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PREFACE

HOW TO STUDY THE AIR BRAKE

Because the air brake is a means of train contrel, a
thorough understanding of its elementury functions ahd
principles of operation on the part of railroad men who
have anything to do with train handling, either diregtly
or indirectly, is not only the most important informa-
tion that ean be acquired but absolutely essential to the
largest factor of safety and economy in the handling
of freight and passenger traffic with minimum loss of
life or damage to railroad rolling stock and lading.

A great deal of mizapprchension and confusion of
mind exists, however, in regard to the kind of practiedl
air brake information most essential for diffcrent cladses
of railroad employes.

Practical operating and mechanical railroad officials
in recent vears have approved the following fundamental
basis of approach to the subject of air brake education
as most nearly meeting actual operating condltlo'ns amdd
service requirements,

Enginemen, Firemen, Conductors, Brakemen, and
Train Crews Generally in Actual. Charge of
Trains on the Road

For this class of emploves the first essential is the
ability to skillfully manipulate the brake system as a
whole, which involves merely a gencral knowledge of the
functions and features obtainable in a given system, how
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to make preliminary train tests before starting out, and
how to operate the hrake valve to secure hest results in
train control under the different conditions that exist on
any given road. It is of secondary and relatively minor
importance that operating emploves of this class should
know the internal workings of the various individual de-
vices which make up the brake system or be familiar
with the movement of parts and the detailed intricacies
of various air pressures in different chambers, ports, pas-
sages, ete. Of course, the more comprehensive the air
brake education of the employe, the more valuable his
services to his road, but for the engineer, for example,
the ability to manipulate the brake valve with skill and
judgment is of primary importance always. The section
of this Instruction Book covered under “(Gieneral Hints”,
is, therefore, intended vprimarily for this class of
employes.

Air Brake Foremen, Repairmen, and Test

Rack Operators

For this class of employes who have to do primarily
with internal comstruction, operation and proper func-
tioning of moving parts of individual air brake devices,
the study of ports, passages, chambers, air pressures and
the whys and wherefores of internal operation is of first
importance and a knowledge of manipulation secondary
although desirable, of course, and to be encouraged so
far as time and opportunity permit. The sections under
“Operation”, “General Hints” and “Lubrication” are,
therefore, intended primarily for this class of railroad
employes,

PREFACE

Air Brake Instructors, Inspectors, Road Foremen of
Engines, Train Masters, and Officials in Charge
of Air Brake Operation and Instruction Generally

This class of railroad officials and employes must
understand the functions and features available in each
type of locomotive, passenger car, and freight car brake
equipment; should be familiar with our general recom-
mendations as to manipulation and the specific instruc-
tions thereon as formulated and officially approved for
a given road including a thorough understanding of the
conditions which produce break-in-two's, slid flat wheels,
excessive shocks and stresses in train handling, or other
damage to rolling stock and lading; should know the in-
ternal operation and functioning of individual devices;
the maintenance of the apparatus in service; train tests
for brake efficiency ; tests for individual devices in repair
shops; and, in general, approved metheds of organiza-
tion and instruction for different rclasses of railroad em-
ployes in order to secure the largest possible practizal
results for the railroad.

This Instruction Pamphlet hag, therefore, been made
sufficiently comprehensive throughout to meet ali normal
requirements of this class of officials,. We feel very
strongly that for those most concerned no effort is of
greater practical benefit to the road served than that
spent in the proper kind of air brake edueation and we
are ready and willing, at all times, to assist in promoting
these processes of education along practical lines in every
way possible.

Price of this Instruction Pamphlet, single copies, 50
cents.

WrsTINGHOUSE ATR Braxkk CoMPANY.

2



Fig 1

No

3-E Conirol Valve, Front and Side Views

a

“PC” Passenger Brake Equipment

NOVEL FUNCTIONS

Ist. Graduated release and guick recharge, obtained
as with previous improved types of triple valves (e. g.
Type L), The air supply to assist in recharging. agd to
accomplish the gradustions of the feleaze is taken frorr
the emergency reservoir.

2nd, Certainty and uniformity of servige action se-
cured by insuring that the valve parts move so as to
close the feed grooves on the slightest brake pipe redue-
tions, the design of the valves being such as to then re-
quire the necessary and. proper differential to be bt
up to move the parts to serviee position as the brake pipe
reduction is continued.

3rd. Quick risc in brake cyiinder pressure provided
for by insuring a prompt movement of the parts. and
direct and unrestricted passages from reservoirs to brake
evlinders during applications. :

4th. Uniformity and maintenance of service brake
cylinder pressure during the stop, provided for 4o the
same manner as by the application portion of the distrib-
uting valve. '



' PC PASSBENGER BRAKE EQUII'MIENT

Sth.  Predetermined limiting of service braking
power fixed by the equalization of the pressure and ap-
plieation chambers of the control valve. This eliminates
the safety valve feature of previous equipments and is
both positive and uniform. After such equalization has
taken place, any further brake pipe reduction causecs the
moving parts of the valve to travel slightly beyond the
service position to the “over-reduetion” position, Air
then flows from the pressure chamber to the reduction
limiting chamber until equalization takes place between
these two chambers, if the brake pipe reduction is con-
tinued far enough. During this time the application
chamber remains at the first equalization pressure and
the brake cylinder pressure is maintained accordingly.

The maximum service brake eylinder pressure (serv-
ice equalization} is fixed at 8 lbs, and the nominal
braking power based on this pressure instead of 60 lbs.
as with previous equipments. On this account it is pos-
sible to use a much lower total leverage ratio (which is
necessary if the required efficiency of the foundation
brake rigging for the classes of cars considered, is to be
maintained). This equalization pressure corresponds to
a reduction of 24 lbs. from 110 lbs, brake pipe pressure,
which is the reduction required with high speed brake
equipment to give maximum service brake ecylinder
pressure (60 lbs., corresponding to the opening point of
the high speed reducing valve). This insures uniform-
ity of service operation of old and new equipments mizved
i the same train.

I'C TASBENGER BRAXKE FQUIPMENT

6th. Automatic emergency application on depletion
of brake pipe pressure. If the brake pipe reduction is
still further continued below the point at which the pres-
sure and reduction limiting chambers equalize, the parts
move to emergency position and cause both the quick
action and emergency portions to operate, starting serial
quick action throughout the train and cbtaining emer-
gency brake eylinder pressure.

Tth. Full emergency braking power at any fime. As
the operation of the emergency and quick action portions
just described is dependent only upon the movement of
the parts to emergency position and as this can be caused
at any time by making an emergency application with
the brake valve, conductor’s valve, ete., it follows that
full emergency braking power can be obtained al any
time qrrespective of a service application previously

_ made.

8th. The service and emergency features being sepa-
rated permits the necessary flexibility for serviece appli-
cations to be obtained without impairing in the slightest
the emergency features of the equipment.

9th. A low total leverage ratie, with correspondingly
greater overall efficicncy, is made possible by the use of
two brake cylinders per car, and also higher service
cqualization pressure,

10th. Less sensitivencss to the tmevitable fluctuations
in brake pipe pressure, which tend to cause undesired
light applications of the brake. This insures against
brakes creeping on or dragging, burning of brake shoes,
delays to the train and so on,
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11th. Maximum rote of rise of brake pipe pressure
posgible with given length of brake pipe with conseqaent-
Iy greater certainty of brakes releasing when a release is
rqeﬂ,e With non-graduated release equipments er pre-
kus graduated release equipments operating with grad-
usted release feature cut-ouf, the recharging of the hrake
p‘ipe toward the rear end of a train of any length may
hecome very slow due to the draining away ef the air
from the forward end of the brake pipe by the large
resérvoirs with large sized feed grooves which take their
entire supply from the brake pipe only. The quick re-
vharge feature of the “PC” equipment overcomes this
difficulty, with either the quick recharge or the graduated
rélease cut in, by restoring the pressure to the pressure
chamber on each car at as rapid a rate as the brake pipe
pressure alone ean be raised by the flow- of air through
the brake valve. Consequently up to the point of equal-
ization of the pressure chamber and the emergency reser-
voir under each car (about 5 lbs. less than normal brake
pipe pressure}, no air is being drawn from the brake pipe.
This insures a prompt and certain release of the brakes
and a rapid recharge and prompt response to successive
reductions which may be made, hecause (1) practically
no air is drawn from the brake pipe; {2) pressure cham-
ber and brake pipe recharge at the same rate; and (3)
with graduated release or quick recharge cut-out, gozir
is supplied to pressure chamber except from brake pipe,

12th. Greatly imcrenscd sensitiveness to release, as

demanded by the changed conditions already referred to,
which tend to produce a very slow rate of rise of brake

1n

PC PASSENGER BERAKE FQUIPMENT

pipe pressure when releasing and recharging, especially
toward the end of a long train of heavy cars having large
reservoirs, It then becomes necessary to provide the
maximum sehsitiveness to an inerease in brake pipe pres-
sure, in order to insure all valves in the train responding
as intended.

13th. The elimination of the graduated release fea-
ture 1z especially provided for in the construction of the
valve. During the transition period when graduated re-
lease equipment is likely to be handled in the same train
with cars not cquipped with a graduated release. brake,
especially where long trains are handled and the air
supplied from the brake pipe likely to be limited in any
way from any cause, it is usually best to cut out the
graduated release feature until all cars are furnished
with this type of brake. All that is required to change
the “PC” equipment from the graduated to a direct re-
leasze bruke, either with or without the quick recharge
feature, or vice versa, is the loosening of a nut and turn-
ing of the Release Regulating Cap on the front of the
control valve head until the desired position is indi-
cated, the nut being then re-tightened.®  (See Figs. 1
aned 4.}

It should be further stated, that all the functions men-
tioned have been so combined that the requirements of

interchangeability with existing equipments have been
fullv satisfied.

