabe pipe.

After the release has been thoroughly established in
this manner, the recharging of the reservoirs to their
original pressure takes place as explained in connection
with Fig. 24, That 1= 1o say, when the pressure chamber
has been recharged toowithin abont 3 The of the pressure
remaining in the emergency reservaoir, the service reser-
voir charging valve is lifted from its seat, opening the
comnection from the ewmergency reservoir to the service
reservedr and as the brake pipe pressure continues to be
increazed, the service reservoir, emergency reservoir and
pressure chamber are finally recharged to full brake pipe
pressure by the air coming from the brake pife, as already
explained in connection with Fig. 24,

d. Release Lap Position
1f, however, the hrake pipe pressure is not fully re-
stored, a graduation of release being made; that is, if the
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rrake 1 pe s partially recharged and the brake valve han-
dle then returned to Lap position, the continued flow of
air from the emergency reservelr Ao pressuee chamber and
clhamber £, as previously explained, will tend to increase
the pressure in the pressire chamber and chamber £ above
that of chamber B which i= now stationary, causing the

release prston and graduating valve to move over until
the shoulder on the end of the release piston stem comes
in contact with the release slide valve as shown in Fig,
3. This closes the exhaust from the application chamber
to the afmesdhere and prevents further How of air from
the ewnersency reservoir (o the pressure chamber and
chamber E.

The How of air from the servree brake ovfinder 1o the
afmospheve (continuing as explamed o connection with
Fig. 335, will at once reduce the pressure in chamber W
below that now retained in chamber O by the small
amount which is sufficient to cause the application piston
to move over to the position shown in Fig. 34, in which
the exhauvst valve is closed. thus preventing further re-
lease of air from the service brake cvlinder. The other
ronnections remain as already explained.

¢. Helease and Charging Pressure Chamber and Emergency
and Service Heservoirs

The graduval release of brake evlinder pressure may
b comtinued as explained above (Fig, 343 until the pres-
sures in the emergency reservarr o pressure chamber
have become equal. Un aceount of the relatively large
vidume o the energency reservote compared with that
ol the pressure chamber, this equalization will not take
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place until the pressuree chamber has been recharged o
within about 5 [hs of the brake pipe pressure carried.
Bevond this poine, whatever small amount of pressure
may remain in the servfce brake culimder 1s released en-
tirely and the emereency and seevice reservoirs, as well
the pressure chamber, are recharged from the drake pipe
as deseribed in connection with Fig, 34,

A

f. Direct Release and Charging Position

Up to this point, the direct and gradoated release cap
hias been assumed to be in the position for graduated re-
lease.  Fig. 33 corresponds to Fig, 33, except that the
direct and graduated release cap is adjusted for direct
releaze, It will be noted that there s now o connection
[rom the emergency reservoir to the pressure chamber or
chiamber . Consequently the presswre chamber is being
recharged only by air from the deake pipe going through
feed groove ¢ o chaniber £, and thence by way of the
equalizing shde valve, to the gressare chamber. The pres-
sure in chanber E cannot, therefore, increase above that
in chawmber B and the release piston, gradoating valve andd
slide valve remain in the position shown in Fig, 35,

With the direct and graduated release cap adjusted for
chirect release, it will be noted from Fig. 35 that the ap-
Plication chamber and chamber O are open through the
release slide valve to a port connecting through the direct
and graduated release cap o the application chamber
exhaust and afmes phere. This abords an outlel from the
application chamber to the aimoesphere which cannot be
closed as long as the release slide valve remains in the
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posttion shown, even though the release paston and grad-
wating valve, should, from any cawse, be moved back so
that the release graduating valve would partially or en-
tirelv restrict the apphcation chamber release port, which
is also shown to be open through the release graduating
valve in Fig, 35. Moreover, it will be noted that there
are fwe outlets from the application chamber to the afmos-
fhere when the valve is adjusted for direct release as com-
pared with ane when graduated release 15 cut in. This,
together with the lact that the direct release port is of
greater capacity than the graduated release port, results
in a more rapid rate of release being obtained with the
direct than with the graduated release adjustment of the
couipment, as s desirable.  As the other connections
shown in Fig. 35 are the same throughout as explained in
connection with Fig. 33, it will be unnecessary to make
further reference to same.

