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PREFACE

HOW TO STUDY THE AIR BRAKE

Because the air brake is a means of Irain contral, a
thorough understanding of its elementary functions and .
principles of operation on the part of railroad men whe
have anything to do with train handling, either directly
or indirectly, is not only the most important information
that can 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 misapprehension and confusion of
mind exists, however, in regard to the kind of practical
air brake information most essential for different classes
of railroad employes.

Practical operating and mechanieal railroad officials
in recent years have approved the following fundamental
basis of approach to the subjeet of air brake education ns
most nearly meeting actual operating conditions and
service requirements, :

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

For this class of employes the Jirst essential is the ability
to skillfully manipulate the brake system as a whole,
which involves merely a general knowledge of the func-
tions and features obtainable in a given system, how to
make preliminary train tests before starting out, anl
how to operate the brake valve to secure best results in

5




train control under the different conditions I;tmt ems? on
any given road. It is of secondary and re}utwely mm?r
importance that operating employes -::1!' thl.ﬂ nlft_e:a shog f§ |
know the internal workings of the various mdw_u'!ual ; E[;
vices which make up the brake system or be ~1f\!’crn3]|,nr‘ wit

the movement of parts and the deiniled intricacies of
various air pressures in different chambers, Purts, pas-
snges, ete. Of course, the more comprehensive the ]n],]r
brake education of the employe, tl‘m more valuable ]m
services to his road, but for the engineman, !ur example,
the ability to manipulate the brake valve with al_u]] ;md
judgment is of primary importance nllwa':-,rs. This class
of information is covered by our l‘uh!lffltmn.gﬂii'?, Pa:s!s—
enger Train Handling Instructions, which will be pladly

furnished upon application.

Air Brake Foremen, Repalrmen, and Teat
Rack Operators

For this class of employes who have to do primarily
with inlernal construction, operation a.nd proper Ifmc-
tivning of moving parts of individual air brake dewms&,
the study of ports, passages, chambers, air pressures an
the whys and wherefores of internal anem?mn is ufdﬁrst
importance and a knowledge of manipulation se-::nndar_v
although desirable, of courss, n,n-:! to he encouraged so
for ns time and opportunity permit. The n}attaer cover-
ing deseription, ete,, beginning with page 53, is, therefore,
intended primarily for this class of railroad employes.

fi

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

This class of railroad offivials and employes muyst
understand the funetions and featurcs available ip each
type of locomotive, passenger car, and freight car brake
equipment; should he familiar with our genernl recor.
mendations as to manipulation and the specifie instrie-
tions thereon ag formulated and officially approved for a
given road including & thorough understanding of the
conditions which produce break-in-twn's, slid flat wheels,
excessive shocks and Biresses in fraip handling, or other
damage to rolling stock and lading; should know ihe in-
ternal operation and functioning of individual deviees;
the maintenance of the Bpparatus in service; train tests
for brake efficiency; testa for individual devices in repair
shops; and, in general, approved methods of organization

for the railroad,

This Instruction Pamphlet has, therefore, been mule
sufficiently comprehensive throughout to meet all normal
requirements of this class of officinls. We fee very
strongly that for those most concerned no effort js of
greater practical benefit to the road served than that
spent in the proper kind of air brake eduention wiel wee
are ready and willing, at all times, to assist in promoting
these processes of education along practical lines in cvery
way possible.

Price of this Instruction Pamphlet, single topies, 50
centa,




i The UC
v Passenger Car Brake Equipment
with Quick Service Feature

Passenger train operating conditions have become go
severe during recent Years as to demand a more efficient
and effective brake than has hereiofore been available,
The rapid development of motive power and rolling stock
has imposed such siringent requirements, ag can only be
met by the bhest possible means of train control,

HECHK VALVE

EMERGENCY

% Many changes have taken place, chief tmong them
g;ﬂ being, heavier cars, longer trains, higher speeds and
o faster schedules,—aq]| tending to render the heretofore
42 standard brake equipment [eag satisfactory and efficient.
' Eg Heavier Cars have necessitated the development of a

higher braking force, involving larger cylinders with their
accompanying large reservoirs, which has accenbuated
difficultios heretofore less vital to brake operation,
The inevitable Josses which tend to redyce overall
brake efficiency are much more seripug factors than
[formerly; the large eylinders intensify the harmfy] ef-
fects of false travel, becaiuse of Breater piston displage-
ment, and increase the possibilities of piston packing
leakage: the heavy foundation brake rigging, made
necessary by the high forces developed, absorbs more of
the cylinder effort; and the work imposed upon the brake

View of U-12-BD Universal Valve, Showinog the Pipe Connections

CYLINDER
can
PISTON
COVER
Fig 1

EQUALLIING
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1] UC EQUINMENT

The large reservoirs so increase the volume toﬁ be
charged from the brake pipe as to render less eﬂ’er.l;wa,
the function of the quick recharge feature of the previous
equipment to conserve brake pipe pressure, with the
consequently delayed and untertain release on the rear of
a train, due to the slow rise of brake pipe pressure.

Longer Trains, involving a greater number of brake
equipments in series, also have aggravated the trouble re-
garding uncertain release, as well a3 intensified the ef-
fects of serial brake application,

Higher Speeds have greatly increased ‘the energy
which must be dissipated in bringing the train to a stop
B8 well as made the time element in getting the brake
applied much more manifest, since every second's delay
has proportionately greater effect on the length of the

stop.

Faster Schedules have reduced the margin of safety in
train operation and created the demand for a greater
reserve braking force.

In addition to these general considerations there are
certain inherent characteristics of the usual type of
brake equipment which bave rendered it inadequate for
modern conditions such as—lack of " service stability "'—
in that inevitable fuctuations of brake pipe pressure
often cause the brakes to “creep on”, and that it is pos-
gible to make such a light reduction as to render release
uncertain due to inability to build up sufficient diﬂ.v.ra
ential; the graduated release, quick recharge and‘ high
emergency pressure features are so enmbined that if the
former ia eliminated by cutting out the supplementary

UC EQUIPMENT 1
reservoir, the others are also logt - possibility of undesired

quick action due Lo abnormal slide valve [riction; in-
ability to obtain an emergeney application, after a heavy
service applieation, which is very desirable and often

necessary if accident is to be averted,

In view of the above, the demand fur a hrake of greater
capacity and effectiveness has been recopmized, and in order
to provide for safety, comfort of passengers and economy
in time under modern severe traffic conditions, the Uni-
versal Valve has been developed. This valve is the principal
part of the Universal Pneumatie Brake Equipment { Sched-
ule UC), so called because it admits of universal application
to all classes and conditions of passenger train service,

The new and improved functional characteristics of
the Universal Valve which make adequate control of
modern passenger trains possible, are asg follows:—

1. CeaTaiNty anp UNIFORMITY OF SERVICE AcTion,

The feed groove is elosed on the slightest brake pipe
reduetion, 8 movement of the piston only being required.
The design is such as to then require the necessary and
proper differential to be built up to move the parts to
Bervice position as the reduction is continued. This
means that all brakes will apply and apply alike.

2. MaxiMum Service STamiLiTY AND HELRAsE SENsi-
TIVEN £S5,

The ports and envities in the equalizing graduating
valve, slide valvo and slide valve seab are so arranged
8% to provide for the migximum permissible resistance
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Fig, 2. View oi the U-12-BL} Universal Valve, Showing Y aricas Metaiis
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two-fold,

(8) It prevents the brakes from creeping on dup
te ineviiable Auctuations of brake pipe pressure, and

the enpineman from making such light reductiong aa
to render & releass difficult.

(b) It insures that the valves will he responsive

to an incrense in brake pipe pressure and makes g pe-
lease more certain,

3. Quick SErvice Feature,

Effective brake application is provided by this feature
which operates tg produce very nearly simultaneoys
brake application on al cars of a trajn, Resultant ypj-
forin retardation eliminates slack action,

LEASE FEATURRES,

The auxiliary reservoir volume consists of two units,
& small Auxiliary Reservoir, of fixed size extept for the
two eylinder installation (as hereinafter explained), and a
Bervice reservoir of g size proportional to the brake eyl
inder. When the graduated release js cut in (by meang
of an adjustable cap for the purpose) the Auxiliary Res-
ervoir is recharged from the Emergency Reservoir to
within a few pounds of ¢he normal brake pipe pressure,

~ during which time practically no air is being drawn from

the brake pipe. Whon graduated release is cut, out the
Auxiliary Reservoir only is recharged from the brake
pipe, while the Bervice Reservoir is recharged from the
Emergeney Rescryvoir, It will be evident then that:

B T ——
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through leakage, careless meanipulation or other chuse to
such a value that the effectiveness of the brake will be

seriously impaired.

9. Faciury ror Aparring THE EQUIPMENT To any
SET oF SERvicE CoNprTioNs,
This is by resson of the unit gystem of construction
of the Universal Valve which permits any no.mhinntinn of
operating parts necessary to produce the desired results, *

It should be further stated that all the funetions men-
tioned have been so combined that the requirements of
interchangeability with existing equipmenta are fully
eatisfied,

*NOTE—fes nnia Page 21,

PARTS OF THE EQUIPMENT

The following is g list of the parts which make up the
equipment, with g short deseription of each,

. A Universal Valye, Tvpe U-12-BD, which corpe-
#ponds in & genera] w ¥ to the triple valve Previously in
tommon use. It operafes to control the admission of ajy

reservoirg,

2. *A Brake Cylinder with piston and rod so cop-
nected through the brake levers and rods to the brake
thoes that whep the piston ig forced outward by the air

3. Three supply o storage reservosrs, designated ag
the auxiliary, gerviee and emergency reservoiry, The
euxiltary and serpipe reservoirs eombined form the res-

emergency applications. The EMErEEnCy Teservoir alsg
Assists in obtaining quick recharge, and graduated release
(if the Direct and Graduated Release Cap on the ynj-
vereal valve is set for graduated release),

4. A conduciors valve placed inside each car, by
mears of which the brakes may be applied by the con-
duetor in ease of aecident or emergency,

NOTE—When thal bt waj lda:ltmmumdmum Jimit af the lar
U18"%13%) singly brake ui_:llndur"t two axlinder fnetnllnting may be wand, ons o fi':
der baing emplored for (he Brukey on mach traek with ane universsl vales o
rylinders, Braicn xlinders arn inmallod (ipme o Lrarke nn later desgn sary iy
oifiler to simphify braje & i 20d increase brak ng eMekency, one e g lindera

dﬂﬂl.l'l.