*NOTE- -Some control valves in service have a =pecial “one
position” release reguolating capr which can he placed in only one
po=ition-—that which gives direct releasce with-guiek recharge,
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PARTS OF THE PC EQUIPMENT

AN AAASS LD
e e

The following is a list of the parts which make up the
cquipment with a short description of each:

shoes that when either piston iz foreed outward by air
pressure, this foree Is transmitted through =aid rods and
levers to the brake shoes and applies them to the wheels.

P
Equip
in Oppesite Directions

.

§ e ¥ 1. The control ralve which corresponds in a general
; 4y Z way to the triple valve of the old style passenger equip-
§ : ; & ment or more closely to the distributing valve of the
§ Poe “ET" locomotive brake. It operates to control the ad-
. misston of alr to and releaze of air from the brake exl-

. ‘r-:}“ inders.
9 | o 2. Two brake eylinders {one for service and both
$i for emergency applications} with pistons and rods so con-
E l nected through the brake levers and rods to the brake

r X

3. Two supply or storage reservoirs denoted as the
service and cmergency reservolrs respectively, according
to the brake cylinders to whichi they are related.

LMEAGENEY g wOE
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4, A centrifugal dirt collector, connected in the
branch ,pipe between the brake pipe and control wvalve
as near the control valve as circumstances will permit
for the purposc of preventing pipe scale, sand, cinders
or foreign particles of any kind from reaching the con-
trol valve.

LR e vag o)

CAD L Saras

Fig. 2. PC Passenger Brake
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5. A branch pipe air strainer, inserted in the branch
pipe close to the control valve for further protection to
this valve.
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6. A conductor’s valve placed inside eanch ear by
means of whieh the brakes mayv be applied by the con-
ductor mn ease of accident or emergency,

7. A branch pipe fee, various cut-out cocks, angle
corks, hose couplings, dummy couplings, ete., the location
and uses of which will he readily understood from the
isometric views of the cquipment, Figs. 2 snd 3, and the
descriptions which follow.

& Each brake cylinder is provided with an Awfo-
mafir Slack Adjuster. This ig a simple mechanism by
means of which a predetermined piston travel and con-
sequently a uniform eylinder pressure is constantlv main-
tained, cotmpelling the brakes on each ear to do their full
share of work, thus securing the highest efficieney and
reduring the danger of flat wheels whicl are likely to
accompany a wide range of piston trasvel, This device
establishes the running piston travel; that is, the piston
travel occurring when the brakes are applied while the
car is in motion; and since this is the time during which
the brakes perform their work, the running travel is
most important.

NOTE—In addition to the ghove parts, ope road has in=talled
a “eut-off valve in the pipe connecling the control valve and the
emergency reservoir when the same size service and emergency
hrake cyiinders are used. The purpose of this valve is to auto-
matically cut off the flow of air from the emergency reservoir to
the control valve and thereby prevent its u=e 1n the emergency
brake cyhinder but to permit it= use for quick recharge. When the
"broken” PO schedule is used, that is, when the emergency hrake
exlinder ix smaller than the scrviee hrake evilnder, a choke is
then locatsd at the point wihere the pipe from the control valve
enters the emergeney rescervoit,. This ehioke limits the rate of rise
of emergency brake cviinder pressure (o that obtained on equip-
ments whers the cut-off valve is used.
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LOCATION, ADJUSTMENT AND OPERA-
TION OF PARTS

The No, 3-E control valre* consists of four portions:

(1) Equalizing Portion.

12)  Applieation Portion,

13) Emergeney Portion.

(4)  Quick Action Portion,

These valve portions are supported upon the com-
partment reservotr which is bolted to the underframing
of the car, all pipe connections being made permanently
to this reservoir so that no pipe connections need to be
disturbed in the removal or replacement of any one of
the operating portions of the control valve,

The compartment reserroir is made up of the follow-
ing chambers:

Pressure Chamber.

Application Chamber.

Reduction Limiting Chamber.

The equalizing portion is similar, in a general way, to
the equalizing portion of the distributing valve used
with the “ET" cguipment, or the plain triple valve of
the old style brake. It is the portion which is directly
affected by variations in brake pipe pressure and it con-
trols (either directly or indirectly, through the medium
of the other portions of the control valve), the desired
vharging of the reservoirs, the application of the brake,
whethier 1n service or emergeney, and the release of the
brake.

“NVVTID O Far aleseriplion and (Nustrations of the No. 3-E con-
trol valve with vonimar oXhiaust outlet, =ee TEMe B3,
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Fig. 5. Na. 3.E Control Valve, Outline

The application portion corresponds to the application
portien of the distributing valve used with the “ET"
cquipment. It controls the flow of air only from service
reservoir to service brake cylirder and the release of
same, and has nothing to do with the cmergeney reser-
voir or the cmergeney brake eylinder.

The emergency portion contains a douhble piston and
slide valve which controls the flow of air from the cmer-
geney reservoir to the emergeney evlinder and the release
of same to the atmosphere,

PC PASSENGER BRAKE EYUIPMENT

The quick action portion corresponds in general design
and function to the quick aetion portion of a triple valve.
It operates only when an emergeney application of the
brakes is made, vents brake pipe air to the atmosphere
locally on each car and closes the vent to the atmosphere
automatieally after thie desired brake pipe reduction
lias been made.

Fig. 1 (lower view} shows the No. 3-F contrul valve
from the side on which the guick action portion iz lo-
cated and Fig. 6 iz a view of the opposite side witly the
portions separated from each other to show their relative
lecation and method of assembling.

APPLICATION FORTION LaRGLnR IR T LT SERY DL

'
EMERGENCH
PORTION

Fig 6. Neo. 3-E Contrel Valve. Showing the Different Portions
of the Valve
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PC PASSENGER BRAKE FQUIPMENT

Fig. 1 (upper view) is a photograph of the equaliz-
ing portion mounted on the triple compartment reservoir,
taken from directly in front. The release regulating cap
with its pointer and positions for cutting graduated re-
lease in or out is clearly shown.
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Fig. 8. No. 3-E Control Valve, Actual Section

Figs. 10, 11 and 12 show views of the seats and faces
of the equalizing and release slide and graduating valves
and of the emergency slide valve. The chambers, etc., to
which the ports in the seats connect are as follows:—
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Equalizing Slide Valve Seat: 1, Emergency Reservoir
Check Valve (under side); 2, Brake Pipe; 3 Release
Regulating Cap (open only when cap is adjusted for
graduated release and for quick recharge) : 4, Redyction
Limiting Chamber Exhaust; 5, Small End {chamber (i}
of Service Reservoir Charging Valve; 6, Reduction
Limiting Chamber; 7, Large End (chamber K} of Serv-
1ce Reservoir Charging Valve; 8, Release Slide Valve

Fig. 9. No. 3-E Control Valve, Equalizing Portion

Chamber (chamber E); 9, Application Chamber and
front of Application Piston (¢chamber C); 10, FEmergeney
Reservoir; 11, Pressure Chamber; 12, Slotted Port; 27,
Small Equalizing Piston (chamber F),

22
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Fig. 10. Equalizing Graduating Valve, Shide Valve, and Slide
Valve Seat
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charge); 16, Emergency Piston Exhaust; 17, Release
Regulating Cap (open only when cap is adjusted for
direct release and for quick recharge); 18, Application
Chamber Exhaust, also Release Regulating Cap (the
latter open only when cap is adjusted for direct release
and for quick recharge); 19, Application Chamber; 20,
Quick Action Closing Valve; 21, Emergency Reservoir;
22, Small Equalizing Piston (chamber F).

Emergency Slide Valve Seat: 23, Service Brake
Cylinder; 24, Back of Application Piston (chamber M) ;
25, Emergency Cylinder Exhaust; 26, Emergeney Cylin-
der.

LARAGE PISTON END

IE

PISTON EMD

® ®

RELEASE SLIDE VALVE SEAT

o2
et

. 11. Release Graduating Valve, Slide Valve, and Slide
Valve Seat

Release Slide Valve Seat: 13, Large Emergency
Piston (chamber P); 14, Small Emergency Piston {¢cham-
ber 8); 15, Release Regulating Cap (open only when
cap is adjusted for graduated release and for quick re-
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Fig. 12. Emergency Slide Valve and Slide Valve Seat
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Fig. 13 shows the flanges of the different portions of
the control valve and the seats on which these flange-
fit, with all ports marked o as to assist in readily locat-

ing to what portions or chambers the openings are con-
nected,

APPLICATION
PORTION SCAT
oM RLS

The diagrammatic drawings, Figs. 25 to 40 inelusive,
have been made up to azsist in describing the different
operations of the various parts of the eontrol valve,
They illustrate diagrammatically only those parts of the
valve which come into play as the various operations are
performed.  For the sake of clearness, the actual con-
struction of the parts has been disregarded. AR ports
and parts of the valve concerned in the perfermance of
the particular function to be described have been shown
as if located in the same plane, with the connections in-
dicated as clearly as possible and without attempting to
follow the actual construction of the valve.

QUICK ACTION EX
N
',
%

=
FLANGE CF

GUCA ACTIO
PORTION
=

EQUALIZING
PORTION

FLANGE OF

BRAKE PIPE
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>
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Furthermore, it will be noted that all ports and pass- z 3 z 23,0
. . - . .- [ v [ ]
ages which arc not operative in the various positions, . : g z 8§ 2 525333
. . - . . = w L =
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Fig. 13. Flanges of and Sea.s for No. 3-E Control Valve Portions
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Fig. 14. Brake Cylinder

IC PASSENGER BRAKE FQUIPMENT
Brake Cylinders

Twa brake eylinders per car are used. (See Figs. 2 and
3.} Only onc brake cylinder operates during service ap-
plications, but both are hrought into play when an emer-
gency application is made. This gives the necessary in-
creased braking power for emergency applications by
bringing the same brake cylinder pressure to act upon
the pistons of two brake cylinders instead of one. This
means that double the maximum service braking foree
is obtainable in emergency applications.