EMERGENCY POSITION
a. uick Action Valve Venting

When the brake pipe pressure is reduoced faster than at
the predetermined rate for service applications, or if the
brake pipe reduction should be continued below the point
at which the pressure and reduction limiting chambers
equalize (as explained above under the heading “Ower
Reduction Position’') the differential pressure acting on
the releaze and equalizing pistons becomes sufficient to
move them to their extreme or Emergency positions as
shown in Fig. 36

In this position, air from the emergency reserveir Rows
directly to chamber £ and from chamber E to the under
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side of the quick action closing valve, Chamber T, above
the quick action closing valve, is connected o the emer-
gency brake cvlinder port, in which there 15 no pressure,
even though a full service application of the brakes may
have just preceded the emergency application,

The higher pressure on the wder side of the quick
action closing valve therefore raises this valve and air
flows to chamiber 117 above the quick action piston, forcing
the later down and opening the quick action valve
against brake pipe pressure i chember 1.0 As so0n as the
quick action valve is unseated in this manner, air from
the brake pipe flows past the quick action valve to the
quick action exhaust and afmos plhere, cansing a local vent-
ing of brake pipe air and transmitting the quick applica-
tion serially throughour the train.

Air fraom the emergency reserveir Howing Lo chaniber £
also flows directly to the application chamber and clhamnr-
her C which forces the application piston and its valve
over into their extreme positions, opening the service
reservady through the application slide valve and elanrber
i} to the service brake cylinder, thus permitting the pres-
sures in the serviee reserondy and servdee brake exlimder to
crjualize.

At the same time chember P, above the large emer-
gency piston, is connected through the release slide valve
to the emergency piston exhaust and afores plere, permit-
ting the emergency reservoir pressure in chamber & 1o
force the emergency piston and 115 shde valve upward to
their Emergency positions.

In this position of the emergency parts, the emergency
reserod 1 connected ikl el ol e emereene
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slide vahve to the cmergency brake cvlinder, thus per-
mitting the pressures in the emergeney reservoir and
brake cvfinder 1o cqualize,  Chamfer & 2 also connected
through the emergeney slide valve to the service clinder
port which permits equalization of the service and emer-
gency reservorrs and brake eyvlinders.

[t well be noted that o this position the emergency
shde valve opens o port which connects chamber 1,
lehind the application piston, through the emergeney
slide valve (o emergency cvlinder exhanst. This, in con-
nection with the admission of air [rom the cwergency res-
erpoir to the appication chamber and chamber O, as al-
ready explained, sull further insures a quick and positive
movement of the application piston and s valves 1o
Foutergeney position,

In this position the presswee clhaomber s connected
through the equalizing slide valve to chamber 7 The
presswere chamber b5 also connected past the pressure
chamber check valve to chanber 2, and chamber I is con-
nected past the end of the equalizing graduating valve
through the equalizing slide valve o the reduction lin-
g chamber.  These connections perform no particular
function except 1o insure pressure acting on all slide
valves, gradoating valves, cte., so as 1o hold them to their
seats as well as o provide for the equalization of all
chambers, reservoirs, cte, of the cquipment when an
emergency apphication 1= marle.

b, Quick Action Valve Clozed
The emergency brake evlinder pressure and that in
chaeber ) abhovee the quick action closing valve, contin-
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ues to rise and the pressure in the emergency reservorre anid
in chamber 1 helow the quick action closing valve Talls,
as explained alwve, unnl these pressures hecome sul-
stantially equal. This equalization of the pressures on
the opposite sides of the quick action closing valve per-
mits it= apring to return the valve o s seat, cutting off
further Aow of aiv to chamber 1. Chamber 11 s conneet -
e through the leakage hole in the gquick action piston to
chantber X so that as soon as the quick action closing
valve 1= seated, the pressure in chamber 177 expands
through thi= leakage hole o diember X aned the atmos-
Phere, through the quick action exhaust opening. The
balancing of the pressures in chambers X and 17 thus
permits the quick action valve spring to return the quick
action valve tooitz =eat, closing the onclet from the brafe
frie v the alwos pliere, as shown an g, 370 This insures
against an escape of air from the brake pipe to the afmes-
mhere, when a release s made following the nperation of
the quick action parts