- eF trurck depeniling nm ¢ truck
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18 Ue EQUMIPMENT

5. A cemirifugal dirt collector is connected in the
branch pipe between the brake pipe and universal valve
88 near the universal valve as eircumstances will permit,
ns illustrated in Fig. 33, and is for the purpose of pre-
venting pipe scale, rand, cinders or foreign particles of
any kind from reaching the universal valve,

6. A branch pipe tee, varions cut-out cocks, angle cocks,
kose couplings, dummy couplings, etc., the location and
uses of which will be readily understood from the isomet-
ric view of the equipment, Fig. 33, and the descriptions
which follow,

7. The Automatic Slack Adjusier is a simple mechan-
ism by means of which a predetermined piston travel
and eonsequently a uniform eylinder pressure is constant-
ly maintained, compelling the brakes on each car to do
their full share of work, thus securing the highest effi-
cieney and reducing the danger of flat wheels which are
likely to accompany & wide range of piston travel.
This device cstalilishes the rnning piston travel; that
is, the piston travel occurring when the Lrakey are
applied while the car is in motion: and sinee this is the
time during wlich 1he brakes perform their work, the
running travel is most important.

B. A pressure relaining valre is uscd on ronds having
heavy grade service. This valve is connected by piping
to the brake cylinder exhaust connection on the universal
valve and when the handle is placed in retaining posi-
tion it retards the rate of brake eylinder exhaust while the
engineman is recharging the auxiliary and service res-
ervoirs, and when brake cylinder pressure has been re-
duced to a certain predetermined amount, retains that
preegure in the brake cylinder. (If retaining valve with

UL EQUILMENT 19

While the graduated relepse and guick recharge fpa-
Hures of the universal valve enahle the engineman to per-
form manually to a large degree the functions performed
automatically by the pressure retaining valve it is usually
found that, for heavy grade service, the use of a retajn.
ing valve is desirable on aceount of the additional safety
and economy in air consumption thereby secured,

Where a pressure retaining valve is required, it should
be of the 10-1b. type.

STl ey

— T
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EQUALIZING PORTION

QUICK ACTION PORTION

STRAINER FILLING Plpcp

20

2.BD Universal ‘ihihre. Showing the

Different Portions

Fig 3. View of the L.

DESCRIPTION OF THE PARTS
U-12-BDy Universal Valve

Figs. 1 and 2 are photographie views of the U-12.BD
universal valve showing the location of some of the differ-
ent parts, Fig. 3isa photographic view with the portiong
separated from each other to show their relative location
and Fig. 26 showa the location of the varioys exhaust
ports.

The valve consista of the following portions:

(1) Three-face FPipe Bracket, to which are bolted the
quick-action and equalizing portions, the third face

(2) The Equalizing Portion, which controls (either
directly or Indirectly through the medjum of the other
portions of the universal valve) the desired charging of
the reservoirs, the epplication of the brakes, whether in
service or in emergency, and the release of the brakes,

(3) The Quick-Action Portion, which includes the
various parts controlling the quick-action and high pres-
sure functions.

*Hote—Whare sarri iremunta foatify the dditlon of aleetria ¢ krol to the
mptiedoll B Sn i i B T
W [ 1= [.] 1¢.1 LN L] FLa,
eoRverts the U-12.BD uniyerme) s :Einh s “UE-12-BD " univers) B

N



DESCIHNPTION OF ThE 'ARTS 23

l. {4) A Sirainer Filling Piece, interposed between the
quick action portion and the high pressure cap, prevents
the passage of dirt in the ajr supply to the quick action
proriion,

These different portions contain parts which are ns
follows (see Figs. 4 and B):

I. Pire Beacger,

The pipe bracket 225 contains the quick-action and
quick-action closing chambers, which supply pressure
to control the emergency piston and open the quick-ae-
tion exhaust in emergency applications. The quick-
action closing chamber also supplies the pressure to keep
the quick-action exhaust open for a definite length of
time. The service choke plug 230 and exhaust choke
plug 231 are located in the equalizing portion face of this
bracket. Their purposes are explained on pages 65 and
69. (See tabulation below for sizes used with the vari-
ous ¢ylinders).

R

-
™
0

. Sevtional View of U-12.BD Universal Vaive
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EOHALAT

Service and Exhaust Choke Schedule

Brake Cyl. Bervies Choke Exhaust Choke
No.| SHize Bize Pa. No. Hign Pe. No.
I4"x12% | 12 * 78367 B: Y8371

v

[ R

1

L] 16"xi2” | 138" 78308 78372
1| 18*°x12° ° 78369 78373
21 14%=12" | 18 * TR3IT0 7B3T4
21 16 %12 Omitted " TRITS

———
T
Fa-
£
=
)
* . -
Fig. 4

e By 14 S ’ The quick service choke plug is located in the quick-
NH ; action face of the bracket, The purpose of this choke s
e explained on page 63. Bize of choke varies according to

L
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L T T i - - DEICIPTION UF TIE i*AlTsg 25
i : o = B -8 ' = ;
: a ! — 5 = : | the total volume of brake pipe of the car as tabulated
; ; ! !l! k. ; : = = below.
: ,E s i = ATHE= = th Quick Service Port Chokes
E Eﬂgﬂm B : —F = __Brake Plp.e Volume _ Hlse_ af Choke o Pe. No.
- ; 600 e D00 eu, in. A T o3nEs
T 3 e 006 to 1200 cu. in. A" 18458
Tiaitiike 1200 5 1500 cu, in, 36 {No. 20 Dyill) 847432
| gttt B Over 1500 e, in, No choke

The cubic inch brake pipe volume for any given car
is the sum of the lineal feet of each size of pipe, forming
the brake pipe and its branches, multiplied by the fol-
lowing cubic inch volume per lineal foot,

Pipe Size Standard Extra Strong
v ' 360 276
e 6.36 5.0
|kl 10.32 B.A52
\ 14" 15.00 15.24

2. Equavizing Porrion.
The equalizing portion containg:

{a) The equalizing piston 4 which moves the equal-
izing graduating and slide valves when the brake
pipe pressure is varied. '

(b) The equalizing graduating valve 7, which con-
trols the flow of air:

Fig. 5. Views of U-12-BD Universal Vaive from Awsambly Drawing

(1) From the auxiliary reservoir to the resis-
tance increasing cavities T (Fig. 28), and from
these cavities through the equalizing slide valve 3
to the atmosphere.

(2) From the end chambers of the release pis-
ton 16 through the equalizsing slide valve 3 to atmos.
phere.

\‘:____,_
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DEBCRIPTION OF THE FANTH £

(3) From the auxiliary reservoir through the
equalizing slide valve 3 to the brake eylinder, ;
(4) From the auxiliary reservoir through the

equalizing slide valve 3 and release slide valve
1% to atmosphere.

(e} The equalizing slide valve 3 which controls the
flow of air:
(1) From the end chambers of the release pis-

ton 16 through the equalizing graduating valve 7
to atmosphere,

(2) From the auxiliary reservoir by the equaliz-
ing graduating valve 7 to the brake cylinder,

(3) From the suxiliary reservoir, through the
equalizing graduating valve 7 and release slide
valve 19 to atmosphere.

(d) The equalising piston stop 44 and spring 43,
which force the equalizing piston 4 slightly away from
the eylinder cap gasket, following a service application
and thereby cause the graduating valve to lap.

{e) The service port check valve 12, which prevents
the flow of high pressure air from the brake oylin-
der to the equalizing piston chamber G (Fig. 32)
(auxiliary reservoir) during an emergency application.

(f) The Emergency reservoir charging check valye 12'
which preventa the flow of air from the emergency res-

ervoir to the brake pipe or the equadizing piston cham-
ber C (Fig. 26) during & service or emergency applica-
tion,

(8) The service reservoir check valve 12°, which
prevents the flow of air from the auxiliary reservoir
to the service reservoir. '




Ei & DESCRIFTION OF THE PARTS 2
£3
25 3 (h) The graduated release Piston 30, which holds
. _gﬁ i the equalizing slide valve 3 in graduated relense posi-
E;-E -EE gﬁ tion when making a eraduated release with the cap set
fiEsy Ly in the required position,
w E-EEE"‘ :gm'g (i} The charging valve 34 which provides for the
EEE?E’E .,-'E”Eg recharging of the service reservoir without drawing
h?‘;ﬁﬁ‘“‘f}}” any air from the brake pipe until all the brakes start
Z1100 1 o release.
23530 I : (1) The release piston 16 (differential type) which
: .: ¥ 4381 $ ¥ é y tauses movement of the release slide valve 19,
© F EdiERn 2 (k) The release slide valve 19 which controls the
E . _.! 8 é :?:'iéfg; Eg;g i fow of air:
;3, £E 3 -EE'_g Eg«g%a o (1) From tihe emergency reservoir around the
E . E i _‘_555 & 5 Egﬂ; 5‘5 o3 _EE, ; g charging valve 34 to the serviee reservoir,
¥ E . LE'E-E_; g Ej ﬁn Egg Eggi % {2) From the Emergency reservoir to the ayxil-
E EEE-EE‘?E:;E H E"_'g__g_‘; ggmggi iary reservoir (only with graduated release cap
K E%EE;EE.& gﬂgg%;- : gs : p i-gT“’ in graduated release position).
- = ’;5“”;’ s‘;;z Gt ) gfzgs (3) From the emergency reservoir to the back
B X 51 RAREAR] f =g of the high pressure valve 123,
i BrecE s E R (4) From the back of the high pressure valve
; 123 through the emergency slide valve 78 to ai-
% < 33 i;ﬁ: 3;%' mosphere,
: % Eé 23 'EJ {5) From tihe auxiliary reservoir, through the
ﬁ - £3 o8 gé graduating and equalizing slide valves, 7 and 3
3 : 5‘5' g j? Egggggé to atmosphere, ‘
a Eéhg jiﬁ E j?i K EE (6) From the brake cylinder to atmosphere.
Ea:gg:i Etgﬁ Eihg 'Ug"ﬁin (n) The Direct and Gradsaled Release Cap 22, (Ap-
gf‘gf& -Eh h.E!ﬁjlg sg plieation Piston Cover), which conlrols the type of re-
E"ég@izﬁ&g 25 é‘giz lease (as hereinafter explained).  The words “gradu-
; 2 FIIEE T 5 1 ited,” and “direct” are cast on the flunge of the eap and :
4 ai i . - ia
Sa 3327 o« 1 . the word *relense” is east on the hody. Large letters G ’.
; :
3 25 '
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and D) are cast on the face of the cap, coinciding with the
words on the flange. To change the position of the ecap,
turn it until the proper letier eoincides with the arrow
on the equalizing portion body in which position the
Hange wording also gives the proper register. Thus, the
setting is always in full view from the side of the car,
Figs. 21 and 22 illustrate the twe settings.