.

It will be noted that Fige. 2 and 3 differ in the ar-
rangement of the brake cylinders and related parts. Fig,
2, with brake cylinders pointing in opposite directions,
permits a somewhat simpler arrangement of the hand
brake rigging, while the arrangement shown in Fig 3
hrings the slack adjusters ant their connections into a
more convenient location for some installations. Whiech
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 ear.

Fig. 14 illustrates the section and end view of the type
of brake cylinder used with this equipment. The piston
3 has a solid push rod which iz connected to the levers of
the foundation brake rigging through the slotted cross-
head; 12 is a release spring which forces piston 3 to
release position when the air pressure is exhausted from
the opposite end of the evlinder; the packing cup 9
presses against the cylinder wall and prevents the es-
cape of air past the piston. A slotted crosshead 6

20
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Application of Slack Adjuster to Brake Cylinder

Fig. 15,

PC PARSEN{GER BRAKE FQUIPMENT

is used on the scrvice cylinder when the hand brake
rigging is designed to work in harmeny with the air brake
svstem—an arrangement which we strongly recommend
for all conditions where it is practicable. The slotted
crosshead on the emergency cylinder permits movement
of the emergency cvlinder lever in service application
without & movement of the piston of the emergency
eylinder.

The Automatic Slack Adjuster

The automatie slack adjuster is illustrated in Figs. 15
and 16. The brake cylinder piston acts as a valve to
contrel the admission and release of brake cylinder pres-
sure to and from pipe b, Fig. 15, through port ¢ in the
cylinder, this port being so located that the piston un-
covers it when the predetermined piston travel is ex-
ceeded. Whenever the piston so uncovers port a, brake
cylinder air flows through pipe b into slack adjuster cyl-
inder 2 where the small piston 19, Fig. 16, is forced out-
ward, compressing spring 21.  Attached to piston stem
23 is a pawl extending into casing 24, which engages
ratchet wheel 27, mounted within casing 24 upon screw
4, Fig. 15, When the brake iz released and the brake
eylinder piston returns to its normal position, the air
pressure in cylinder 2 escapes to the atmosphere through
pipe b, port a and the non-pressure head of the brake cyl-
inder, thus permitting spring 21 to force the small piston
to it= normal position. In so doing, the pawl turns the
ratehet wheel upon serew 4 and thereby draws lever 5
slightly in the direction of the slack adjuster eylinder,
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thus shortening the brake evlinder piston travel and
forcing the brake shoes nearer the wheels. As the pawl
is drawn back to its normal position, a lug on the lever
side strikes projection @, Fig. 16, on the eylinder, thux
ratsing the outer end of the pawl, disengaging it from
the ratchet wheel and permitting the screw to be turned
by hand if desired.

RELEASED AFPLIED

Fig. 16. Automatic Slack Adjuster Cylinder

To apply new shoes, turn casing 1 to the left, thus
moving lever 5 toward the position shown in Fig. 15,
until sufficient slack is introduced in the brake rigging.
To bring the shoes closer to the wheels and shorten the
piston travel, turn casing 1 to the right.

32

PC PASSENGER BRAKE FQUIPMENT

The screw mechanism is so proportioned that the
brake shoe wear is compensated for at the rate of about
4z of an inch for each operation of the adjuster, thereby
removing the danger of unduly taking up false travel
which would result in the shoes binding on the wheels.

The best results arc obtained by the use of copper
pipe from the brake cylinder to the adjust.z cylinder,
since this pipe is more flexible and does not corrode. It
should always be firmly secured.

Every time the brake cylinder is cleaned and oiled,
the slack adjuster should receive the sare attention, and,
after each ¢leaning and oiling, a test of the brakes zhould
also include one of the adjuster.

Fig 17. Reservoir

A3
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Reservoirs

The serviee reservoir is used te supply air only to the
service brake cylinder. The emergency reservoir, in ad-
dition to supplying air to the emergency brake ecyvlinder
in emergency applications, is also the source of air supply
utilized in obtaining the graduated rclease feature and
the prompt recharging of the equipment in service oper-
ation.

Enarneled reservoirs are now strongly recommended
on aceount of their durability and proteetion against
corrosion, oxidation, ete., preserving a greater factor of
safety than does the plain unenameled type, These reser-
voirg are enameled by a gpecial process both inside and
out.

Each reservoir is provided with a drain cock by means
of which all residue may be drawn off at {requent inter-
vauls, as water or oil colleeting will soon materially de-
erease the air storage capacity.

Following is a list of the standard sizes of reservoirs
used with the various sizes of brake cylinders:

Service Reservoir Emergency Reservoir

Cylinders

Size, w(:';;i:;acit.\-', Size, Capacity, .
Inches Cu. ITn. Inches ‘ Cu. In. Ueed With
16 x48 8577 16 x42 7436 | 2—14 in.
204x36 10158 16 x48 8377 1 2- 16 in.

}“ ]
|

204x48 14003 204x36 | 10158 | 2—18& in.
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Conductor's Valve

The conductor's valve may be located at any con-
venient point in the ear, preferably with o cord at-
tuched to its Landle and running the length of the car,
Liowever, one valve may be placed at cach end which will

i FIPE

BRAKE HIFE

IeIPE
ATMDSE N R

Fig 18, B-3.A Conductor's Valve*

obviate the necessity of the cord. When this valve is
opened, the air from the brake pipe fows directly through
it to the atmosphere, setting the brakes in emergeney. It
“hould therefore be usced only in case of actual danger
and shiould then be opened as wide as possible and left
open until the train stops.



Fig. 19.

Centrifugal Dirt Collector
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Centrifugal Dirt Collector

The ecentrifugal divt collcetor g located in the branch
pipe in order to protect the control valve against the
entrance of pipe seale, sand, cinders, dirt, or foreign
«uhstanees of any kind.

Fig. 19 is a sectioned view of the new standard
“Cheek Valve Type” in which the detachable enlarged
dirt. chamber and the check valve are the ontstanding
features,

The new design comprises two separate pertions; the
upper or body portion to which the pipe conneetioms are
made, and the lower or dirt chamber portion which con-
tiaing the brass umbreila shaped cheek valve. The two
portions are bolted together and the joint between iz
proteeted by means of a rubber gazket.

Tlie detachable dirt chamber provides for casier
cleaning, and the increa~ed capacity permits of longer
time between cleaning perinds (mav be the same az for
control valve amd brake exlinder:,

The purpose of the cheek valve is to liold in the dirt
vhamber the ecolleeted dirt under all econditions of air
brake operation. The body portion has & machined seat
against which the check valve <eals wlen a heavy re-
duction in pressure occurs above it, such as that during
an emergeney application or recharging an empty equip-
ment. thereby shutting off eommunication between the
dirt chamber and the dirt collector outlet. The check
valve 1% =0 designed and placed on the valve stem as
to permit of a rocking motion wherchy any fine dust
which may eollect on top of the cheek valve will he
<uiken off mte the dirt chamber.
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PIPE FITTINGS

The purpose of the Branch Pipe Tee, 1s to prevent
moisture that may he deposited in the brake pipe, from
any cause, draining into the branch pipe conneetion and
from thence into the control valve. While the centrif-
ugal dirt collector has proved very efficient in eollect-
ing moisture and dirt from the piping of the air brake
svstem thereby protecting the contrel valve, the use of
the branch pipe tee illustrated in Fig. 20 will materially
assiet in preventing the execssire deposit of moisture in

10 BRAKE PIPE
/
-~ TOR \

— TN ARANCH FIPE -

Fig. 20. Branch Pipe Tee

the branch pipe sometimes oceasioned in charging and
testing trains from poorly esigned vard plante, or
beeause the locomotive has n=ufficient reservoir eapae-
itv or cocling pipe to msure precipitation of the water
before passing to the brake syvetem.  This fitting has
the interior coring <o designad that the outlet from the
brake pipe to the branch pipe iz at the top. ‘Thus, as air
enters at K from the brake pipe it 1 deflected upward
and mecde to pass through the outer chamber I and

3R
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e
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thence through the pipe opening at the side to the branch
pipe, the moisture and heavy particles of dirt passing
on through the brake pipe.

These fittings are made in two forms, one having the
hraneh pipe connections at the side and the other having
the connection at the bottom. Unless otherwise specified
the former, as illustrated in Fig, 20, will be furnighed.

Fig 21. Cut-Out Cock

The euf-oul cock, of whieh there ig onc 1-inch in the
hranel pipe, should he placed where it can be casily
reached but protected from aeeidental closing.  The
handle should be in such position that, as affected by
vibeation, it would tend to Jar open insfead of shut.
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The Angle Cock (1l -Inel), as weed at ench end of
the bruke pipe, is provided with a self-locking handle
which locks in efther oper or closed position.  This fea-

Fig. 22 Seli-Locking Angle (ock

ture insures agminst accidental movement of the handle
by flving missiles, loose hrake rod-, swinging cheek
clinins, or other causcs.
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flose Conncctions make the brake pipe continuous
throughout the train, When cars are being separated,
as In switching, the hose should be uncoupled by hand,
to prevent rupture or damage.

Fig. 23. Hose Connection

Dummy Couplings are provided at each end of the
car to which the hose couplings should be sttached when
not coupled up, to protect against injury to the hose
couplings or dirt entering the pipes.