Except for the closing of the quick action valve and
return of the quick action parts to Nerma! position, as
explained in the preceding paragraph, the positions of
the other parts of 1he valve and connections hetween the
various reservoirs aned cvhinders, e, remain as alveadsy
explained in connection with Fig. 3o,

When  releasing after an emergency application, as
soon as the brake pipe pressure in clambers o and B s in-
creased ahove that which remains in chawbers I and £,
the parts will move to their Release positions, exhausting
the air from the brake cylinders and recharging the
reservoirs and  pressure chamber s explained  under
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the heading * Release and Recharging.” Figs. 31, 32
and 33.

BRAKE CYLINDERS

Two brake cyvhnders per car are used.  (See Figs. 1 and
2.0 Only one brake ovlinder operates during service ap-
plications, but feth are brought wo play when an emer-
gency application s made. This gives the necessary in-
creased braking power {or emergency applications, not
by an increased pressure in one brake cvlinder 1as in pre-
vious equipments), but by bringing the same brake cvlin-
der pressure 1o act upon the pistons of two brake oyvlin-
ders instead of one. This means that deudde the maxi-
mum service braking power is obtained in emergency
applications.

Teowall T e that Figs. 1 oand 2 differ i the ar-
rangement of the brake cvlinders and related parts, Fig.
1. with brake cvlinders peinting in opposite directions,
permits a somewhat simpler arrangement of the hand
brake rigging, while the arrangement shown in Fig, 2
brings the slack adjusters and their connections into a
more convenient location for some installations. \Which
of the two arrangements is to be recommended depends
largely on the construction of the car underframing and
the location of the apparatus under the car.

Fig. 12 illustrates the section and exterior of the type
of brake cylinder used with this equipment. The piston
3 has a solid push rod which is connected to the levers of
the foundation brake gear through the slotted crosshead ;
12 is a release spring which forces piston 3 to release
position when the air pressure is exhausted from the
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the prompt recharging of the cquipment in serviee
operation.

Enameled] reservoirs are now strongly  recommended
on account of their durability and protection against
corrosion, oxidation, ete., preserving o grealer factor of
safety than does the plam unens
vodrs are enaméled by a special process both inside and

vneled type. These reser-

ot

Each reservoir is provided with a drain cock by means
of which all residue may be drawn off at frequent inter-
vals, as water or oil collecting will seon materially de-
crease the air storage capacity,

Following iz a lizt of the standard sizes of reservoirs
uzed with the various sizes of brake cvlinders:

Service Reservoir | .i':-l11;'r_g".‘l'li' !l'_J:":.-{'R'T_'l;'.IiF i
Size, | Capacity, | Size, | Capacity Cylinders
o Tﬂ:f___{_'u. In. |‘_.|n.|_‘:|‘1._|:.5;__!__["||._|_1|.__ &:'lf“"i_l.li
16 x48 8577 | 1o x42 | V436 2—14in.
20dx36 | 10158 16 x48 8577 | 2—16in.

204x48 | 14003 | 208x36 | 10158 | 2—18in.

THE AUTOMATIC SLACK ADJUSTER

The automatic slack adjuster is illustrated in Figs.
14 and 15. The brake cyvlinder piston acts as a valve
to control the admission and releaze of brake cvlinder
pressure to and from pipe &, Fig. 14, through port @ in
the cylinder, this port being so located that the piston
uncovers it when the predetermined piston travel is
exceeded. Whenever the piston so uncovers port a, brake



il e PASSENGER BRAKE EQUIPMENT,

in the direction of the slack adjuster cyvlinder, thus short-
ening the brake cylinder piston travel and forcing the
brake shoes nearer the wheels.  As the pawl s drawn
back to its normal position, a lug on the lever side strikes
projection a, Fig, 15, on the cylinder, thus raising the
outer end of the pawl. disengaging it {from the ratchet
wheel and permitting the screw to be turned by hand if
desired.

To apply new shoes, turn casing 1 to the left, thus
moving lever 5 toward the position shown in Fig. 14,
until sufficient slack s introduced in the brake rigeing.
To bring the shoes closer to the wheels and shorten the
piston travel, turn casing 1 to the nght.