(n) The equalizing cylinder cap strainer 51, which
collects the fine dust particles from the air, ot previously
removed by the dirt collector, thus protecting the equal-
izing piston and slide valve.

(0) The charging by-pass check valve 34', which opens
and by-passes the air around the strainer in case the
latter becomes restricted.

(p) The application by-pass check walve 54, which
insures normal valve operation in case of strainer re-
atriction, by uneeating and by-passing sir around the
strainer, '

3. Quick-Action Portion.
The Quick-action portion contains:

(8) The guick-action chamber charging check valve
9%, the ball check farthest from the pipe bracket,
which prevents the flow of quick-action chamber and
quick-action closing chamber air to the brake pipe
during a service application.

(b) The quick service port check valve 99 the ball
check, next to the pipe bracket, which prevents back-
Aow from the brake cylinder to the brake pipe when-
ever cylinder pressure js higher than that of the brake
pripe or guick-action chamber (slide valve chamber),
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(e} The emergency piston 76, which moves the i
emergency graduating valve 80 when a service rate of
brake pipe reduction is made and nlso shde valve
78 when an emergeney rate of reduction is ereated.

(3) From the back of the high pressura valve
123 through the release slide valve 19 to atmoaphere,

{(4) From the top of the high pressure valve
123 and bottom of cut-off valve 14] to atmosphere,

! (i) The emergency gradualing valve 80, with hall Mt{i}n ;‘]mmb::if‘n hml:'e cj"lmde]]: T the quick-
rhavging choke 102, which contrals (he How of s am " emergency application).

g (f} The guick-action Diston 88 and valpe &5, which
: vent brake pipe air to atmosphere during an emergency

(1) From quick action and quick action closing application.

chambers to almosphere during serviee a pplications,
4. Brramner Fiovive Pisck,

(2) From brake pipe to brake evlinder during The Elraines Filling Piece containg:

service applications (quick serviee featurr).
. . ; ; i {a) A flay carlridge type, hair strainer 1§51 which
A d e f | . ’ : B i
(3) From quick action and quick action osing proteets the parts by preventing passage of fine dust
particles with the air passing to the quick astion
portion.

(b) The emergency pislon slop 185 and spring 186,
which increase the differential required to move the
emergency piston 76 from serviee to emergency position.

chambers 1o quick nelion pision 88 during eimergenes
applications.

(1)  From hrake pipe to ouick action aml quick
artion closing chambers during vharging aperation.
The charging rate i governed by the hall charging
choke 102, by means of the clearance belween the ball
and the walls of its cavily. The holl charging choke
also serves to prevent (he graduniing valve from blnw-
ing off s seat during ¢ rEing.

5. Tue Hick-Pressure Car.
The high pressure cap containg:

(a) The froleciion valpe 111, which wents brake
pipe to atmosphere, causing an emergency application,
when the brake pipe pressure has fallen to Approxi-
mately 35 lha,

(b) The inlercepting valve 117, which, during an
emergency application, causes the service reservoir to
equalize with the brake eylinder and then cuts off the

i service reservoir and permils the emMergency reser-
voir air to equalize with the brake cylinder,

(e} The emergency slide valpe 78, which controls
the low of air;

(1) From the quick-nction chamber, through the
emergency gradualing valve 80 (o atmosphere.

(2) From the quick-action and quick-action clos-
ing chambers to the guick-nction piston BR.
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(c) The high pressure valve 123, which separates
the emergency reservoir from the brake cylinder ex-
cept in an emergency application.

(d) ‘The safely valve [49, which limits the service
brake cylinder pressure.

{e) The cui-off valve 14!, which cuts off the safety
valve 149 from the brake during emergency applica-
tiona.

() The emergency check valve 153, which pre-
vents the sudden admission of air from the brake pipe
to the emergency piston chamber but permits unre-
gtricted flow of air from this chamber during emer-
gency applications.

(g) The emergency piston chamber dmrgmg choke
157, which restricta the flow of brake pipe pressure to

the face of the emergency piston thus avoiding a sudden
build up of pressure in this chamber wh:r:h might slam
i{he piston to its relense position.

“ox

§

Fig. 7. Sectional View of E-7 Salety Valve
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E-7 Safety Valve

The E-7 safety valve, Fig. 7, iz unlike the ordinary
type of safety valve, because within certain limits the
closing pressure can be regulated as well as the pressure
at which the valve will open; moreover its valve opens
and closes with & “pop” action, permitting air to cacape
to the atmosphere quickly when opening and causing the
valve to seat promptly and firmly when closing.

When the pressure in cavity A under valve 4 is suffi-
cient to overcome the pressure exerted by the tension of
spring 6, valve 4 is raised from iis seat, which upward
movement closes the upper end of port d in the valve
bushing and opens port €, permitting air to fow from
eavily A through chamber B and port C to the atmos-
phere. As the pressure below valve 4 decreases, the
tension of spring 6 forces valve 4 downward, which re-
stricts the opening through port C to the atmosphere
and opens the upper end of port 4 to the spring chamber
E. Although chamber F is open to the atmosphere at
all times, the connecting ports f in the body aresufficiently
emall to restrict the exhaust, so that the pressure builds
up very rapidly in chamber E and assists spring 6 in
forcing valve 4 quickly to its seat.

To adjust the safety valve for the maximum or open-
ing pressure, which in the case of the UC Equipment is
63 pounds, remove the cap nut 3 and screw down or
back off regulating nut 7, as required, afier which re-
place the cap nut. The minimum or closing pressure for
the safety valve, used with the equipment referred to, is
60 pounds, and can be adjusted by changing the size of
ports f, using regulating nut 8 for the purpose. After
adjustment, screw down jam nut 9.

g i S




Type Q Brake Cylinder

Fig. *.
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Brake Cylinder

Fig. 8 illustrates the section and exterior of the Q
type of brake cylinder. The piston has a solid push rod 3
which is attached to the levers of the foundation brake
rigging; 12 is a release spring which forces the piston to
telease position when air pressure is exhausted from
the opposite end of the cylinder; the packing cup 9
presses againat the eylinder wall and prevents the es-
cape of air past the piston. The pressure head 5 will
te provided with detachable lever brackets 17 unless
otherwise specified. These can be easily removed to allow
the application of the automatic slack adjuster, thus ob-
viating the necessity for changing the head. -

Hand brake rigging should be designed to work in
harmony with the air brake system. The solid cross head
is normally furnished, in which case the brake cylinder
release spring returns the brake rigging to release posi-
tion. The slotted cross head requiring a separate release
spring, may be used if desired.

Brake Cylinder Protectors

The brake cylinder protector is a recommended device
which has been developed to protect the cylinder wall
and piston packing from dirt, thereby assuring normal
functioning of the cylinder for extended periods without
the necessity of frequent inspection or cleaning.

The protector is & conical eloth hood, Aanged on the
large end, this Aange bolting between the non-pressure
head and cylinder body, while the piston end of the hood

"'Tﬁ.— i
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i held belween two circular steel plates. The release
spring holds the small end of the protector against the
piston while the Alanged end is held like a gasket between
the non-pressure head and cylinder body. The hood
collapses and distends with application and release of the
piston.

Proteciors are waterproof, so that any dirt or water
entering from the non-pressure end of a cylinder is col-
lected within the hood and discharged through n strest
cll drain at the bottom of the non-pressure head,

Fig. 9. Photographic View of Brake Crlinder Protector
(Reb. 20 in Fig. B

Consequently, dirt never comes in contact with the
cylinder walla or packing, so there is no undue wenr, Not
only is the brake cylinder maintained in an eflicient
working condition, but also the scrviee life js prolonged
without the frequent necessity of inspection, cleaning, or
renewal of packing,

Care should be taken to avoid allowing the piston to
sirike the non-pressure head—ns in testing with the cyl-
inder rod detached from the rylinder lever—else the
protector may be damaged.

e
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Reservoirs

Enameled reservoirs are now strongly recommended
on account of their durability and protection against
corrosion, oxidation, ete., preserving a greater factor of
safety than does the plain unenameled type. Thesa
reservoirs are enameled both inside and out by a special
process,

Each reservoir is provided with a drain cock for the
purpose of draining off any water which may collect as
well as bleeding air from the reservoirs when necessary,

Following is & list of the standard reservoirs used with
the various sizes of brake eylinders:

CYLINDERS USED WiITH snd Ne. REQ'D.

SIZE OF CAPACITY
RESERVOIR Cu. In.

1-14 ' 1-16 I 1-18 I 2-14 l 2-16

AUKILTARY
10"x33" 2125 1 1 | R PR e
12%x27" 2450 DR IR A L esniie
12"x33* Jss 1., REREN] PSPl P i
SERVICE . .
12"x33* 3088 1 PHSTRAIY [mvpven (VRS WERp———
14"x33" HIE | | D i LR R
18*x33" 70 S ol I, 1 S R N
187x42" [ -1 S EN R, e M I S P
18"x48"° B5TT v gl om i wt L s emgiins i
EMERGENCY
1814 x42* 10014 1 S P gl e P R
2015 x42” 182 j....... L et N —
2004"x48" | 14000 |........ T o e M
2214 x43" WY oE R | I T s
226" x0" 21223 |....... e iy Eoiids

ey P e




Fig. 0. Application of Slack Adjuster to Brake Cylinder

T
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The Automatic Slack Adjuster

The automatic slack adjuster is illustrated in Figa,
16 and 1i. The brake eylinder piston and packing act
a3 8 valve to control the admission and release of brake
cylinder pressure to and from pipe b, Fig. 10, through port
a ip the eylinder, this port being so located that the
piston packing uncovers it when the predetermined piston
travel is exceeded. Whenever bort e is s0 uncovered,
brake cylinder air Aows through pipe & into slack ad-
juster eylinder 2 where the small piston 19, Fig. 11, is
forced outward, compressing spring 21. Attached to
piston stem 23 is a pawl extending into easing 24, which
engages ratchet wheel 27, mounted within casing 24
upon screw 4, Fig. 10.