Fig. 24.
Dummy Coupling
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OPERATION

k

8 ,¥ %

Eé £z é g% %3 5§ Before taking up the various p(}.-iitiOI.lS assumed ‘b}'
E§ g: iy ':?? ;E, _ 1 & . the valve, rr?ference shiould he made to Fig. 25, showing
§5 5" 5 gég@gz’\ : 1 . * diagrammatically all of the poris and operative parts of
A - ¥ \\f’% H 'i the control valve in Normal Position. Thig is the posi-
il \)%%\“\“ 5 i tion whirh the various parts of the valve would occupy
4 CRF 1 5 J with all parts properly assembled, but before anv air bhas
;_; =4 3 iR & § been admitted to the brake pipe, and i= shown lere in
B ‘-g Bl ¢ % order to indicate the relation of all the ports and detail
i N g é parts of the valve which will not he shown complefe in

5B < o x any of the succecding views.
5§ & 5 ) All of the chiambers, conneetions and details parts of
- ,‘ the valve are clearly indieated o that further explana-
E - tion will be unneeessary. It will be noted that the vari-

ous chambhers, ete., have heen designated either hy name
or by letter. but that the ports have not been designated.

AFP CHAM. EX
/ CHAMBER
ICHECK WALVE

RS

Fig. 25. Normal Position

" Tn deseribing the operation of the valve in detail, the
z . . . . N
Sg portinns from, and to, which the air moves in the varinus
g = o . .
s N al u positions have been earefully explained but with only
oot w & . .
ey %t stich references to the path pursued as will enable its
F-s] L . -
i °g 2 g g course to be easily followed hv refercnee to the illustra-
w 29 R = £ . ' ’ . .,
2 23 ceis %3 tions. It should. therefore, he constantly borne in mini
igi: ¢ ¢ h descriptive matter is i lete wit] -
ix Fer i = o that the deseriptive matter 15 Incomplete without econ
W oA SHE W . P .
3%3 §§§ 8 stant referenece to the diagrammatie illustrations, and
£ ot &8 that only by a study of both the text and the diagrams
£ . . .
g can o clear understanding of the manner in which the
g e tions of the control valv formed, he obtained
H -8 functions of the control valve are performed, he abtaines
' w
w o . . A vy - .
g ; =E ¢ It will be noted that i Fig, 25 the relense regulating
o 10 N . . . s
; i, w ! %El;' . '.I ey % ¢B 2 vap Is shawn In its Graduafed Releaze posgition.  Just
z w3 &) | F] I 2 . .y v -
3 B, g gg, =% g‘i’%% 53 Eg = below it are shown the positions which the eap oecupies
50w g% %S0 22T x ¥ oo =
2 Sw¥¢ Eiz 34 833E 35 ar
= W RGeS T LOw wd e
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when adjusted for direct instead of graduated releasc.

E In all the suecceding views, except Figs. 37 and 38, the
g cap s eonsidered to be adjusted for graduated release.
< s Fig. 82 with the accompanying explanation, vefers to the
R = p YIng _
9 operation of the valve with the cap adjusted for direct
- ; i T rclease while Fig, 38 illustrates the valve with the cap
w ; I T . f
E N e A adjusted for quick recharge.
: ) 1
g MY 2 s \ 5y
5 g N g g RELEASE AND CHARGING POSITION
a & N P 3 0% i i
" il _ g E i Tig, 28 shows dmgr:@mat@nlly only tlmﬁ.c pnr.'ts and
5 e ports whiel) are operative while the brake is being re-
E 5 " 3 leased and tho presswre chamber and emergency and
£ 3 E service reservoirs are heing charged.
< SHE In charging the empty equipment, air from the brake
o 2 pipe entering the contrel valve at the point indieated,
o =1 I3 +
2 S T pusses ta chambers B and A and forees the cqualizing
£ S E & and release pistons of the equalizing portion, with their
e o Q e . -
o ;‘; P uttuehed valves, to Kelease position, Brake pipe air
% S 6zs ¥ then passea from chamber B, lifting the equalizing check
& ' N .
S gt cwd 5 valve, aml by way of the equalizing slide valve into
g SEb 93 g chamber D, Air from chember D then flows through the
w 3x T v o . .
239 R equalizing gradunting and slide valve, (so shown in the
- ¥ W . . . -
g ° o & dingrammatic drawing for the sake of clearness. Tn this
E y and n number of instanees following, this port in aetual
i ? p
g Py 2 valves apens past fhe end of instead of throngh the grad-
H B = I } .
u g x uating valve), past the emergeney reservoir cheek valve
a T T 3 z : - :
g - woow | « L . 5 - and thenee in two directions, {1} to chumber R and to
g ¢ of 383357 %3 22 3 oo th y reservoir and (2) through t} alizing
£ 3 EY w3 5% Eof 53 52 g - 10 emergenecy reservolwr an irough the cqualizing
F 3By oz 29 2513 e 32 o slide valve to two different ports connecting (1) to the
3 § E Z& ¥ T 05 ¥ 9a it w ' . . .
- : service reservoir charging valve, thenee to the service
44
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reservorr and (2) by way of the release regulating cap
and through the release slide valve and past the end of
the release graduating valve to chamber E.

Air from the brake pipe and chamber B also flows
through feed groove i and charges chamber E.

From chamber E, the air flows by way of the equal-
izing slide valve in two directions, (1) to the pressure
chamber direct (which is thus charged to brake pipe
pressure) and (2) to chamber K. With substantially the
same pressures (brake pipe pressure as explained) in
chambers G and K, and a lower pressure (scrvice res-
ervoir pressure) in chamber H, the service reservoir
charging valve remains in the position shown in Fig. 26,
being held in this position until the recharging is com-
pleted, 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 G and H.

Referring to Fig. 25, it will be noted that the pressure
chamber check valve prevents the air in chamber E {rom
flowing directly to the pressure chamber. Consequently
this check valve is not shown in Fig. 26. It allows, how-
ever, a free passage of air in the opposite direction. That
is to say, when charging or recharging, air reaches the
pressure chamber only by way of the equulizing slide
valve but during an application of the brakes (to be ex-
plained later) the pressure chamber and chamber E are
to all intunts and purposes one and the sume and muy be
then referred to as sueh.

Chamber F at the small end of equalizing pisten i3
connected through the release slide valve to the emer-
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geney piston exhaust and atmosphere, thus holding the
equalizing pisten and its valves positively in Release
position.

Chamber S at the sinall end of the emergency piston is
vonnected through the release slide valve to the emer-
gency piston exhaust und the atmosphere in Release posi-
tion, thus holding the emergency piston and its valve
positively in the proper position.

The reduction limiting chamber i3 connected through

the equalizing slide valve to the reduction limiting
chamber exhaust and afmosphere.

The application chamber and chamber € are connect-
ed through the release slide valve and graduating valve
to the application chamber exhaust port leading to the
atmosphere.

The service brake cylinder is connected through the
exhaust slide valve of the application portion to the
service brake cylinder exhaust port leading to the atmos-
phere.

The emergency brake cylinder is connected through
the emergeney slide valve to the emergency eylinder ex-
hiaust port leading to the aimosphere.

It will be noted that Fig. 25 and some that follow
show u small cavity in the release graduating valve.
This cavity is connected to the emergency piston exhaust
it all positions of the valve, but has no other connection.
The purpose of this eavity is merely to insure thut, under
ull conditions, there will be sufficient differential pressure
acting on the graduating valve to hold it to its seat.
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SERVICE APPLICATION

a. Preliminary Service Position

With the cquipment fully charged as explained above,
the result of a serviee reduction in brake pipe pressure
will be to lower the pressure in chambers A4 and B below
that in chambers D and E, thus creating o differential
pressure on the equalizing and release pistons.  Sinre
chamber F is open to the afmosphere (see Fig. 26), the re-
lease piston will move on a much less differential than the
crqualizing piston. There is a small amount of lost motion
hetween the release piston and release graduating valve
and somewhat more between release piston and release
slide valve =0 that during the first movement of the re-
lease piston, the release slide valve still remains in its
Release position, thus keeping chamber F oopen through
the emergeney piston exhaust port to the atmosphere.
The release piston. therefore, i= the first to move when
brake pipe reduction is made and it carries with it the re-
lea=e graduating valve ard finally moves the release slide
valve to the position shown in Fig. 27, called Preliminary
Serviee position.  In this position the piston has closed
the feed groove © {which is therefore not shown in Fig.
27) and just touches the release graduating piston sleeve,

The function of the valve in this position is to elose
the port leading {rom the application chamber to the
afmosphere (which is therefore not shown in Fig. 27) to
close the port connecting chamber F to the emergency
piston cxhaust and to open this latter port, connecting
chamber E past the end of the release graduating valve
and through the release slide valve to chamber F. Pres-
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sure chamber air is therefore free to flow past the pressure
chamber check valve to chamber F, thus balancing the
pressures in chambers F and 1) on the opposite sides of
the small end of the equalizing piston.

The other connections shown in Fig. 27, which re-
main as shown in Fig. 26, continue to perform the same
functions as explained with referenee to Fig. 26, and con-
sequently do not need to be again referred to.

This position, it should be understood, is azsumed
only momentarily and should be regarded as the first
stage only of the complete movement of the parts from
Release and Charging to the Serviee position of the parts,

b. Secondary Service Position

The balancing of the pressures in rhambers F and D,
us explained, permits the equalizing pizton to move In
aceordance with the difference of pressure already exist-
ing between chambers I and A0 When the shoulder on
the end of the piston stem comes in eontact with the
equalizing slide valve, ay ghown in Fig. 28, a connection
is momentarily made from the cmergency reserroir
through the equalizing slide valve and past the end of
{nlthough shown as throwgh in the diangrammatic view:
the grudunting valve to chamber 130 The purpose of this
conneetion (which 1s eut off, it will be observed, as soon
as the equalizing piston is moved bevond the equalizing
pistom stop sleeve) is to provent a drop in pressure in
chiomber 13 which would otherwisze take place on ae-
count of the movement (displieed of the equalizing pis-
ton.  The displacement of the equalizing piston i= =uf-
firiently great. compared with the volume of elenber 13,
to require the provision just explained.
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At the =atue time the pressure chamber is connected
througlh the equalizing slide valve and graduating valve
to chamber D, thus kecping the pressures in these two
chambers equal.

The other connections remain as explained under the
hewding “Preliminary Service Position.”