The screw mechanism is so proportioned that the hrake
shoe wear is compensated for at the rate of about % of
an inch for each operation of the adjuster, thereby re-
moving the danger of wndely taking up false travel which
would result in the shoes binding on the wheels,

The st resulis are obiained by the use of copper pipe
[ronn the brake cvlinder to the adjuster ovhinder, sinee
this pipe 12 more Hexible and does not corrode. Tt should
always be firmly secured.

Every time the brake cvlinder is cleaned and oiled, the
slack adjuster should receive the same attention, and,
after cach cleaning and oiling, a test of the hrakes should
alzo include one of the adjuster.

CENTRIFUGAL DIRT COLLECTOR

The centrifugal dirt collector, as illustrated in Fig.
16, is so constructed that, due to the combined action of
centrifugal foree and gravity, all dirt and foreign matenal
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cvlinder air flows through pipe & into slack adjuster evl-
inder 2 where the small piston 19, Fig. 15, is forced out-
ward, compressing spring 21 Altached (o piston stem
23 4s a pawl extending into casing 24, which engages
ratchet wheel 27, mounted within casing 24 upon screw
4, Fig. 14, When the brake is released and the brake eyl-

Fig. 15. Automatic Slack Adjuster Cylinder

inder piston returns to its normal position, the air pres-
sure in cvlinder ! ezcapes to the atmosphere through pipe
i, port @ and the non-pressure head of the brake eyvlinder,
thus permitting spring 21 to force the small piston to its
normal position.  In so doing, the pawl turns the ratche
wheel upon screw 4 and thereby draws lever 5 shightly
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tached 1o its handle and running the length of the car;
however, one valve may be placed at each end which will
obviate the necessity of the cord. When this valve is
apened, the air from the brake pipe fows directly through
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Fig. 17. -3 Conductor's Valve

it to the atmosphere, setting the brakes in emergency.
should therefore be used only in case of actual danger
and should then he opened as wide as possible and lefi
open until the train stops

PIPE FITTINGS

The purpose of the Branch Pipge Tee, Fig. 18, is to pre-
vent moisture that mayv he deposited in the brake pipe,
from any cause, draining into the branch pipe connection
and from thence into the control valve, While the centrif-
wgal dirt collector has proved very efficient in collecting
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is aulomalivally eliminated from the air lowing through
the collector—as when the brakes are applied or released
—uwithont redicing the area of the opening In any way.
The eficiency of this method of keeping dirt out of the
brake system is remarkable and the importance of this
fact will be appreciated by those who are familiar with
the troubles which result from the entrance of dirt, pipe
scale, ete., into the brake system and especially the triple
valves, The design of the collector is such that the dirt

M-
Fig. 16. Centrifugal Dirt Collector

and foreign matter eliminated falls into the bottom cham-
ber and by means of a plug may be removed at intervals
without breaking any pipe connections whatever,

CONDLUCTOR'S YALYE

The conductor's valve, Fig. 17, may be located at any
convenient point in the car, preferably with a cord at-
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The ctef-onmt cock, Fig. 19, of which there iz one 1-inch
in the branch pipe, should be placed where it can be
easily reached but protected from acoudental closing.

Fig. 19, Cut=Out Cock

The handle should be o such position that, as affected
by vibration, it would tend to jar open instead of shut.

The seff-locking angle cock has been developed to pre-
vent any accidental movement of the handle from either

Fig. 2. Mew and Old Angle Cock Handle

apen or closed position by Aving missiles, loose brake
rods, swinging check chains or other causes.  In all de-
tails except the handle the sell-locking tyvpe 15 the same



PEPASSENGER RRAKE FOUFAEN I
moisture and dirt from the paping of the aie brake svstem
therely protecting the triple valve, the use of the hranch
pipe tee illustrated in Fig, 18 will materially assist in pre-
venting the eveessive deposit of moisture in the hranch
pipe sometimes occasioned m charging and testing trains
from poorly designed vard planis, or hecause the locomo-
tive has insufhcient reservoir capacity or cooling pipe to
insure precipitation of the water before passing to the
brake system. This fitting has the interior coring so de-

Fig. 18, Branch Pipe Tee

signed that the outlel from the brake pipe to the branch
pipe is at the top. Thus, as air enters at K from the
brake pipe it is deflected upward and made to pass
through the outer chamber L and thence through the
pipe opening at the bottem of the branch pipe, the
maoisture and heavy particles of dirt passing on through
the brake pipe.