When the brake is released and the brake cylinder
piston returns to its normal position, the air pressure in
evlinder 2 escapes to the atmosphere through pipe 5,
port a and the non-pressure head of the brake eylinder,
thus permitting spring 21 to farce the small piston to ita
normal position. In so doing, the pawl turns the ratchet
wheel upon screw 4 and thereby draws lever 5 slightly in
the direction of the slack adjuster cylinder, thus shorten-
ing the brake cylinder piston travel and forcing the brake
shoes nearer the wheels. As the pawlis drawn back to its
normal position, & lug on the lever side strikes projection
a, Fig. 11, on the eylinder, thus raising the outer end of

the pawl, disengaging it from the ratchet wheel and per- -

mitting the screw to be turned by hand if desired.

To apply new shoes, turn casing 1 to the left, thus
moving lever 5 toward the position shown in Fig. 10, until
sufficient slack is introduced in the brake rigging. To

g
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bring the shoes closer to the wheels and shorten the
piston travel, turn easing 1 to the right. When the
piston travel is less than 7 or more than 8" the glack
adjuster should be adjusted so that the piston travel ia
714" with 60 Ibs. brake cylinder pressure and safety

valve blowing.

B,
——

RELEARED AFFLIED

Fig. 11. Autematic Slack Adjuster Cylinder

The ecrew -mechanism is so proportioned that the
brake shoe wear is compensated for at the rate of about
vy of an inch for each operation of the adjuster, there-
by removing the danger of unduly taking up false travel
which would result in the shoes binding on the wheels,

If the adjuster crosshead is allowed to work out to the
vuter end of the adjuster body it will become locked. To

£

DESCIIFTION OF THE MARTSR 13

relcase, loosen the stop screw in the end of ratchet nut 1
rbout vne half turn, rotate mtchet nut one eighth turn
to the right to free the pawl, then turn to the left to lot
oub the required slack. Be sure that the stop screw is
re-tightened. .

As stated in connection with “Brake Cylinder,” to
avoid the necessity of a bracket to support the adjuster,
a epecial cylinder head, provided with a suitable lug, has
been designed for that purpose and is now furnished with
passenger car cylinders, unless other styles be apecified,

Fig. 12. Sluck Adjuster Applied to a Type "Q" Brake Cylinder

The best results are obtained by the use of copper pipe
from the brake cylinder to the adjuster cylinder, since
this pipe is more flexible aud does not corrode. It should

always be firmly secured.

The slack adjuster cylinder ehould be cleaned and
lubricated, and all other adjusting parts carefully in-
spected and given necessary aitention each time the
brake eylinder is cleaned.

- g
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Pressure Retalning Valve
with By-Pass Choke

The Retaining Valve recommended for passenger gerv-
ice by the A.A. . is the standard 10 pound single presaure
type modified by drilling a by-pass choke port through
the closing valve, the size of the choke to vary with the
eize of the brake cylinder with which the retaining valve
is used.

The release rate is not affected by the by-pass port until
Erake cylinder pressure has been reduced within & pound
or two of the closing point. Below the closing point. value,
the brake cylinder air is more gradually blown down,
which provides that the brake is not entirely released

]
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Fig 13, Pressure Retaiving Valve with By-Pass Choke
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while recharging and also conserves the air supply by pre-
venting movement of the brake eylinder piston to release
during the recharge period.

The following table specifies the drill size for the by-
pass choke through the closing valve to provide the proper
blow down rate with the different, brake cylinder sizes.

Brake C}rliﬁdem Choke Drill Bize

One 127 05207 (No. 55)
e 147 AB36T {No. 52)
Twn 147 -0860™ (Mo, 44}
One 167 07 (Na. 50
Twe 187 DR (Moo 41)
Ome 18 JOTRIZEY (£

Operation. The eock key © has three outlets, one to
atmosphere through the exhaust port £, one to the closing
valve 4 (passage d) and one to the }4" tap marked 17"
pipe for test gage.” The closing valve 4 is normally held
to its seat by spring 20, closing passage d. When the
handle is turned down, Fig, 13, passage a in the cock key
connects chamber D (which is connected to the universal
valve exhaust) to the exhaust passage ¢ anil the atmos-
phere,

When the handle is turned up to horizontal position,
passage a connects chamber D below the cock key with
passage d go that when the brake is released, brake cylin-
der air flows to the retaining valve chamber D and

through passage a to passage d underneath the closing -

valve 4 which it must lift against the pressure of spring 20
in order to flow to atmosphere through the vent port in
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the cap nut 3. Spring 20 is capable of relaining a pres-
sure of 10 pounds in the Lrake rylinder. As long as the
brake cylinder pressure is greater than this, valve 4 s
uneeated and air exhausts to atmosphere through the
vent port which, being small, makes the release much
elewer than when the retaining valve is not used. When
ihe pressure has been reduced to 10 pounds, it is no longer
gble to hold valve 4 open and the remaining 10 pounds
blewe down at a slower rate through the by-pass choke
in the closing valve, :

Fig. 14, Centrifugal Dies Collector

DESCRIT'TION OF THD I'aRTH LI
Centrifugal Dirt Collector

The centrifugal dirt collector in located in the branch
Pipe in order to protect the unjversal valve against the
cotrance of pipe scale, sand, cinders, dirt, or foreign
substances of any kind.

Fig. 14 is a sectioned view of the standard “Check

Valve Type"” in which the detachable enlarged dirt cham-
ber and the check valve are the outstanding features,

This design comprises two separate portions; the
upper or body portion to which the pipe connections are
made, and the lower or dirt chamber portion which con-
tains the brass umbrella shaped check valve. The two
portions are bolted together and the jvint between is
protected by means of a rubber gaaket.

The detachable dirt chamber provides for easier clean-
ing, and the incrensed capacity permits of longer time
between cleaning periods (may be the same as for uni-
versal valve and brake eylinder).

The purpose of the check valve is to hold in the dirt
chamber the collected dirt under all conditions of air
brake operation. The body portion has a machined seat
against which the check valve seats when a heavy re-
duction in pressure oceurs above it, such as that during
an emergency application or recharging an empty equip-
ment, thereby shuiting off communication between the
dirt chamber and the dirt collector outlet. The check
valve is so designed and placed on the valve stem as to
permit of a rocking motion whereby any fine dust which
may collect on top of the check valve will be shaken
off into the dirt chamber.

T ma
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CONDUCTOR’S VALVE

P .

The conductor's valve may be located at ANy conven-
ient point in the car, preferably with a cord attached to
its handle and running the length of the car. However,
one velve may be placed at each end, which will obviate
the necessity of the cord. When this valve is opened, the

Trre— I X T eiee
ATMOSPHE RE oo -

Fig. 15. B-LA Conductor's Valve

air from the brake pipe flows directl v through it to the
atmotphere, setting the brakes in emergency. It should
thercfore be used only in case of actual danger and should
then be opened as wide as possible and left open until the

train stops,

1

| DESCRIPTION OF THE TARTE . - B

PIPE FIXTURES

The purpose of the Bran®h Pipe Tee is to prevent
moisture that may be deposited in the brake pipe, -

frem any cause, draining into the branch pipe connec-
ticn and from thence into the universal valve. While
the centrifugal dirt colléctor has proven very efficient
in colleeting moisture and dirt from the piping of the
air brake sysiem, therchy protecting the universal
valve, the use of the branch pipe tee illustrated in Fig.
16, will materially assist in preventing the excessive de-
peeit of moisture in the branch pipe sometitnes oceasioned
in charging and testing trains from poorly designed yard

TO BAAKE PIFE
ToR

Fig. 6. Yranch Pipe Tee

plants, or because the locomotive has insufficient reser-
voir eapacity or cooling pipe to insure precipitation of
the water before passing to the brake system, This fit-
ing has the interior coring so designed that the outlet
from the brake pipe to the branch pipe is at the top.

Thus, as air enters at K from the brake pipe it flows

upward into chamber L and 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,

e e e b
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These fitkings ure made in two forms, one having the
branch pipe connection atl the side and the other having
the connection at the hottom, Unless otherwise specified
the former, ns illustrated in Fig. 16, will be lurnished.

Cut-out Cock, Fig. 17, of which there are two (1-
inch}, one in the branch pipe and one in the brake cyl-
inder pipe. The cock in the branch pipe when elosed
cuts offl communication between the brake pipe and uni-
versal valve. The cock in the brake eylinder pipe has s

Fig. 17. Cot-Out Coek

side vent which, when the cock is closed, vents brake
eylinder pressure to ihe atmosphere, thus providing &
much quicker and more convenient method of releasing
brake eylinder pressure (s is often necessary in order
to replace shoes or make quick repairs to brake rigging)
than draining and recharging the reservoirs. To avoid a
brake failure the cock should be opened again when this
work is finished.

These cocks should be placed where they can be easily
reached hut protected from accidental closing. The
handle should be in such position that, as affected by
vibration, it would tend to jar open instend of shut.

DEBCIIFTION OF THiD I'Ajrrg 5

Improved Angle Cock

Figs. 18 and 19 illustrate the ungle cock which was
recently modified to provide for an inproved method
of installation and simplified handle removal.

An extension with & U holt groove to the brake
pipe end of the angle cock serves to support the brake
pipe entering the angle cock while the groove in the
extension permits the angle cock to be positively at-
tached to the hanger bracket.

The handle may be removed independent of the
rocket. After driving out the hinge pin, the handle
may be easily removed by first depressing it and then
sliding it forward to perimit the web to clear the socket
Tugs,

The handle, of course, locks in both open and closed
positions. When so locked, it is neeessary to slightly
tuise the handle before it ean be turned, thus insuring
against aceidental opening or closing by being stepped
upon, flying missiles or lovse rods and chains.

Flange glving Hesal
Hearfng on Hrackst

Standard Hexagon Fortlon
end Thread Locatlon

Handls crt be removed
Independent of Bochket

Fig. 18. View Showing Angle Cock Improvements

Plpe Bupporling Ring
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Fig. 19. End and Sectional Views of the Improved Angle Cock

Hose Connections, Fig. 20, make the breke pipe con-
tinuous throughout the train. When cars are being sep-
arated, as in switching, the hose shoulil be ancoupled by
hand, to prevent rupture or damage,

D —

Fig. 20. Hose Connection

Dyummy Couplings, Fig. 21, are provided at each end
of the ear to which the hose couplings should be attached
when not coupled up, to protect against injury to the
hose couplings or dirt entering the pipes.