¢. Service Position

The differential between the brake pipe pressure in
chamber A and the pressure in chamber D (pressure
chamber pressure as explained) is sufficient to move the
equalizing piston and its valves past the intermediate
seeondary service position into Service position (Fig. 29)
in which the equalizing piston just touches the cqualizing
graduating spring sleeve.

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

The pressure chamber 1= connected to chamber £
through two channels, first, by woay of the pressure cham-
ber check valve to chamber E and thence past the end of
the release graduating valve through the release slide
valve to ~hember D by way of a port past the end of
{shown us through in cut) the equalizing slide valve, as
well as through chamber F, and, second, the pressurc
rhamber 1s also connected dirvectly to the seat of the
cqualizing slide valve and past the end of (shown asx
through in cut) the slide valve direct to chamber 1.

From chamber I} air from the pressure ehamber can
flow past the end of the equalizing graduating valve and
through the equalizing =lide valve to the application
chamber and chambor (0 on the faee of the application
[Mston.
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The pressure of the compressed air thus admitted to
chaniber C causes the application piston to move to its
Application position, compressing the application piston
spring in so doing,

In this position the brake cylinder exhaust slide valve
vloses the brake cylinder exhaust ports (which, therelore,
are not shown in Fig. 29) and the application slide valve
opens the application port, permitting air from the sery-
e reservowr {chamber N} to flow to chamber O and
the service brake cylinder, thus applying the brakes. The
air flowing thus fo the service brake cylinder also flows
by way of the emergeney slide valve to chamber M, in
whicl the pressure 1s inereased equally with that of the
service brake cylinder. The flow of air from the service
reservoir 10 the service cylinder continues, therefore, until
the pressure in the service brake cylinder and in chamber
M becomes substantially equal to that in the epplication
chumber on the opposite side of the application piston.
The application piston spring then returns the piston and
the application slide valve back to Lap position (sve Fig.
30), thus holding the brakes applied with a service brake
eylinder pressure substantially equal to that put into the
application chamber, as before mentioned.

It will be noted that in Seriice position, the reduction
limiting chamber and emergency brake cylinder still re-
main connected to the atmosphere, as explained under the
leading “Release Position.”
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d. Service Lap Position /‘,{f{? H \\\ %
w, B9 &8 L% N &
In case that less than a full service reduction is made, ({:/ég ; § E"g §§ _ -
that is to say that the brake pipe pressure is not reducod £3 E\E £E 23
below the point at which the pressure chumber and appli- m : -. :
cation chamber pressurcs equalize, the flow of air from { . il ,
the pressure chamber to the epplication chamber as ex- § fm_\‘\\% ;
plained under the heading “Serviee Position” will finally 2- CR LR ] £
reduce the pressure in chamber D to slightly below that c & z W :
to which the brake pipe pressure is reduced, The slightly - i 5 e g
higher brake pipe pressure in chamber A then eauses the Bl ¢
equalizing piston and graduating valve to return to their H
Service Lap positions (Fig. 30) and close communieation .
from the pressure to the application chamber and holding g
whatever pressure was built up in chamber € and the . Sl 7
application chamber, I RS
T Bt A ]

It will be plain that any deerease in brake evlinder
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FIETOMN

pressure, due to leakage, will now reduce the pressure in
chamber M below that which is bottled up in the appli-

3
il
x
cation chamber (chamber C). The differentinl pressure Z T 3
. . . . ’ . [ \\\\ E
thus established on the application piston will eause it to e YR z
. i . U = o as u
move again toward its Serviee position and open the ap- 3 A3 2
. . . . . o I
plication valve port, as shown in Fig. 31, just cnough ] =
. . . B [~
to supply a sufficient amount of air from the service res- = H
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ereoir to the service brake eylinder to restore the de- H M
o
. . o H g
pleted brake evlinder pressure to its original amoeunt, - Ll 3
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The release piston and graduating valve may or may
not return to their Lap positions at the same time as, and
in a manner similar to the movement of, the applieation
pisten and valves, but they perform no function in either
case.

Otherwise the parts remain the same as in Serriee
nogition.

e. Over Reduction Position

If the brake pipe reduction is earried below the point
at which the pressure and epplication chambers equalize
i86 lhs. when using 110 lbs, brake pipe pressure and 55
Ibs. with 70 lbs. brake pipe pressure), such an over re-
duction results in lowering the pressure in chamber A
helow that in chamber I {pressure chamber pressure).
The equalizing piston consequently moves beyond its
Serrice position (Fig: 29) earrving with it the equalizing
slide valve and graduating valve fo what is called the
“(wer Reduction Po<ition™ (Fig. 310,

The relative resistances of the release and equalizing
griuluating springs i= such that the release piston and it=
valves still remain as in Serrviee, although for the moment
the same differentinl hetween pressure chamber and
hrake pipe pressure is acting upon the release piston as
was sufficient to move the equalizing piston and its valves
to the Over Reduetion position,
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The result is that air from the pressure chamber,
(which is still connected to chamber D in substantially
the same manner as explained under “Service Position")
now flows past the end of the equalizing graduating valve
and through the equalizing slide valve to the reduction
limiting chamber instead of to the application chamber
as in Seruvice position,

The reduction limiting chamber being at atmospheric
pressure, permits the pressure in the pressure chamber
{and chambers E and 1)) to drop in accordance with the
continued over reduction of brake pipe pressure, to the
point of equalization of the reduced pressure chamber
pressure and the reduction limiting chamber pressure.
Otherwize the condition of the pressures in the reservoirs
and brake cylinders controlled by the control valve is
unchanged, except that in the movement of the equaliz-
ing slide valve to Over Reduction position, a connection
is made from the application chamber and chamber C by
wuy of the equalizing slide valve to the top (chamber )
ol the service reservoir charging valve, and from chamber
D (pressure chamber pressure} past the end of the equal-
izing graduating valve and through slide valve to chan-
ber K. Since the pressure in the pressure chamber is
being reduced, as alrendy explained, while that in the
application chamber iz about 86 bs. pressure, the service
reservoir charging valve is not lifted, but is held down to
tts seab,

The application valve port i3 shown partly open, sup-
plying brake evhinder leakage.
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f. Over Reduction Lap Position
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Provided the brake pipe reduction is not carried below
the equalizing peint of the pressure chamber and reduc-
tion Iimiting chamber, a slight reduction of the pressure
in the pressure chember (and chambers D and E} below
thiat held in the brake pipe, resulting from the continued
How of air from the pressure to the reduction limiting
chamber, will eause the equalizing piston and graduating
valve to be returned to Over Reduction Lap position
(Fig. 327, This eloses the port from the pressure cham-
ber to the reduction limiting chamber and  prevents
further flow of air in this direction, but otherwise all
purts nnd pressures are as explained above under hewd-
mg “Over Reduction Position,” exeept that the port
connceting chamber D past the end of the equalizing
gracdunting valve and through slide valve to chamber
K 1= blunked by the movement of the equalizing grad-
uating valve,
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Fig. 32. Over Reduction Lap Position
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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 reduction limiting chambers
equalize, the pressurc in the pressure chamber can no
longer continue to reduce in accordance with the still
falling brake pipe pressure. This results in a differential
heing established hetween the pressure in the pressure
chamber (and chambers 1D and E) and the brake pipe
pressure which, when the brake pipe pressure is re-
duced below 60 lbs, when ecarrying 110 lhs. brake pipe
pressure or below 38 Ibs. with 70 Ibs. brake pipe pressure,
te sufficient to cause the release piston to travel to its
extreme (Emergency) position and produce quick action
and an cmergency application of the brakes as will be
explained under the heading “Emergency Position.”

2
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RELEASING

a. Preliminary Release Position

Whether the partz are in Service Lap or Over Redue-
tion Lap position, after an application has been made,
an increase in brake pipe pressure above that in the
pressure chamber (vhambers D and E) will cause the
equalizing piston and itz valves to return to the release
positions described below.

The equalizing pizton moves before the release piston,
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 and
itg attached valves,

In Preliminary Release position (Fig. 33), it will he
noted that ckamber E behind the release piston, is con-
neeted by way of the equalizing =lide valve and gradua-
ting valve to the reduction limiting chamber exhaust.
This connection is made but momentarily, in what may
be considered the first stage of the movement of the parts
to Release position. It plays o very impertant part, how-
ever, in the release operation of the valve, since by thus
insuring a momentary but material drop in the pressure
in chamber E below that in the brake pipe and in cham-
ber B, the release piston is forced to return positively to
its Release position shown in Fig 34— Secondary Release
position.