These fttings are made in two forms, one having the
branch pipe connections at the side and the other having
the connection at the bottom.  nless otherwise specified
the latter, as illustrated in Fig. 18, will e Turnished.
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GENERAL HINTS

The brake should he handled by the engineers in the
same manner as with cars equipped with quick-action
triples, the only difference being that an emergency ap-
plication will be obtained should a service reduction of
the brake pipe pressure be continued below 60 Ibs, when
carrying 110 [hs, pressure or below 35 1bs. with 70 1bs.
brake pipe pressure,

When it is found necessary to cut out the brake, close
the cut-out cock in the crossover pipe and bleed both the
service and emergency reservoirs,

Should it hecome necessary to bleed the bhrake when
the engine iz detached, or air connection iz not made,
first bleed the brake pipe and then bleed both the service
and emergency reservoirs.

The two =ets of cvlinder levers are connected to the
same truck pull rads as stated above,  Therefore, when
a service application of the brake is made, the push rod
end of the emergency cvlinder lever will move the same
distance as the push rod end of the service cylinder lever,
lrut the cross head Being slotted, the piston of the emer-
gency ovlinder will not move, Consequently, the fact
that the emergency cylinder cross head is in release posi-
tion does wof indicate that the air brakes are released.
To determine this, look at the ends of either the service
or emergency ovlhinder levers.

Whenever 11 1s necessary 1o change the adjustment of
the automatic slack adjuster, 10 15 imperative that the
cross headls of the two adjusters be left at the same dis-
tance from their respective brake cvlinder heads, in order
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as Lhe old style angle cocl; the upper illustration, Fig,
20, shows the self-locking handle while the lower repre-
sents the old form.  In the case of angle cocks now in
service 1t 1s necessary Lo supply only the improved
handle to secure advantages which the seli-locking angle
cock provides.

Fig. 21. Hose Coupling

Hose conplings, Fig. 21, make the brake pipe continu-
ous throughout the train. When cars are being separated,
as in switching, the hose should be uncoupled by
hand, to prevent rupture or damage.

_':—{—-—"r"ﬂ
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Fig. 22, Dummy Coupling

Dimy cowplings, Fig. 22, are provided at each end of
the car to which the hose couplings should be attached
when not coupled up, to protecl against injury to the
hase couplings or dirt entering the pipes.
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should be substituted. If the blow does not cease. it in-
dicates a defective equalizing portion and a new one, or
one that has been repaired, should he substituted,

Should there be a blow at the Emergency Piston Ex-
haust (i-inch exhaust on the rght hand side of the
erualizing portion) make a 15-1b. brake pipe reduction
and lap the brake valve. [If the blow ceases, it indicates
that either the emergency portion or seal on the small
end of the equalizing piston is defective and a new por-
tion, as found to be needed, or one that has been repaired,
should be substituted.  If the blow does not cease, it
indicates that the equalizing portion s defective and a
new one, or one that has been repaired, should be
substituted.

A hard blow at the service Brake Cwlinder Exhaust
itapped for §-inch pipe and located on the left side of the
control valve reservoir) with the brakes applied, indicates
that the application portion is defective and a new one,
or one that has been repaired, should be substituted.
This portion is located back of the equalizing portion in-
side the reservoir. If this blow occurs when the brakes
are released it indicates either a defective application or
emergency portion and a new one or a repaired portion,
as found to be required on investigation, should be
substituted.

A hard blow at the Emergency Cylinder Exhauvst
ttapped for d-inch pipe and located on the hottom of the
contral valve reservoir) with the brakes either applied
or released, indicates a defective emergeney portion and
a new one, or one that has been repaired, should  be
sulistituted,
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that the piston travel of the two evlinders in emergency
application will be the same.

The various exhaust opemings referred tooin the follow-
ing are plainly marked on the outline drawings, Figs,
6 and 6A,

The Quick Action Exhaust i= the one-inch opening in
the bottom of the control valve reservorr, Should there
be a continual blow at this opening, make an emergency
application and then refease; if the blow continues, re-
move the guick action portion and substitute a new or
repaired portion or repair the quick action valve seat
which will be found defective.  The quick action portion
is at the left hand when facing the equalizing portion.