Eig. 21
Dummy Coupling

OFERATION OF THE EQUIPMENT

Ag it is impossible to show all the porie and connect-
ing passages in the various valves by any single seetion
taken through the universal valve, Figs. 28 to 32 have
been made to show in & purely disgrammatic way the
relations of the various ports.

The actual proportions and mechanical construction
of the parts have been disregarded where necessary io
make the connections and operation more easily under-
sicod,

On the folder with the first diagrammatic view, Fig.
8, is thown an isometric view of the graduating valves
and slide valves and their seats, the operative posiliona
of the disgrammatic and the isometric views correspond-
ing

Port Connections

Equavizing Suipe Varve Sear—Port g connects to the
emall end of the release piston; k to the lnrge end of
this piston; d-J to the release slide valve seal; z-1 is the
service port; m connects to the auxiliary reservoir; u-f
connects to the service reservoir; s-f conneets to the large
end of the charging valve chamber H,

ReLeAsE Suipe Varve Sgar—Port g connecta to the
chamber between the ends of the charging valve; I leads
to the equalizing piston chamber C, {emergency reser-
voir charging port); # connecte to the auxiliary reservoir

al
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(quick recharge port); ¢-f leads to the back of the high
pressure valve; b1 leads to the emergency slide valve
seal; u-1 connects to the underside of check valve 12%=
s leads to the chamber between the ends of the charging
valve; d-I connects to the equalizing slide valve seat;
x ia the brake cylinder exhaust: w connecls to the brake
cylinder.

EMERGENCY BLIDE VALVE SeAT—Port o leada to the
front of the high pressure valve; -1 connects to port o;
I-1 ia blanked by the high pressure cap; f-f connects to
the quick-action piston; b-1 leads to the relense slide valve
seat; d connects to the quick-action closing chamber; g-7
connects to brake pipe; w4 connects to brake eylinder.

UPERATION 55
CHARGING THE SYSTEM (Fig. 28)

1o charge the brake system the engineman’s brake
valve is first placed in Releqse position to permit a rapid
charging, and then in Running position. Air at main
reservoir or feed valve pressure, as the case may be, flows
through the brake valve into the brake pipe and thus
throughout the train, passing through each branch pipe
to the universal valve on that car. The brake pipe air
enters the universal valve through passage e and flows
in wo directions—to the Quick Action Portion and to the
Equalizing Portion.

Charging Quick Action Portion

Britke pipe air, entering through passage a, fows
to the upper side of the quick action valve 85 which is
then held sented by air pressure as well as by the tension
of spring 90. The air Aow continues through passage a to
the strainer 181 in the quick action portion strainer filling
picee and through the hair strainer and passage a to pro-
tection valve 111 in the high pressure cap. The protee-
Hon valve 111 will be on ite brake pipe (lower) seat when
there is no air in the system. When the brake pipe pres-
sure reaches approximately 45 Iba, this valve will be
forced from its brake pipe seat to its atmospheric (upper)
seat, allowing brake pipe air to flow through passage g-2.
Ball check 153 prevents direet flow to chamber 4 in front
rinergency piston 76 so that pressure build up in this
*hamber must be through choke 157 into port a-5 and

thenre to chamber A through the filling piece. This pre-

vents such a sudden Luild up of pressure in chamber A as
would “slam™ the emergeney piston 76 to its release
ILEHHTR
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Brake pipe pressure also flows around the protection
valve to the lefi, through passage a-2, past ball check 997,
through passage -3, port -4 in the emergency slide
valve 78, and past the ball charging choke 102 in the
emergency graduating valve, thus charging the emer-
gency slide valve chamber B.  The guick-action chamber
ia charged to brake pipe pressure from chamber B through
raseage ¢, and the quick-action closing chamber through
cavity e-1 in 1he slide valve and passage 4 in the slide
valve seat. Ball charging choke 102, by virtue of the
rlearance Letween it and the walls of ils cavity, governa
the rate of charge for slide valve chamber B, the quick-
aclion chamber and the quick-action closing chamber.

Charging Equalizing Portlon

Brake pipe air flows through passage b to the cavity
beneath the strainer, through 5-4 beneath charging by-
pass valve 54’, and through 4-2 to the top of application
by-pass valve 54 where in conjunction with spring 57,
it keeps the valve 54 seated. Normally, pressure pusses
through the strainer to $-5, thence to equalizing piston
chamber C; and through passage b-3 to the cavity above
charging by-pass valve 54" where spring 57’ assists to
keep valve 54’ on its seat. Should the strainer be re-
stricted, build up through passage 5-3 will be retarded
so that pressure in passage $-4 unseats valve 54' and
passes vin -3 and b-5 to chamber C. This by-pass fea-
ture operates if the dirt restriction causes a two-pound
differential across the strainer and the charging by-pass
check valve. Consequently there is no interference to
normal charging due to the strainer.

In the absence of pressute in the slide valve chamber
G, the equalizicg pisten 4, with graduating valve 7 and

OI'ERATION 5T

elide valve 3, are forced to full release position as shown
in Fig. 28, the graduated release piston 30 being held to
its lower position by spring 32. The release pieton 18 is
held in its release position by apring 21. The lower end
of this piston {inner seal) is connected to the exhaust
through passage g, port f, eavity D in the graduating
valve and eavity E in the slide valve, Port & leading to
the upper end of the relense piston is blanked by the
equalizing slide valve. The release slide valve 19 now
connects the brake eylinder passage wto the exhaust pas-
sage x through cavity k-7, and also opens the various
charging ports as explainad later.

Brake pipe air can flow from the equalizing piston
chamber C in two directions:

(1} through the feed groove k to the slide valve
chamber G, and thence through passage m to the
suxiliary reservoir, thus charging it, and through
passage s-I to the bottom face of the charging valve
34 which is thus forced upward connecting passages
v and 5. The resistance inereasing cavities T in the
face of the equalizing slide valve are also connected
to auxiliary reservoir pressure,

{2) through passage I past ball check 12’ to the
release slide valve chamber I. From this chamber air
flows through passages v-2 and v to the emergeney res-
ervoir, thus charging it. Air also flows from this same
chamber through passages p, ¢ and r, around charg-
ing valve, thence through passage s, port ¢ in the
release plide valve, passage w-! and under ball check
12, into passage u to the mervice reservoir, thus
charging it.

-t



Uiraduated Release Cup in

liradnaird Releare Position

Gradusted Relesse Cap in

flirect Relegse Position

Fig 23.

Fid. 22,

OFERATION b5

Chamber L below graduated release piston 30 is con.
nected to chamber f, which in turn is connected to the
emergency reservoir. Passages # and ¢ connect chamber
I with the cavity r of the charging valve, The top face
of the charging valve s connected to service reservoir
pressure from passage 5 through passage g-1.

Air can also fow from the release slide valve chamber
through passages c-2 and c-f to the back of the high pres-
sure valve 123 and then through passage m-f to the back
of the intercepting valve 17, the middle cavity of which
is in direct communieation with the emergency reservoir
through passages v-1 and p. The inner face of the inter-
cepting valve 117 is connected to the service reservoir
through passages -2 and . This valve will then be held
seated by the spring 121, The face of the high pressure
valve 123 is connected to the atmosphere through passage

o and eavity N in the emergency slide valve 78. The cut
off valve 141 is held to ita lower seat by the spring 146.

The initial charging operation is the same regardless
of whether the Graduated Release Cap is in direct or
gradusted release position.

RECHARGING AFTER AN APPLICATION

With Graduated Release Cap Set in Graduated
Release Position

With the graduated release cap set in graduated re-
lease position, the auxiliary reservoir is recharged fronr
the brake pipe through feed groove & and from the emer-
gency reservoir, which is connected tg release slide valve
chamber I through ports v and v-Z, and this chamber in
turn is connected to nuxiliary reservoir through port n-1
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in the relense slide valve, port s, through the graduated
release cap, and thence through passage m, leading to
the suxiliary reservoir. Since the emergency reservoir
is fully charged, the suxiliary is mainly recharged from
this source,

As emergency reservoir pressure ja decreased during
recharge and the auxiliary reservoir pressure increased
above that in the service reservoir, the charging valve
will be moved up and eervice reservoir will be recharged
from the emergency reservoir by way of port ¢ in the
release slide valve, passage ¢ to cavity r in the charging
valve, passage s, cavity £ in the release slide valve,
paesage -1 under ball check 12° and passage «.

Paseage r at the left of the charging valve 34 is con-
nected to the emergency reservoir {(passage g, port f,
chamber T and passage v-2, and passage s at the right
ia connected to the service reservoir (cavity ! and passages
u-1 and u). Consequently when these two passages have
been connected together by the lifting of the charging
valve, the service reservoir is recharged from the emer-
gency reservoir at approximately the same rate as the
auxiliary is being recharged. Bince the emergency res-
ervoir has been depleted in recharging the auxiliary and
gervice reservoirs, it is recharged from the brake pipe as
in the initizl charging, as goon as the brake pipe pressure
becomer higher than emergency reservoir pressure.

RECHARGING AFTER AN APPLICATION

With Graduated Release Cap in Direct Release
Posltlon

With Graduated Release Cap in direct release po-
sition, the suxiliary reservoir recharges directly from the

UI'ERATION Gl

brake pipe through feed groove &, port n leading from
chamber f (emergeney reservoir pressure} to the aux-
Hiary reservoir being blanked by the graduated release
cap.

The charging of the service reservoir is controlled by
the charging valve.

In direet release the charging of the service reservoir
must not be at a more rapid rate than that of the aux-
iliary reservoir or an excessive amount of brake cylinder
preesure would be obtained when it is necessary to re-
apply the brakes before fully recharged, as for the second
spplication of & two-application stop. This is controlled
by the charging valve moving up and down as the aux-
iliary reservoir is charged, cutting off the flow of pressure
from the emergency reservoir to service reservoir when
the latter is charged to approximately the same pressure
a8 that in the auxilinry reservoir and again opening the
connection from the emergency reservoir to the service
rezervoir when the pressure in the latter is slightly less
than that in the auxiliary reservoir.

The quick-action and quick-action closing chambers

are charged in the same manner as initially and after
#n application.

QUICK SERYICE (Fig. 29)
To apiply the brakes on the train, a suitable brake pipe
reduction is made with the engineman's brake valve,
This reduces the pressure in passage o leading to the
emergency portion, thence through passage a-2 to the
top of ball check 153, which is momentarily lifted by

greater pressure beneath it, thereby reducing pressure
in chamber A on the face of the emergency piston.