In Preliminary Release position, the pressure chamber
1z connected by way of the equalizing shide valve to
chamber F. The pressure thus sctivg in chamber F, in
addttion to the force of the equalizing stop epring, serves
to msure that the equalizing piston and its valves hesi-

n3
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i i

n_i\
w g tute in Preliminary Kelease position for o sufficient
P é; ;s g,é length of time to reduce the pressure in chamber E (as
$oegoag 3¢ already explained). .
I [ :: na' E w § . N . . . . X
2 <@ =S It will be observed that the application piston iz still

) in it= Lap position, holding the pressure in the serviee
= brake eylinder. This rontinucs until the release of air
A s from the epplication chamber and chamber ', which does
\ E ¥ not take place until the parts move to the next stage in
«] 5 g * the release movement, called Secondary Release position,
; z § Fig. 34,
Tl §3 0 Z In the movement of the equalizing slide valve to Pre-
E M i :: Liminary Release position, the reduction chamber is con-
EI;} 3 5 _;"; nected to the reduction ¢hamber exhaust port anc_i the
283 5w atmosphere and =0 remains until the parts again move
EE;;” ) o to Orer Reduction position or beyond.
b N £ Although there are other eonnections made in the Pre-
2 LF : .% ' liminary Release position as shown in Fig. 33, they per-
Y i g 1 & form no particular function other than has already been
o v "'_ H - deseribed. and consequently de not need to be again re-
N e e 3 : ferred fo.
. A L v '
\“\ o Eg‘;‘ ] = b. Secondary Release Position
NG 2 E In the movement of the parts to Release position, the
‘ next stage, following the Preliminory Release position,
§a

z i= ealled the Secondary Keloase po-ition and 1= shown in
? Fig. 34, Tt will be scen from the llustration that the vent-
5 ing uf the alr from chamber £ through the equalizing
Z <lide vadve and graduating valve to the roduction imif-
g g E 5, ;‘ g :3: - Eé é i r'h(u{tbf?r edhanst has lj(::aultvd in the I‘Cl;.lti\'el‘v high.er
i3 :ic CE3 B i3 - brake pipe pressure moving the release piston und its
ge 25 235 &3 22 vilyves to their Refease positions, although for an instunt
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the equalizing piston and its valves still remain as shown
in Fig. 33 —Preliminary Release position,

With the release piston and its valves in the position
shown in Fig 34, a connection iz made from chamber F
through the release slide valve to the emergency puston
exhaust. At the same time the pressure chamber 15 con-
nected by way of the equalizing slide valve to the same
port which connects chamber F to the atmosphere. This
tends to maintain the pressure in chamber F temporarily
g0 as to insure the connection from chamber E to the
atmosphere being held open, as explained above, until
the release piston and its valves are entirely back in their
Release positions. In =0 moving, however, the release
slide valve is gradually increasing the size of the opening
from chamber F to the atmosphere, until a point is
reached where the pressurc in chamber F is lowered suf-
ficiently to permit the differential pressure already acting
on the equalizing piston to start this piston toward 1its
Release position.  The resulting movement of the equaliz-
mg slide valve restricts and finally stops entirely the flow
of atr from the pressure chamber to chamber F, the pres-
sure in whicl 1s, therefore, rapidly exhausted to the at-
mosphere through the ports already mentioned and the
equalizing piston and 1ts valves are then held positively
in their Release position as shown in Fig, 33,

Comparing Fig. 33 and Fig. 34, it will be noted that
the movement of the release piston, slide vylve and grad-
uating valve from the position shown in Fig. 33 to that
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shown in Fig. 34, opens communication from Chamber E
past the end of the release graduating valve, through the
release slide valve and release regulating cap and through
the equalizing slide valve to the reduction limiting cham-
ber exhaust and atmosphere. This outlet from chamber
E to the atmosphere is simply additional, it will be noted,
to that already existing as explained in connection with
Fig. 33, and, like it, is but momentary, In the succeed-
ing position (Fig. 35) both these connections from cham-
ber E 1o the atmosphere are cut off.

The movement of the release graduating and slide
valves to their Release positions opens the application
chamber and chamber C by way of the valves mentioned
to the application chamber cxhaust and atmosphere.
The resulting reduction of pressure in chamber C below
that exerted by the application piston spring and the air
pressure in chamber M causes the application piston, with
its attached valves, to move back to Kelease position
(Fig. 34), opening the service brake cylinder through the
exhaust valve to the service cylinder exhaust and afmos-
phere. The release of the brake is, therefore, commenced
as soon as the release piston and its valves are returned
to their Kelease positions.

While there are other connections shown in Fig. 34
besides those just explained, they perform no particular
function, go far as the momentary position of the parts
in Secondary Release position (Fig. 34) is concerned,
and will, therefore, not be referred to until all can be ex-
plained together under the heading “Graduated Release
Position™ (Fig, 351,
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Fig. 35. Graduated Release and Release, Charging Pressure Chamber Only
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c. Graduated Release Position

As already stated, the movement of the relense slide
valve to its Release position connects chamber F to the
emergency piston exhaust and atmosphere, causing the
equalizing piston and its valves to be moved to and held
positively in their Release positions, as shown in Fig. 35,

It should be clearly understood that a very slight in-
rrease in brake pipe pressure {about 114 to 2 lbs) above
that remaining in the pressure chamber, is sufficient to
move the parts through the suecessive momentary posi-
tions of Preliminary and Secondary Release as just ex-
plained, until they reach their final positions shown in
Fig. 35—Craduated Release position.

In this position igradusted release being assumed to
be cut inl, the application chamber and chamber C are
vpen through the releise slide valve and graduating valve
to the application ¢hamber exhaust and atmosphere. So
fur as this connection is concerned, the release would be
complete provided the parts did not move, but it will be
noted that in this position also the emergency reservoir
1% connected by way of the equalizing slide valve, and
the release regulating cap {which ir adjusted to give
graduated release) through the release slide valve and
past. the end of the release graduating valve to chamber
E. The pressure in the emergency reserroir is substan-
tially that to which 1t wus originully charged, namely,
normal brake pipe pressure. The pressure in chamber
£, 1t will be remembered, was reduced equally with the
pressure ehamber pressure when the brake application

7n
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wus made.  Alr from the emergency rescrvoir, at the
higher pressurc. will therefore flow into chamber E and,
from chamber E, by way of the equalizing slide valve, to
the pressure chamber, at the lower pressure, and tend to
increase the pressurc in chamber E and the pressure
chamber ut-the same time that the brake pipe pressure in
chamber B is being increased, If the pressure in chamber
E rises faster than that in chamber B, the higher pressure
which will soon be huilt up in chamber £ will move the
release piston and graduating svalve over toward Grad-
uated Release Lap position (Fig. 36} and either partially
restrict or wholly stop the flow of air from the appliea-
ton chamber to the atmosphere, and from the emergency
reserrorr to chamber E. If the brake pipe pressure is
merensed very slowly, the relatively rapid inecrease of
pressure in chamber F mayv cause the releaze piston and
graduating valve to graduate the release as explained in
connection with Fig. 36.

The eseape of air from the application chamber and
chamber € to the afmosphere as already explained In
connection with Fig. 34 results in the application piston
~pring and brake cylinder pressure acting in chamber M,
moving the application piston with its valve back from
their Lap positions, as shown in Fig. 33, to their Release
position, a= shown in Figs, 34 and 35, in which position
alr from the brake cylinder 1s exhausted to the atmos-
phere by way of the exhaust valve and service eylinder
exhaust port.  Whether the brake cylinder pressure is
entirely or only partially released depends upon whether
the cxhaust of air from the application chamber and
chamber " is partial or complete.  This has already been
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referred to and will be further mentioned in connection
with Fig. 36. It will be noted that in Figs. 33, 34 and
35, the reduction limiting chamber is connected to the
reduction limiting chamber exhaust and atmoesphere
through the equalizing slide valve, and that in Figs. 34
and 35 chamber S i3 connected through the release slide
valve to the emergency piston exhaust and atmosphere,
so that the air in these ehambers 1s completely exhausted
to the atmosphere when either a graduated or direct
release i3 made.

Referring to Fig. 35, it will be noted that chamber F
is connerted to chamber K and that air from the cmer-
gency reseryvoir has access to chamber (. These connec-
tions being opened by the movement of the equalizing
slide valve to its Release position whether or not the
service reservoir charging valve will be opened and per-
mit the recharging of the service reservoir to begin at
once, will depend on the relative pressures in the pres-
sure chamber, emergency and service reservoirs, With
the ordinary manipulation of the brake, the service reser-
voir charging valve will remain elosed, as shown in Fig.
35, preventing the air from the emergency reservoir
reaching the service reservoir and the pressure chamber
only will be recharged until its pressure has heen in-
creased to within about 5 lbs. of that in the emcrgency
reservoir,

The other connections which are shown in Fig. 35
have been fully explained in what has preceded and
require no further mention at this time sinee they are not
concerned in the particular function under discussion.
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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. 35
and the release will be complete and without graduations,
Tle only change which takes place while such a release is
being made is the movement of the service reservoir
charging valve from the position shown in Fig. 35 to that
shown in Fig. 36, which should properly be regarded as
illustrating the final stage in the recharging of the equip-
ment of which Fig, 35 illustrates the initial stage. That
is to say, at first the pressure chamber alone is recharged
and this recharge is accomplished {as has been pointed
out) from the emergency reservoir only, without any air
being drawn for this purpose from the brake pipe. The
air which is supplicd through the brake valve to the
brake pipe is, therefore, given every possible advantage
and opportunity to accomplish what is intended when
the brake valve handle is moved to Release position,
namely, to release the brakes by causing an increase of
pressure sufficient to accomplish this, throughout the en-
tirc length of the brake 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. 26. That is to say, when the pressure chamber
has been recharged to within about 5 1bs. of the pressure
remaining in the emergency reservoir, the service reser-
voir charging valve is lifted from its seat, opening the
connection from the emergency reservoir to the service
reservoir and as the brake pipe pressure continues to he
inerensed, the service reservodr, emergency reservoir and
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?