There are three control valve exhaust openings, two
on the equalizing portion and one on the side of the con-
trol valve reservoir, all tapped Tor $-inch pipe.

Should there be a blow at the Application Chamber
Exhaust (#-inch exhaust opening on side of the control
valve reservoir) with the brakes applied or released, it
indicates a deflective equalizing portion and a new one
or one that has been repaired, shoold e substituted.

Should there be a blow at the Keduction Limiting
Chamber Exhausc (§-inch exhaust on left side of equal-
izing portion) in release or service position it indicates
a defective application portion and a new one, or one
that has been repaired, should Le substituted.  This por-
tion is located back of the equalizing portion, inside the
reservoir. [ the blow occurs only after 30 Ihs, brake ppe
reduction, it indicates a defective emergency reservoir
check valve {the middle check valve in the equalizing
portion) and a new one, or one that has been repaired,
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The following is the method of lubricating the equaliz-
ing portion:

After the bearing surfaces have been properly rubbed
in by a free use of oil, thiz oil should be wiped off with a
soft cloth or some soft material.  All oil, gum or grease
should be thoroughly removed from the slide valves anid
seats. Alter this has been done, rub a high grade of very
hne, dry (oot Rake) graphite, of the highest obtaimable
fnencss and puarity, on to the face of the shide valves, their
seats, the face of the graduating valves, their seats, and
the upper portion of the bushings where the slide valve
springs bear, in order to make as much as possible adhere
and All in the pores of the brass and leave a very thin,
light coating of graphite on the seats. When this 1=
completed, the slide valves and their seats must be en-
tirelv free from oll or prease. Care must be taken when
handling the slide valves, alter lubricating, that the hands
do not come i contact with the lubricated parts, as
motsture will tend to remove the thin coating of graphite.

Toapply the graphite, use a stick, suitable for the pur-
pose, about & inches ong, on one end of which a small
parl of chamaois skin has been glued,  Dip the skin covered
end in the dry graphite and rub the latter on the surfaces
specified. A few light Blows of the stick on the slide valve
seats will leave the desived light coating of loose graphite.
After the piztons and slide valves nave been replaced in
the equalizing portion, they should be moved (0 Belease
position and a little good oil or lubricant applicd (o the
circumference of the piston bushings, and the pistons
moved back and Torth several times 1o insure proper
chistribution of this lubricant on the walls of the ey linders.
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If the trouble described in the five paragraphs immedi-
atelv preceding is not overcome by the remedies therein
suggested, remove the application portion and examine
its gasket, as a defect i same may be the cause of the
difhculty.

When removing the application, emergency and quiclk
action portions, their respective gaskets should remain on
the reservoir.  On removing the equalizing portion, its
gasket should remain on the application portion, except
when the application portion is shipped to and from
points where triple valves are cared for.

When applyving the different portions the gaskets
should be carefully examined, to see that no ports are
restricted, and that the gasket is not defective between
ports.,  See also that all nuts are drawn up evenly to
prevent uneven seating of the parts,

U the front and al the center of the equalizing portion
is lorated the direct and graduated release cap (held by a
single stud) on which is a pointer.  (See Fig. 4.3 The
position of tiis pointer indicates whether the valve is ad-
qusted for direct release or graduated release.  This cap
should be adjusted for cither direct or graduoated release
according to the instructions issued by the railroad.

LUBRICATION
Mo, 3-E Control Valve

The control valve parts should be lubricared as follows:
Eoguarizivg Porrion.  All equalizing portions <honld
be lubrcated with dey graphite instewd of oiling.
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a proper distribution of the oil.  Apply the large cover
Lo the emergency portion.

Ovick Actiox Portiox.  No parts of the quick action
portion require lubrication but, 3§ desired, the closing
valve piston and cvlinder bushings may be sparingly lub-
ricated with triple valve ml, After lubricating, work the
piston a few times, making sure that it moves freely.