- s n g s
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The differential across the emergency piston thus erea-
ted, causes the piston to move, carrying the graduating
valve to quick service position, where ecavity w6 es-
tablishes connection between the two sfide valve ports
a-4 and w-5. Brake pipe pressure from passage o-2
now lifts ball check 99" and flows through passage a-3,
port a-4, cavity w-0, port -5, passage w-4 past ball check
89 into passage w-J, thence through choke 233 into pas-
sage w to brake eylinder.

A light reduction of brake pipe pressure is required
to obtain the foregoing operation because the emergency
piston moves only the graduating valve. This quick ser-
vice funetion causes a practically simultaneous reduction
of brake pipe pressure on each car of the train, resulting
in the brakes applying uniformly and preventing harsh
slack action.

In quick service position the quick-action chamber air
is connected to atmosphere through a vent port in the
graduating valve and port j-I in the emergency slide
valve, thereby reducing quick-action chamber pressure
at the eame rate as brake pipe pressure is being reduced,
The vent port in the graduating valve is of such & size
that a movement of the emergency slide valve to emer-
gency position will not occur until brake pipe pressure
is reduced at an emergency rate.

Ball check 09 prevents back flow from the brake cylin-
der to brake pipe in the event brake pipe pressure should
become lower than brake cylinder pressure.

Ball check 89° prevents the quick-action and the quick-
action closing chamber volumes being added to brake
pipe volume during the service reduction,

OTERATION 1

The quick service choke 283 ia inserted in brake eyl
inder passage w-j for the purpose of controlling quick
service activity. This choke must be the proper size
to suit the brake pipe volume on the car as lisied on
page 23.

SERVICE (Fig. 29)

Coincident with the quick service previously described,
the initial reduction also reduces the pressure in chamber
C on the brake pipe side of the equalizing piston 4 be-
low that in the auxiliary reservoir, acting on the opposite
side of the piston in chamber G.

Pressure is withdrawn through passage 5-5 thence
through the strainer and out passage b to atmosphere.
Normally, application by-pass valve 54 remains seated as
the pressure in passage b-2 is reduced at the same rate as
flow through the strainer. However if the strainer should
be restricted sufficiently to create a two-pound differ-
ential between pressures above and beneath the valve,
the spring will be overcome and the valve 54 will unseat,
thus passing pressure through passage 5-2, at a normal
reduction rate. ;

The slightest differentinl pressure created first causes
the equalizing piston only to move upward and close the
feed groove % and charging port I. (This reduces to a
minimum the back flow of air from the auxiliary reservoir
to the brake pipe through the feed groove; and prevents
air flowing from the emergency reservoir into chamber C
if charging check valve 12’ is leaking. This insures that
the brake pipe reduction will be more effective in accom-
plishing what is obviously desired).
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Following this, as the reduction eontinues, the gradu-
nting valve 7 is moved upward by the piston, connecting
cavities T in the slide valve to the atmosphere through
cavity [ in the graduating valve. This inereases the
force holding the slide valve to its seat and insures that
n very light reduetion will not apply the brakes, thus giv-
ing the valve needed stability. The resistance cavities
T are now made so that the resistance to movement dur-
ing application is less than with the U-12 Universal Valve.
When the differential’ acting on the piston reaches the
predetermined desired value, the slide valve 3 js moved
upward Lo its service position as shown in Fig. 20.

The release piston 16 has been held in release posi-
tion by spring 21 and because the inner area of the lower
end of the piston was connected to the atmosphere
through passages z and f and cavity f1. With the equal-
izing slide valve now in service position, passage p is
blanked and passage k leading to the upper end of the
releass piston is open to the atmosphere through cavity
£

It will be noted ihat emergency reservoir pressure is
always in chamber I, and that the upper end of piston
16 is larger than the lower end. "The force tending to hold
the piston in release position is therefore spring pressure
plus emergency reservoir pressure acting on the area of
the lower piston inside of the seal, while the force tending
to move the piston upward is emergency reservoir pres-
sure acting over the whole area of the upper end. Conse-
quently there is sufficient differential built up to foree the
release piston to its upper seat, or into service position.
(Emergency reservoir air will then equalize into passage
g through the small port in Lthe lower end of the piston).

GEIEATION &5

It should be noted that & movement of the equalizing
slide valve was required to actnate the release piston.
This insures against the possibility of the platon and
graduating valve “floating” over and causing the release
piston and slide valve to close the exhaust port, which
might cause trouble should the brakes creep on due to
lenkage. With the release slide valve now in service po-
sition the B. C. exhaust port is closed as well as the
service reservoir charging port u-/ and the quick re-
charge port =,

The equalizing slide valve now being in service po-
sition, the service reservoir is in communication with
slide’ valve chamber G through passage »- and past serv-
ice reservoir check valve 127, the auxiliary reservoir be-
ing always in communication with this chamber. Air can
now flow from the combined volume of these reservoirs
by way of chamber G through passages £ and 2-1 past the
service port check valve 12 and through passage w to the
brake cylinder and thus apply the brakes. The brake
eylinder is in communication with the gafety wvalve
through passages w and w-} which limits the brake cyl-
inder pressure to 63 [bs, in service applications.  (With
the cap set for graduated reloase the graduated release
piston 30 will be moved into the position shown, against
its upper seat, when a service application is made, since
the auxilinry reservoir pressure acting on the upper side
is reduced while the pressure in chamber L at the bottom,
€MmeTgency reservoir remains at its initial value).

A choke fitting 230 is inserted in the service port, the
size of which is so proportioned as to give the proper rate
of increase in brake eylinder pressure, thus making it
possible to use the same valve with various sizes of cyl-

e e a1
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inders simply by changing the choke. The gervice
atl exhanst chokes used with the universal valve and
listed on page 23 will cause the heakes on very chopt
traing, having the smaller brake exlinder sizes, (o ap-
ply and release somewhal more slowly than the chokes
formerly supplied with the U-12 valve, this being for the
purpose of obtaining & more uniform application and re-
lease of brakes throughout & train, regardless of length.

It will be noted that cavity S in the face of the aqual-
izing piston slide valve has performed no function thus
far, Should there be an excessive amount of friction
between the graduating valve and the slide valve such as
to prevent the graduating valve moving on the slide
yalve, hoth valves would move together amd it will be evi-
dent that while the slide volve might be in serviee posi-
tion, yet the service port 2 woulid he Manked by the grul-
uating valve.

In such event caviiy 5 connecis chamber G to the
hrake eylinder passage =1 through port m, thus insuring
against a possibile beake [nilioe from this eause.

SERYVICE LAP (Fig. 30)

To hold the brakes applied ihe engineman's brake
valve is moved to lap position in which further escape of
air from the brake pipe is prevented; neither is there an
increase of pressure. When the flow of air from the aux-
iliary and service reservoir to the brake cylinder has re-
duced the pressure in chamber G slightly below that
remaining in chamber C, the differential pressure will
move the equalizing piston and graduating valve down
to Service Lap position. In this position port 2 is blanked,

U A N A

and flow of air to the brake eylinder is thereby stopped.
Further movement is prevented by the shoulder of the
piston stem striking the end of the slide valve 3. The
slight difference of pressure which was sufficient to move
the piston and graduating valve is unable to overcome
the added resistance of the slide valve, hence there is
no further movement.

As described under the heading “Quick Service",
emergency slide valve chamber pressure is reduced
through port j-I at the same rate as pressure is removed
from the face of the piston. When pressure in chamber B
has been reduced slightly below brake pipe pressure in
front of the emergency piston, the pision and graduating
valve are moved to the left, preventing further flow of
quick action chamber air to atmosphere and of brake
pipe air to brake cylinder,

It will be noted that the equalizing slide valve 3
remains in Service position, a movement of the piston and
graduating valve only being required to lap the valve.
Consequently when in this position, but a slight reduc-
ticn in brake pipe pressure is required to again bring
the piston and graduating valve into Service position.
In this manner the brakes may be applied in a series of
steps, or as is usually stated, “graduated on,"”

If more than a full service reduction is made before
ihe brake valve is lapped, air will pass from the aux-
iliary and service reservoirs to the brake eylinder and to
the atmosphere through the safety valve until the pres-
sures in the three volumes have become equalized at the
safety valve setting. Buch an over reduction is obviously
only a waste of air. If continued below the protection

o =




6% Ve U MEENT

valve setting, an emergency application will result, as ex-
plained under the heading Emergency.

RELEASE (Fig. 28)

Ta release the brakes, the brake valve handle ia placed
in Release or Running position, according to results de-
gired.

An increase in brake pipe pressure causes the pressure
in chamber C above the equalizing piston to increase.
As the pressure in chamber G does not change, suffi-
cient force is exerted upon the piston to move it down-
ward. The first movement of the graduating valve to-
ward Inp position, as just described, has connected resis-
tance increasing cavities T to the slide valve chamber G,
so that while these cavitics increase the slide valve resia-
tance when an application is made, they decrease the re-
sistance to release. When the pressure in chamber C has
aufficiently increased, the slide valve is moved downward
townard release position. .

It will eventually go all the way to release in all cases,
as shown in Fig. 28, or immediately if the cap is set for
direct release, since piston 30 is balanced (auxiliary res-
ervoir pressure above and below) and held seated as in
Fig, 28. If the eap is set for graduated release, the slide
valve is halted in graduated release position by piston
30, which is then in the position shown in Fig. 24, due
to there being full emergency pressure below and reduced
auxiliary reservoir pressure mbove. In either event,
the lower end of the release piston 16 is connected to the
atmosphere through passages g, f, and cavity I’ in the
graduating valve, and passage h leading to the upper end
Is blanked by the graduating valve in former case and

OPERATION o

by the slide valve in the lntter. The force now tending
to held the release slide valve in service pogition is emer-
EENCY reservoir pressure acting on the area of the upper
piston inside of the seal while the force tending to move
the piston downward is emergency reservoir pressure
acting over the whole area of the lower piston plus the
tension of the spring 21. Consequently there is sufficient
differential to force the reloase piston downward io ita
lower senl, or to release position, {emergency reservoir
air will then equalize into passage k through the small
port in the end of the piston)

Brake eylinder air will then exhaust to the atmosphere
through passage w, cavity -7, and ports x and ¥-1, this re-
leasing the brakes.