pressure chamber are finally recharged to full brake pipe
pressure by the air coming from the brake pipe, as
already explained in connection with Fig. 26.
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If, howevcer, the brake pipe pressure is not fully re-
stored, a graduation of release being made; that is, if the
brake pipe is partially recharged and the brake valve
handle then returned to Lap position, the continued flow
of air from the emergency reservoir to pressure chamber
and chamber E, as previously explained, will increase the
pressure in the pressure chamber and chamber E above
that of chamber B which is now stationary, causing the
the release piston 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
m Fig. 36. This closes the exhaust from the applica-
ton chamber 10 the afmosphere and prevents further flow
of air from the emergency reservoir to the pressure cham-
ber and chamber E.
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ig. 36. Graduated Release Lap Position
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The flow of air from the service brake cylinder to the
atmosphere {(continuing as explained in connection with
Fig. 35), will at once reduce the pressure in chamber M
below that now retained in chamber € by the small
amount which is sufficient to cause the application piston
to move over to the position shown in Fig. 36, in which
the exhaust valve is closed, thus preventing further re-
lease of air from the service brake cvlinder, The other
connections remain as already explained.
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¢. Release and Charging Pressure Chamber and
Emergency and Service Reservoirs
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The gradual release of brake cylinder pressure may
be continued as explained above {Fig. 36) until the pres-
sures in the emergency reservoir and pressure chamber
have become equal. On account of the relatively large
volume of the emergency reservoir compared with that
of the pressure chamber, this equalization will not take
place until the pressure chember has been recharged to
within about 5 lbs. of the brake pipe pressure carried.
Beyond this point, whatever small amount of pressure
may remain in the service brake cylinder is released en-
tirely and the emergency and service reservoirs, as well
as the pressure chamber, are recharged from the brake
pipe as described in connection with Fig. 36.
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§ 23 assumed to be in the position for graduated release. Fig.
§ ¢3 ; g 3 37 corresponds to Fig. 35, except that the release regu-
5 §§ iy - lating cap is adjusted for direct release. It will be noted
§ §§ g - that there is now no connection from the emergency
® u reservoir to the pressure chamber or chamber E. Con-

i sequently the pressure chamber is being recharged only
% g by air from the brake pipe going through feed groove ¢
o ; s to chamber E, and thence by way of the equalizing slide
§ g 5 g3 3 5 g3 Yot Ej valve, to the pressure chamber. The presture in cham-
3 5 £y 5¥ pgy 83 §§ z ber E cannot, therefore, increase above that in chamber
2 §§ 58 FEHEL L B and the release piston, graduating valve and slide
} " "1 o valve remain in the position shown in Fig. 37.
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With the release regulating cap adjusted for direcr
release; it will be noted from Fig. 37 that the application
chamber and chamber € are open through the releasc
slide valve to a port connecting through the release regu-
lating eap to the application chamber exhaust and a#mos-
phere. This affords an outlet from the application cham-
ber to the atmosphere which eannot be closed as long as
the releaxe slide valve remnains in the position hown, even
though the release piston and groduating valve, should,
from any cause, be moved back so that the relense grad-
uating valve would partislly or entirely restriet the ap-
plication ehamber release port, which iz also shown tc
be open through the release graduating valve in Fig. 37.
Moreover, it will be noted that there arc fwo outlets from
the application chamber to the almesphere when the
valve 1= adjusted for direct release as compared with one
when graduated release is cut in.  This, together with
the fuct that the direct release port 1g of greater capacity
than the gradumted release port, results in a more rapid
rate of release being obtained with the direct than with
the graduated release adjustment of the equipment, as ig
desirable,  As the other convections shown mn Fig, 37
are the same throughout a= explained in connection with
Fig. 35, it will be unneeessary to make {urther reference
to same,
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valve and the release regulating cap to chamber E and the
pressure chamber, the same as in graduated release posi-
tion, thereby securing the advantage of the quick re-
charge feature, as previously explained under “Graduated
Release Position.” At the same time, the application
chamber and chamber € are open to the atmosphere
through the release slide valve and graduating valve and
also through the release regulating cap, as in direct re-
lease position just explained.

EMERGENCY POSITION
a, Quick Action Valve Venting

When the brake pipe pressure is reduced fastor than
at the predetermined rate for service applications, or if
the brake pipe reduetion should be continued below the
peint at which the pressure and reduction limiting cham-
bers equalize (as cxplained above under the heading
“Over Reduction Position”} the differeatial pressure act-
ing on the release and equalizing pistons becomes suf-
ficlent to move them to their extreme or Emergency
positions as shown in Fig. 39.

In this pesition, air from the emergency reservoir
flows directly to chamber E and from chamber E to the
under side of the quick action closing valve. Chamber
T, above the quick action closing valve, is connected to
the emergency brake cylinder port, in which there is no
pressure even though a full service application of the
brakes may have just preceded the emergeney applica-
tion,

The higher pressure on the under side of the quick
action closing valve therefore raises this valve and air
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flows to chamber 1" above the quick action piston, fore-
ing the latter down and opening the quick action valve
against brake pipe pressure in chamber Y. As soon as
the quick aetion valve is unseated in this manner, air
from the brake pipe flows past the quick actien valve to
the quick action cxhaust and atmosphere, causing a local
venting of brake pipe air and transmitting the quick ap-
plication serially throughout the train,

Ailr from the emergency reservorr flowing to chamber
E also flows direetly to the applieation chamber and
chamber € which forces the application piston and its
valve gver into their extreme positions, opening the sere-
ice reservoir through the application slide valve and
chamber O to the service brake eylinder, thus permitting
the pressures in the service reservoir and service brake
eylinder to equalize.

At the same timc chamber P, above the large cmer-
geney piston, is connected through the release slide valve
to the emergeney piston exhaust and atmosphere, permit-
ting the emergency reservoir pressure In chamber B to
force the emergency piston and its slide valve upward to
their Emergency positions.

In this position of the emergeney parts, the cmergency
reserrotr® is connected past the end of the emergency
slide valve to the emergency brake cylinder, thus per-
mitting the pressures ia the cmergency reservoir and

*NOTE When the cut-off valve is used, the emergeney reser-
voir g eut off from the control valve in emergency applications,
ax previousty explained In this case the service reservoir, in
addition to =upplying &'r for e service ovlinglor dl=o =applics alr
for the emergepcy oyhmder through the emergency slide valve
and slide valve chamber and port past the end of the slide valve,
Thix permits vquahzation ot the service reservait and service and
emergency brake cyvlinders,
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brake cylinder to equalize. Chamber R is also connected
through the emergency slide valve to the service cylinder
port which permits equalization of the service and emer-
gency reservoirs and brake cylinders.

It will be noted that in this position the emergency
zlide valve opens a port which conncets chamber M, be-
Lind the application piston, through the emergency slide
valve to emergency cylinder erhaust, This, in connec-
tionr with the admission of alr from the emergency res-
ervair to the epplication chamber and chamber C, as
already explained, still further insures a quick and posi-
tive movement of the application piston and its valves
te Emergency position.

In this position the pressure chamber is connected
through the equalizing slide valve to chamber D. The
pressure chamber iz also connected past the pressure
chamber check valve to chamber E, and chambér D is
conneeted past the end of the equalizing gradusting
valve through the equalizing slide valve to the reduction
fimiting chamber, These connections perform no partic-
ular function exeept to insure pressure acting on all shde
valves, graduating valves, cte., g0 as to hold them to theijr
seuts as well as to provide for the equalization of all
chambers, reservoirs, cte., of the cquipment when an
cmergeney application is made.

b. Quick Aection Valve Closed

The ewmergeney brake evlinder pressure and that in
chamber T, above the quick action elosing valve, con-
tinues to rise and the pressure in the emergency reservorr
aned i ehamber TV below the quick action closing valve
tulls, as explained above, until these pressures heeome
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substantially equal. Thix equalization of the pressures
on the opposite sides of the quick action closing valve
permits its spring to return the valve to its seat, cutting
off further flow of air to chamber W, Chamber W is
connected through the leakage hole in the quick action
piston to chamber X so that us roon as the quick action
closing valve is seated, the pressure in chamber 1V ex-
pands through this leakage hole to chamber X and the
atmosphere, through the quick action exhaust opening.
The balancing of the pressures in chambers X and W
thux permits the quick action valve spring to return the
quick action valve to its seat, closing the outlet from
the Brake pipe to the atmosphere, as shown in Fig. 40.
This insures against an escape of air from the brake
pipe to the atmosphere, when a release 1= made follow-
ing the operation of the quick action parts.
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Exeept for the closing of the quick action valve and
return of the quivk action parts to Normal position, as
explained in the preceding paragraph, the positions of
the other parts of the valve and connections between the
varinua reservoirs and evlinders, cte., remain as already
explained in connection with Fig, 39,

EMER PISTOM EX
RELEASE REGULATING CaP

Fig. 40. Emergeney Position, Quick Action Valve Closed

When releasing after an emergency application, ax
- N 1

% soon as the brake pipe pressure in chambers 4 and B 1s

s increased above thut whieli remains n chambers I and

> £, the parts will move to their Release positions, ex-

"... ' ;i 5 hausting the air from the brake evlinders and recharg-

H %g §§ gg g ing the reservoirs and pressure chamber as explained

i3 ég §§ ég under the heading “Release and Recharging,” Figs. 33,
g ve ue “e 34 and 35.
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GENERAL HINTS

The brake should be handled by the engineman 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 lbs, when
carrying 110 lbs. pressure or below 35 lbs. with 70 lbs.
brake pipe pressure.

When it is found necessary to cut out the brake, elose
the cut-out cock in the crossover pipe and blieed both the
gervice and emergency reservoirs.

Should it become necessary to bleed the brake when
the locomotive is detached, or air connection is not
made, first bleed the brake pipe and then bleed botl the
service and emergency reservoirs.

The two sets of cylinder levers arc connected to the
satme truck pull rods as stated above. Therefore, when
a service application of the brake is made, the push rod
end of the emergency cylinder lever will move the same
distance as the push rod end of the service cylinder
lever, but the crosshead bheing slotted, the piston of the
emergency cylinder will not move. Conszequently, the
faet that the emergency cylinder crosshead is in release
position does mof indicate that the air brakes arc re-
leased. To determine this, look at the ends of either the
service or emergency cvlinder levers.

Whenever it is necessary to change the adjustment of
the automatic slack adjuster, it i= imperative that the
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crossheads of the two adjusters be left at the same dis-
tance {rom their respective brake cvlinder heads, in
order that the piston travel of the two evlinders in emer-
gency application will be the same.

The various exhaust openings referred to in, the fol-
lowing are plainly marked on the outline drawings, Figs.
4 and 5. .

The Quick Action Exhaust is the one-inch opening in
the hottom of the control valve reservoir. Should there
be a continual blow at this opening, make an emergency
application and then release; if the blow coentinues, re-
move the quick 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 cqualizing portion and one on the side of the con-
trol valve reservoir, all tapped for %5-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 defective equalizing portion and a new onc
or one that has been repaired, should be substituted.