Brake Cylinder

In cleaning the brake cylinder and piston, =pecial at-
tention should be given to removing ling, frecing the leak-
age groove of anv deposit, and thorough cleansing of
the expander ring, packing leather and pistom.  In lubiri-
cating the cvlinder, special attention should be given to
the thorough lubrication of the top of the cyvlinder and
the inside of the packing leather where the expander ring
rests. We have adopted as standard shop practice and
recommend to customers the use of the
Cvlinder Lubricant as providing very satisfactory and
ceonomical lubrication and effectively preserving the
piston packing leather and reducing brake ovlinder leak-
age to a minimum. It shoulid be particularly observed
that the follower nuts are tight, since they are frequently
[uunrl 1o ]u_- ]llrr_-ul_'.

wry Brake
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The bush in which the service reservoir charging salve
moves should also be sparingly lobricated with a good
gracle of oil.

When oiling, a= just directed or in the cases which fol-
low, only a0 thin coating of oil is necessary and care
should De taken not 1o leave any free oil on the parts.

ArrLication Portiox.  The exhaust valve and  seal
and application wvalve and seat of the application
portion should  he cleaned, rubbed in and  sparingly
Iubricated with graphite prease,

Before applving the piston to application  portion,
clean the application cylinder and piston.  Lubricate the
walls of the evlinder and piston ring, using Emery Brake
Cvlinder Lubricant.®

EaercEscoy Portios,  After the hearing surfaces have
been properly cleaned and rubbed in and before applving
the slide valve to the emergency portion, remove the top
cover and take our the loose Gtting cvlinder bushing.
Lubricate the large piston with a few drops of a good
grade of triple valve oil and apply the same ol sparingly
to the slide valve, then enter the shde valve into the
portion. Lubricate the ship bushing for the small emer-
gency piston, applving a few drops of triple valve oil to
inner circumtberence,  Apply the bushing to the portion
andl bolt on top cover. Move the shde valve to Refease
position and put a few drops of triple valve oil on the
walls of the large cylinder bushing., Move the slide
valve and piston back and Torth several times to insure

*Norte—The Emery Brake Cylinder Lobricant = manufactuns] by cthe
Emery Preumatic Luhricotor Company, 1232 Norch Broadway, St Loois
MirAif.






Westinghouse Air Brake Company
Pittsburgh, Pa., U. 5, A,

Works AT WILMERDING,

Pa.

OFFICES :

ATLANTA
Bostox
CHICAGD
CoLUMRUS
DEXVER
Howstox, FE\.
L5 ANGELES
Mexico CiTy, MExICe
NEw YoRK
P1TT5BURGH
PorTLAND, (ORE.
5T, Lovrs

a1, PauL
SaLT Lake CiTy
Sax Fraxcisco
ToPEKA

1a Puente de Alvar; e, Mo

HRAEY

Landler Building
Exchange Building
Railway Exchange Building

0 ‘olumbus =avings and Trust Building

Tramway Building

4502 Main Strect

Facihe Electric Building
L
City Investing Building
Westinghouse Building
Spalding Building
Security Building
Endicott Building
Mclntyre Building
Pacific Building

New E ngland Building

ASSOCIATED COMPANIES
WESTINGHOUSE AUTOMATIC AlR

THE AMERICAN BRARKE
CoupPaxy,

St Louwis, AMea.
WESTINGHOUSE TRACTION
Brare CoMpany,
Fittsburgh, Pa
Canapian WESTINGHOUSE
CoMmpany, L.
Hamilton, Ontarie, Canada,
THE WESTINGHOUSE BRAKE
CoMPaxy, LT
Londen, England.
Tue WESTINGHOUSE oM.
PANY, LTD.,
Petrograd, Russia.

WESTINGHOUSE BRAKE Com-

PANY OF AUSTRALASIA, LTD.,
Concord West, New South
Wales, Australia.
p. F. .013-28
2004

WD STEAaM COUPLER
Cosmpany,
st. Louis, Mo,

WestixcRoUseE PaciFic Coast

Brake Cosmpaxy,
Emeryville, Calif.
SOCIETE ANONVME WESTING-
H{HUSE,

Segvran, France

Covpacyia ITaLiaxa WEsT-
INGHOUSE DEI FRE®T,
Turin, Italy.
WESTINGHOUSE EISENBAHN
BREMSEN | ESELLSCHAFT,
Hanover, German
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