A choke fitting 231 is inserted in the exhaust port, the
size of which is so proportioned as to give the proper rate

-of decrease in brake cylinder pressure, thus making it pos-

gible fo use the same valve with various sizes of cyl-
inders simply by changing the choke. The various sizes
of these fitlings and the eylinders with which they are
used are shown in table on page 23.

The movement to full release position is made posi-
tive by momentarily connecting chamber G below the
equalizing piston to atmosphere, so that after the release
movement has commenced it is certain to be completed.
The equalising piston moves from service to release po-
sition before the release piston moves correspondingly.
When the equalizing slide valve is approaching release
position, passage F registers with port d-I, eonnecting
chimber G to atmosphere through passages j, F, d-1 and
cavity k-I. This connection is not broken until the re-
lease slide valve moves to its release position, which only
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occurs nfter the equalizing slide valve has moved to its
full release position. This feature prevents the creation
of such an equilibrium of pressures 88 to cause the parts
to halt in “cracked port™ position with the feed groove
and exhaust port barely open, and insures a positive and
unrestricted relense,

At the same time the parts are in release position, the
system is being recharged, as explained in detail uoder
the heading of RecaaRGiNG AFTER AN APPLicATION, [t
should be noted that during this operation the pressures
on the brake pipe and auxiliary reservoir sides of the
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equalizing piston arve always in balance. This insures a
quick response of the brakes to any reduction or in-
crease of brake pipe pressure, irrespeetive of what opern-
tion may have oceurred just preceding, go that as many
applications and releases in quick suceession as may be
desired, can be made without depleting the system, If
the brake valve handle is placed in Running position and
left there the brake pipe pressure is fully restored and the
valve parts remain in Release position, the brakes being
thereby fully released.

GRADUATED RELEASE (Fig. 24)

If it is desired to reduce the brake cylinder pressure in
steps or to “graduate it off,” the graduated release cap
must be in graduated relense position and the hrake
valve must be returned to lap position before the brake
pipe pressure has been restored to normal. In other
words, the brakes will be entirely released if the brake
pipe pressure is fully restored, but if the preaaure is only
partially restored, the brakes will only parlially releass,

After the brake pipe pressure has bien increassd so
that the equalizing slide valve starts toward releass paii-
tion it is stopped in gradunted release position by the
graduated release piston 30, which, during a service appli-
cation, is thrust forward into the equalizing piston cham-
ber because the pressure above it (auxiliary reservoir)
decreases while that below {emergency reservoir) re-
mains unchanged. The release piston and slide valve
will then be moved o relense position, permitting the
exhaust of brake cylinder air, as explained on page 8.

While the prossure above the equalizing piston does
not incrense afier the brake valve is lapped, the pressure
below the piston does increase because emergency res-

-




72 e BQUIICMENT

ervoir air is flowing into chamber & from chamber [
through passages a-f, # and ».  The preszure below the
piston consequently becomes greater than that above,
causing it to move upward with the graduating valve,
until the lost motion between the piston stem and alide
valve is taken up, into Graduated Helease Lap position,
Fig. 25.

GRADUATED RELLASE Cap
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The application end of the release piston is then con-
nected to atmosphere and the release end connection is
blanked, so that the release slide valve is moved from
releage to service position aa explained under Bemvick.
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In service position the exhaust port connecting the brake
eylinder to the atmosphere is blanked and the air remain-
ing in the cylinder is retained. The brake eylinder pres-
sure can thus be released in successive steps,

When the auxiliary reservoir has equalized with the
emergency reservoir, the graduated release piston 30 will
be returned to normal position by the spring, permitting
the return of the equalizing piston and slide valves to
their full release position. No further graduation ean
now be made, the brake pipe pressure becoming fully
reatored, and the exhaust of air from the brake eylinder
completed,

The amount of reduction in brake eylinder pressure
for any given “* Graduntion" depends upon the amount of
air pressure which has been restored in the brake pipe.

Furthermore, the graduated release function can be _

eliminated and although quick recharge of the auxiliary
reservoir is also lost, a quick recharge of the service res-
ervoir is effected which makes possible more prompt re-
applications at short intervals.

It will be noted from what has been said regarding the
release operation that there are two release positions of
the equalizing slide valve—graduated and full release.
This is so that the graduating valve may control the
movement of the release piston when it is desired to grad-
uate the release without endangering an unintended clos-
ing of the exhaust port, such as might be possibie if the
graduating valve controlled the release piston at all
times. Ax it is arranged, & movement of the slide valve
must be effected to actuate the release piston when the
parts are in full relesse position.




74 UC EOQUICMENT

EMERGENCY (Fig. 31)

Any reduction in brake pipe pressure faster than a
predetermined rate csuses an emergency application of
the brakes throughout the train, obtaining & high cylin-
der pressure in a very short time,

The equalizing portion operates the same in emer-
gency a8 it does in service operation, so that the deserip-
tion need apply to the emergency portion only. When
ihe brake pipe pressure is suddenly reduced, the pressure
in chamber A in front of the emergeney piston is also re-
duced, since this chamber is connected to the brake pipe
through holes in the spring stop 185, passage a-5, past the
emergency cheek valve 153 into passage a-2 and past the
protection valve 111 to passage e. ‘The pressure on the
cmergency piston is thercfore unbalanced, causing it to
move to emergency position, carrying with it the gradu-
ating valve 80 and slide valve 78. In passing to emergency
position, and before the slide valve has moved, the grad-
uating valve uncovers port R in the slide valve, Airis thus
admitted from the guick-action and guick-action clozing
chambers through passages R and f-I to the underside of
nuick-action piston B8 forcing this pislon upward,
opening the quick-action valve 85, and venting brake
pipe air to the atmosphere. ‘This venting which is thus
initiated very guickly, #ctves to shorlen the time required
to transmit quick-action throughout the train.

When the emergency elide valve has moved into emer-
geney position, the quick-action chamber is cut off and
the quick-action closing chamber is connected to the
underside of the quick-action piston 88 through pass-
ages d, e-1 and f-1, so that this volume of air causes the
quick-sction piston to remain open a definite time until

OPERATION 7s

the pressure is reduced to a certain value through the
small hole in the guick-action piston. The purpose of
this is twofold—first to insure transmission of quick-
action, and second to insure closure of the exhaust so that
the brake pipe pressure can be restored when desired.

The emergency slide valve has connected the hack of
the high pressure valve 123 to the atmosphere thrnugh'
paszage ¢-I, cavity £ in the release slide valve, passage
b-1, and cavitiy N in the emergency slide valve.
As the back of the intercepting valve 117 is connected
1o 1he back of the high pressure valye by passage m-1,
ike pressure back of the former becomes atmospheric
momentarily. Bervice reservoir pressure, present upon
tke front of the intercepling valve moves it to the right,
¢0 that air from this reservoir can flow from ports u,
and -2 to port x-1, open the high pressure valve 123, lift
ihe cut-off valve 141 to its upper seat, and flow through
paeesges w-1 and w to the brake cylinder. -

This causes a quick drop of service reservoir pressure
acting on the left of the intercepting valve and as brake
eylinder pressure is present on the right of this valve, the
pressures acting on the valve, equalize and spring 121
then moves the valve to the left and prevents further
flow of pressure from the service reservoir.

Auxiliary reservoir pressure flows to brake cylinder
through the service port in the same manner as during
a service application but does not flow as guickly as serv-
ice reservoir pressure and therefore, does not equaliza
with brake cylinder until after the service reservoir is
fut off by the intercepting valve. Consequently, aux-
iliary reservoir pressure is higher than service reservoir




76 T EQUINMENT

pressure but is prevented from flowing into the service
reservoir by ball cheek 127,

With the intercepting valve to the left, Fig. 32, emer-
genry reservoir pressure; present in passage v-f, Howa
through the cavity in the intercepting valve to passage
z-1 and on to brake exlinder. As brake evlinder pressure
increnges sbove that in the auxiliary reservoir it is pre-
vented from flowing into the suxiliary reservoir by ball
check 12.

As the cut-off valve renders the safe.t}' valve inopera-
tive, a high pressure is secured in the brake eylinder and,

due to large passages it is sccured in & very short time,

In order to insure the brake cylinder exhaust being
closed before the emergency parts function, the release
glide valve moves to service position before pressure ig
vented from behind the high pressure valve.

The quick action chamber is connected to the brake
eylinder through port ¢ 2 in the cmergency slide valve,
passages o-f, o, past cut-off valve 141, thence through
passage 1! to w. This is to maintain the pressure in
this chamber against possible leakage and ineure that
the emergency piston and valves remain in emergency
position,

The protection valve 111 causes an emergency applica-
tion when the brake pipe pressure falls below 356 Ibs.
Normally this valve is held to its atmospheric seat, but
when the brake pipe pressure becomes lesa than the pre-
determined minimum, the spring 1156 moves the valve
to its brake pipe seat (as shown in Fig. 32), connecling
passage a-2 to the atmosphere through the vent in the
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protection valve eap. This produces an emergency rato
of reduction so that the emergency piston is actuated
with the resulis as just deseribed.

RELEASE AFTER EMERGENCY

When the brake pipe pressure is being restored after
an emetgency application, the protection valve 111 will
be the first to go back to normal position, this taking
place when the pressure has reached epproximately 45
lks. Brake pipe air will then be admitted to chamber A,
through passage « but sinee the guick action chamber
pressure is maintained equal to ihat in the brake cylinder,
the brake pipe pressure is as yet insufficient to move the
en ergency piston to release position. When the brake
pipe pressure acting on the face of the equalizing piston
has been built up slightly higher than that remaining
in the auxiliary reservoir, from the first stage of the equal-
ization, this piston with its valves will be returned to
release position which will in turn cause the release pis-
ton and slide valve to return to their release position in
the manner previously deseribed.  This permits air to
flow from chamber I through port ¢-2 and passage ¢ to
the back of the high pressure valve 123 which will be thus
balanced and returned to its normal position Ly the
spring 128, cutting off communication between passage
x-f and the passage leading to the lower side of the cut-
off valve and consequently between the brake cylinders
and the emergency reservoir. During this time air has
been exhausting from the brake cylinder through port w,
cavity k-1 in the release slide valve and through passages
¥ and y-I.
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When the pressure in the emergency slide valve cham-
ber B has thus been reduced to a point where the brake
pipe air in chamber 4 (combined with apring 186) has the
balance of power, the emergency piston will return the
slide valve to release position. An additional exhaust is
then provided for brake cylinder air through passages w-1
and o, and cavity IV in the emergency slide valve seat,
until the cut-off valve 141 closes, after which the remain-
ing air escapes through the venal exhaust passages.