Should there be a blow at the Reduction Limiting
Chamber Exhaust (3%-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 be substituted. This por-
tion is located back of the equalizing portion, inside the
reservoir. If the blow oceurs only after 30 lbs. brake pipe
reduction, it indicates a defective emergency reservoir
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check valve (the middle cheek valve in the equalizing
portion) and a new one, or one that has been repaired,
should be substitued. If the blow does not cease, it in-
dicates a defective equalizing portion and a new one. or
one that has been repaired, should ba substituted.

Should there be a blow at the Emergency Piston Ex-
Lhaust (3%4-inch exhaust on the right hand side of the
equalizing 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 he needed, or one that has been repaired.
should be substituted. 1f the hlow doecs not cease, 1t in-
dicates that the equalizing portion is defective and a
new one, or one that has been repaired, should he sub-
wtituted.

A hard blow at the service Brake Cylinder Exhaust
(tapped for 34-inch pipe and located on the left side of
the control valve reservoir) with the brakes applied, in-
dicates that the application portion is defective and a
new one, or one that has been repaired, should be suh-
stituted. This portion is located back of the equalizing
portion inside the reservoir. If this blow oecurs when
the brakes are released it indicates either a defective ap-
plication or emergeney portion and a new one or a re-
paired portion, as found to be required on investigation,
should be substituted.

A hard blow at the Emergency Cylinder Exhaust
{tapped for Y4-inch pipe and located on the bottom of the
control valve reservoir) with the brakes cither applied
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or released, indicates a defeetive emergency portion and
a new ong, or one that has been repaired, should be sub-
stituted.

If the trouble described in the five paragraphs im-
mediately preceding is not overcome by the remedies
therein suggested, remove the application portion and
examine its gasket, as a defect in same may be the equse
of the difficulty. :

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

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

On the front and at the center of the equalizing por-
tion is located the release regulating cap (held by a single
stud) on which is a pointer. (See Fig. 1, upper view.)
The position of this pointer indicates whether the valve
is adjusted for direct release, graduated release, or quick
recharge. This cap should be adjusted for direct or
graduated release or quick recharge according to the
instructions issued by the railroad.
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LUBRICATION
No. 3-E Control Valve

The control valve parts should be lubricated as fol-
jows:

Equarizing Portiox. The equalizing and release
shde and graduating valves and seats should be lubri-
eated with drv graphite instead of oiling.

All oil, gum or grease should be thoroughly removed
from the =hde valves and their seats in the bushings and
the fgee of the graduating valves, Use benzine or gaso-
line to inzure this,

The face of the graduating valves, both upper and
lower zurfuces of the slide vulves, the slide valve seats
and the upper portion of the bushing where the slide
valve springs bear should be lubricated with a high
grade of very fine, dry pure graphite, rubbing it in until
the slide valve and seat show a dark copper color.

To apply the graplite, use a stick in the shape of a
paddle about 8 inches long and having a sinall piece of
ehamois glued to one end. Dip the skin-covered end in
dry graphite and rub on the surfaces specified. Leave
no free graphite on the slide valve or seat, When the
work 1= completed, the slide valve and its seat must be
entirely free from oil or grease. Care should be taken
when handling the parts after lubricating that the hands
do not come in contact with the lubrieated parts as the
thin coating of graphite 1= easily removed.

The piston rings of the equalizing and release pistons
and the bushing in which they work should be sparingly
lubricated by first pushing the pistons to release position
and applyving o drop or two of oil to the circumference
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of the piston bushing, spreading it over the surface as
uniformly as possible and then moving the pistons back
and forth several times to insure proper < stribution of
this oil on the walls of the cylinders.

The bush in which the serviec reservoir charging valve
moves should also be sparingly lubricated with a good
grade of oil.

When oiling, as just dirceted or in the cases which fol-
low. only a thin coating of oil is necessary and care
should be taken not to leave any free oil on the parts.

ArpLicaTioN Portion. The application valve and
seat of the application portion should be cleaned, rubbed
in and sparingly lubricated with graphite grease. The
exhaust valve should be lubricated with dry graphite,
the same as the slide valves in the equalizing portion.

Before applying the piston to application portion,
¢lean the application cylinder and piston. Lubricate the
walls of the evlinder and piston ring, using a good grade

.of lubricant specially preparcd for the purpose.

Emercency Portiox. After the bearing surfaces
have been properly cleaned and rubbed in and before

- applying the slide valve to the emergency portion, remove

the top cover and take out the loose fitting cylinder bush-
ing. Tubricate the large piston with a few drops of a
good grade of oil and apply dry graphite to the slide
valve, in the same manner as to the cqualizing slide
valve, then enter the slide valve into the portion, Lub-
ricate the slip bushing for the small emergeney piston,
applying a few drops of oil to inner circumference.
Apply the bushing to the portion and holt on top cover.
Move the piston to its other position and put a few

g1



* PC PASSENGRR BRAKE EQUIPMENT

drops of triple valve oil on the walls of the large eylin-
der bushing. Move the slide valve and piston back and
forth several times to insure a proper distribution of
the oil. Apply the large cover to the emergency portion.

Quick AcrioN Porrion. No parts of the quick action
portion require lubrieation,

Brake Cylinder

Close the branch pipe eut-out cock and drain all
reservoirs. Remove the nuts from non-pressure head
bolts; then remove piston from the cylinder.

CreEaNiNg Cyrinpers. Scrape the old lubricant from
the cylinder wall and leakage groove and wipe these
surfaces clean and dry. Kerosene may be used for as-
sisting in cylinder cleaning but must be completely re-
moved to prevent serious damage to rubber cylinder
gaskets and leather packing cups when used. If the
cylinder wall is rusted, the rust should be removed with
sand paper.

CreanNiNGg Piston anp Packing Cupr. Remove ex-
pander ring (if used) from piston. Secrape old lubricant
from the metal part and packing cup and wipe all sur-
faces clean and dry. The packing cup should be care-
fully examined and should be rcnewed if thin at any
point, cut, cracked, or otherwize defective. Fxamine
piston and follower plate for cracks and tighten up fol-
lower plate nuts.

Packing Learner Expanper Rings. Replace the
packing leather expander ring (if used) with one which
has been checked in a special gage designed for this pur-
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pose; the displaced ring to be returned to the shop for
checking. No expander ring is used with WABCO cups.

ArpLyING New Pacxing Cueps. Examine follower
studs for tightness in the piston. Locate the packing cup
centrally on the piston. Place the follower in position
and apply the nuts, bringing them in contact with the
follower without tightening. Then draw them down uni-
formly.

APPLICATION ©F LupricantT. Apply a coating of
brake cvlinder lubricant to the wall of the cylinder and
to the outside of the packing cup with a brush.

AssEMBLING. The initial step in fitting the piston
with packing cup into the eylinder is illustrated on the
opposite page. 1f leather packing with expander ring
is used, the opening of the expander ring should be
toward the workman. To prevent possible damage from
the sharp edges of the cylinder, the packing cup should be
pressed inward at the points of contact as shown in the
illustration. With the piston in this position, enter it into
the cylinder. The sleeve or rod should then be slowly
raised and the piston moved into the eylinder until the
upper portion of the packing cup engages the cylinder
wall. Form this portion into the cylinder, while the
sleeve or rod is being gradually raised, taking special
care not to crimp or otherwise damage the packing cup.
Then pull upward and outward on the sleeve or rod
until it is in horizontal position. Push the piston to its
release position and then raise the sleeve or rod to the
top of the cylinder to determine whether the expander

(if used) is in its proper position, which will be indicated
by freedom of movement.
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When assembling pistons in brake cylinders in other
than the customary location below the underframe, the
methods employed must be changed as required to pro-
duce similar results,

Fig 41. Showing Initial Step in Fitting Pisten Packing Cup
into the Brake {lylinder
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No. 3-E Control Valve With Common
Exhaust Qutlet

Figs. 42 to 47 inclusive illustrate the No. 3-E Con-
trol Valve with common exhaust outlet. This design
of valve differs from the one covered in the foregoing
portion of this pamphlet in that it has a special reservoir
provided with a common exhaust chamber to which all
exhaust passages are cored. This permits of piping the

STty
STAMAL Lt AL o e

Fig. 42 No. 3-E Control Yalve with Common Exhaust Outlet

common exhaust outlet to o protected place and thereby
protecting the exhaust passages from the possibility of
becoming elogged with ice or slush, The exhaust chamn-
her is located between tlie two walls of the reservoir, as
illustrated in Fig. 44.

Like the valve with the indepundent eshoust, this
common cxhaust valve has a three position release reg-
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Showing the Different Portions
Fig. 43. No. 3-E Control Valve with Common Exhaust Outlet
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Fig. 44. Section Through Reservoir with Cemmon Exhaust
Outlet
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Showing Location of Choke Plug, when Used,
Application Chamber Exhaust
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ulating cap giving direct release, graduated release or
quick recharge.*

To enable tests for leakage to be made, tapped open-
ings have been provided leading into the individual cores
of the exhaust openings from the various portions. These
are plugged with standard pipe plugs which should he
removed and a pipe nipple attached direct to the cored
passages in order to determine from which exhaust port
the blow is occurring.
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SER.CYL \
2 * /

Y U =na i :
gt Tl . |

_T_ | 1 PIPE ,

. . EMWER,AES, .

= T — Sk !

o I'PIRE EMER CTL /

iwre = _—

EMEAGENCT
PISTON EXHaUsT

Fig. 47. No. 3.E Control Valve with Common Exhaust Outlet,
Outline

*NOTE—Common exhaust contral valves in service have a
spectal “one positlon” release regulating cap which can be placén
in only one position—that which gives direct reiease with quirhk
recharge.

Alza, when 1t is desired to lengthen out the time of recs-
a choke plug is serewed into the application chamber exhaust pur
within the rererveir, as shown in Fig. 43,
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