The reservoirs and chambers will then be recharged
in the usual manner,

INSTALLATION AND MAINTENANCE

For moee complete specifeations for installation ses our publication No, 25032,

All the pipe connections are permanently made to the
universal valve pipe bracket and nc pipes need be dis-
connected to remove the operating portions of the valve,
loosening the bolts which hold them in place being all
that is required: The bracket should be installed as near
the brake pipe as possible so that the branch pipe may
be short ; short bends in the piping should also be avoided.

Care should be taken in locating the valve to have it free .

from obstructions which would render ingpection or re-
moval difficult. The universal valve should be placed
above the general level of the piping and the piping itself
so arranged as to avoid pockets in which moisture may
collect. If this point does not receive proper attention,
trouble may be experienced in cold weather from the
freezing of water in the pipes or even in the valve.

Before installing the universal valve, all the piping
should be thoroughly hammered and blown out, in order
to loosen and remove sll scale or foreign matter. This
is especially important in new installations. A suitable
compound to make a tight joint should be applied on the
male threaded portion only, and never in the socket. Do
not use red or white lead. After the piping is complete,
all the joints should be thoroughly tested under pressure
with soapeuds and made air-tight.

v
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Never remove the operating parts of the universal
valve while on the car. If one of the portions of the
velve is not working properly, or needs cleaning and
lubricating, take it down and replace by a portion in
good condition. All cleaning and lubricating should be
done at a bench, by a competent man, where the linbility
of damage to the internal parts of the valve is least. Any
attempt to remove the moving parts of the valve while
otill on the car is almost sure to result in a large per-
centage of valves being injured by careless handling or
dirt getting inaide the pipes or valve.

LUBRICATION
Brake Cylinder

Close the brake cylinder cut-out cock. Remove the
nuts from non-pressure head bolts, then remove nop-
pressure head, release spring and piston from the cylinder,

Creaning 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 completaly re-
moved. If the eylinder wall is rusted, the rust should be
removed with sand paper.

Creaniva Prston anp Packing Cup. Serape old lubri-
cant from the metal part and packing cup using a dull-
edge round-end scraper (like n case knife}, and wipe all
surfaces clean and dry. The packing eup should be care-
lully examined and should be renewed if brittle, thin at
any point, eut, cracked, or otherwise defective. Examine
piston and follower plate for cracks and tighten up fol-
lower plate nuta.

AreLriNg New Packina Cups. 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. '
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g Initial Step in Fitting Piston Facking Cap
Inte the Breke Cylinder
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APPLICATION OF LUBRICANT. Apply a coating of brake
eylinder lubricant to the wall of the eylinder 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 page
82. Ta prevent possible damage from the sharp edges
of the eylinder, the packing eup should be pressed inward
at the points of contact as shown in the illustration.
With the piston in this position, entet it into the crlinder,
The sleeve or rod should then be slowly raised and the
piston moved into the eylinder until the upper portion
of the packing eup engages the eylinder wall, Form thia
portion into the cylinder, while the sleeve or rod is being
gradually raised, taking special eare not to crimp or
otherwise damnge the packing cup. Then pull upward
and outward on the sleeve or rod until it is in horizonlal
position and push the piston to its release position,

When assembling pistons in brake eylinders in other
than the customary location below the underframe, the
methods employed must be changed as required to pro-
duce similar results.

Universal Valve

The proper interval for cleaning and lubricating the
universal valve is best determined for each particular
case by s careful inspection and trial. Where condi-
tions are pevere and the vaive exposed to extremes of
weather, dirt and so on, relatively frequent inspections
will, no doubt, be found necessary. Where the valve is
protected and not subjected to hard usage the interval
may, obviously, be lengthened. -
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LuBrICATION OF BLIDE VALVES AND SEATS AND (GRADU-
ATING Varves. All oil, gum or grease should be thorough-
ly removed from the slide valve and its seat in.the bush
and the face of the graduating valve. Use benzine or
gasoline to insure this.

The face of the graduating valve, hoth upper and
lower surfaces of the slide valve on which a graduating
valve is used, the slide valve seat and the upper portion
of the bushing where the slide valve spring bears should
be lubricated with a high grade of very fine, dry, pure
graphite, rubbing it in until the slide valve and zeat show
a dark copper color.

To apply the graphite, vse a stick in the shape of o
paddle about 8 inches long and having a small piece of
chamois glued to one end. Put a small amount on the
chamois skin and rub on the surfaces specified. Leave
no free graphite on the slide valve or seat. When the
work is 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 lubricated paria as the
thin coating of graphite is easily removed.

EquaLizing, RELEASE AND EmergeENcY Pistons. The
piston rings and the bushing in which they work should
be sparingly Jubricated by first pushing the piston to
release position and applying a drop or two of oil {o the
circumference of the piston bushing, spreading it over
the surface as uniformly as possible and then moving
" the piston back and forth several times to insure proper
distribution of this oil on the wall of the cylinder. After
this, the surplus oil should be removed from the outer
end of the eylinder.

. —— e
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LURRIC Ay TION 25

Care should be taken not to permit any oil to get
upen the gaskets,

Equarizivg Piston Stor. The equalizing piston stop
should be lubricated with a drop or two of oil.

CHarcing anp Hian Pressvne Varves, Lubricate
these valves with oil in the BRme manner as deseribed
above for the pistons.

No lubricant should be used on the quick action pis-
ton, intercepting valve, protection valve or cut-off valve,




GENERAL HINTS
 Cutting Out Defective Brake

When it is found necessary to cut out the brake, close
the branch pipe cut-out cock and bleed all reseryoirs.

With the double equipment, having independent brake
rigging for each truck, if any of the truck rigging mem-
bers fail, the brake on the end of the car affected may

be cut out by closing the brake cylinder cut-out cock
on that end of the car.

PIPE TAP:

PROTECTION
VALVE
EXHAUIT

PMIPE TAP

QICK ACTION EXHAUST 14,°

Locating Defects
Cause of Blowing at Various Exhaust Ports of
Universal Valves
The following tabulation lists in detail under the
heading of the particular exhaust port being considered,
the various causes which may result in a blow of air
from these ports with the equipment in various positions,

_li Release Position

Equauizivg Suipe Varve Exnaust Porr. Leaky
equalizing slide valve or graduating valve, or release end
uf release pision.

Reveask Buioe Varve Exuavst Porr, Leaky release
alide valve,

EmencEncy Brioe Vawve Exnavst Porr. Leaky
cmergency slide valve and graduating valve, or high pres-

VALVE EXHAUST ARAKE CYLINDER EXHAUST 5"

B EOUALIZING SLIDE

and Detrils of Egualizing Cylinder Cap

P ot
vaLVE ExHAUST G . i

Fig 26. View oi U-12.BD Universal Valva. Showing Location of Exhaust Poris,

o B4 sure valve,
s H H S: 5 3 Braxg Cyuwper Exnavst Pont. Leaky release slide
% % E H = @ valve, leaky equalizing elide valve and graduating valve,
E ) Le g Bg £ é or release piston seal,
) £3 Tﬁ EF Sf & ProrecTion VaLve Exuauvst Porr. Leaky atmos-
- B _§_§ ag.u ;Er:u 453 .3:5 £ -g pheric seat of protection vaive.
8 Eﬁ "§ 55 g"g 5 Eu éu Quick Acrion l_élemsT Ponrr, Leal_ty quick action
3 i f[: 1] i’ i} valve, emergency slide valve and graduating valve.
86 225




B8 GHNEHAL HINTS

Servlce Lap Positlon

Egquarizing Supe Varve Exnaver Port. Leaky
equalizing elide valve and graduating valve, or applica-
tion end of release piston.

RevEase Suipe Varve Exmavst Pont. Leaky equal-
izing slide valve or release slide valve.

Emencency Summe Varve Exwnauvst Port. Leaky
emergency slide valve and graduating valve, high pres-
sure valve or cut-off valve.

Iinake Cyumper Exunavst PorT. Leaky release slide
valve or equalizing slide valve.

ProtecTioN Vaive Exmavsr Port. Leaky atmos-
ipheric seat of protection valve,

Quick AcrioN Exnavst Porr, Leaky guick action
valve, emergency slide valve and graduating valve.

Emergency Position

Equarizing Bripe Vairnve Exnavst Port, Leaky
equalizing slide valve and graduating valve, or applica-
tion end of release piston.

ReLEABE SLIDE VaLve Exnavst Port. Leaky equal-
izing slide valve or release slide valve.

Emercerncy BSuipe Varve Exmnaust Ponr, Leaky
rmergency slide valve, release slide valve, or high pres-
sure valve.

Brage CyrLinper Exuavst Porr, Leaky release slide
valve or equalizing slide valve,

ProrectioNn VaLve Exnavst Port. Leaky emergency
piston seal,

Quick Acrion :ExwavstT Port. Leaky emergency
slide valve,

e AN iR

Fig. 27. Disgrammatic View of the U-12.BD Universal Valve armanged for
ose in both Freight end Passenger Servics

L1



UC Equipment for Cars used in both
Freight and Passenger Service

Fig. 27 is a diagrammatic view of the U-12-BI) univer-
sal valve arranged for use in both freight and passenger
rervice, and Fig. 34 is a piping diagram of the UC erquip-
ment. modified for the same purpose.

The necessary changes consist of the inscrtion of
plug “X" in port v-2 in the pipe bracket quick action
face, connecting pipe connection No. 7 to the BIncrgency
reservoir and placing & cut-oub cock in the pipe from
cmergency reservoir to pipe bracke! conneelion No. 8.

In passenger service, with the cut-out cock open, the
operation of the universal valve will hbe the same as
already described in this painphlet.

In freight service, however, the cut-ont cork should be
closed and the graduated release cap placed in direct
telease position. Thiz arrangement continuousl v pro-
vides the pressure needed in the cqualizing portion to
secure proper operation while the high pressure feature
in emergency is eliminated, by reason of the eut-out cock
and plug “X” cutting off emergeney reservoir supply to
the quick action portion. With the graduated rclease
cap in direct release pusition, graduated relense operation
is avoided under the relatively low brake pipe pressure
inerease rates common in freight service. Piston travel
should be not less than 77, preferably 8%,

When transferring cars from freight te passenger
service, the eut-out cock should be opened and the grad-
uated release cap returned to graduated release position.
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