Brake Cylinder.

A Brake Cylinder H is fitted to every locomotive,
tender and braked vehicle.,

Plate IT represents in section the cylinder of the
standard Quick-Acting Brake Apparatus, but sev.

eral
other patterns of brake cylinders

are sometimes used
to suit the various constructions of the rolling stoclk
to which they are applied (see Figs. 12 to 15).
Although these cylinders differ in size and form,
they are all identical in their working and general
arrangement, and the following description will therefore
apply to all.

Each Brake Cylinder contains a piston, h

aving its
rod attached to the brake gear in such a m

anner, that
the brake blocks are pressed against the wheels when
the piston is forced out by air pressure.

Aslong as the Brake is not applied the cy
from air pressure, and the piston is in the
on Plate IT.

linder is free
position shown
When, however, the Brake is put into opera-
tion compressed air is admitted to the cylinder by the
corresponding Triple Valve. The air pressure, acting
upon the piston, forees the latter forward, thus applying
the brake blocks to the wheels. Upon the air being
allowed to escape from the cylinder, the spring (which
had been compressed in applying the Brake) extends
and returns the piston and brake gear to their original
positions, thereby releasing the blocks from the wheels.

S ——

Lt oty

All Brake Cylinders are so constructed as to avoid
the use of stuffing boxes, which are difficult to keep in
order, and give rise to much trouble and annoyance.

Hl

To prevent the application of the Brake from shgl?t
in Pipe, eac ak der is
leakage in the Main Pipe, each Brake .Cyln der
provided with a small Groove n, which establishes a com-
unication between both sides of the piston when the
5 i i If account of such leakage, a
Bralke is not applied. If, on acco
slicht flow of air to the Brake Cylinder should occur,
o I 10 . S .
the air would pass through the Groove n to the atmos
n i iston. When, however, a
phere without moving the piston. 0 T
onsiderable quantity of air is suddenly admitted to the
c [« o A ) ¥ i x ! i
cylinder, as in an ordinary application of the Brake, the
piston ib: immediately forced past the groove, and an
Ls'cape of air from the cylinder is thus prevented.

In order to insure that the pistons of all the Brz'i,l;e
Cylinders in the train completely clear the c(?rrfi:spolndl.lllgl
leakage grooves, the Driver should .alwa.yb rcd.uu‘,- L'u,l
pressure in the Main Pipe by ELP least 6 or 8-1bs. w he:‘fm el
he puts the brake into operation, and care'must fl‘lbO be
taken that on every vehicle the bra]wl gear is 50 adjusted
that it allows the piston to travel sufficiently far.

The minimum stroke of the brake pistons is 1‘U1‘f¢ltfter
rl..\"CIIl for our standard cylinders, uls’o the nmxnn}ml
service stroke. As soon as the latter 1s reached, owing
;0 the wear of the brake blocks, I;h(.; brake jgear sl.muld l‘;e
taken up, so that the stroke of the piston is again

reduced to the minimum.
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DRIVING WHEEL BRAKE CYLINDER.

Diameter 6 inches.

: [minimum 2} inches.
Stroke of Piston {maximum 5 inches.

These cylinders are used on locomo-
tives only. One of them ig fixed on
either side of the engine between the
coupled wheels, and the Pressure exerted
upon their pistons is transmitted to the
brake blocks by means of cams.

VERTICAL BRAKE Oy LINDERS,

Dinmetgl's 10 and 13 inches.

. . {(Minimum 21 inches.
S el i
troke of Piston {Maximum 4 inches,

Cylinders of this design are
principally employed on locomotives
and tenders. They are very con-
venient for coupling to existing
hand-brake gear, especially when
a rocking shaft is employed, since the trunk pistons
permit the use of very short connecting rods. For
vehicles they are less suitable, since, owing to their short
stroke of piston, they require somewhat frequent adjust-
ment of the brake blocks, which cannot always be done
on vehicles not constantly under supervision.
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HORIZONTAL BRAKE CYLINDERS WITH SINGLE
PISTONS.

Fig. 14. Diameters :
= = 6, 8, 10 and 12 inches.

Stroke of Piston:

Minimum 4 inches.
Maximum 8 inches.

These cylinders are usually employed on tcndersland
The Brake Cylinder IT of the combined

vehicles. presented on Plate IT,

Quick-Acting Brake Apparatus re
belongs also to this type.

HORIZONTAL BRAKE CYLINDERS WITH DOUBLE

PISTONS.

Diameters :
6, 8 and 10 inches.

il . {Minimum 2 inches.
Stroke of each of the two PIStons: {ya i m 4 inches.

These cylinders can with zulv's,ntagc be used for
vehicles not required to be fitted with ‘hftlldh].'il]{(':s, 'zts a
yery simple gear may be rrmplo’yed mth.them. \\.--]u,.ln
thcl Brake is put into operaf,’smn, ct)n{pmﬂscd air is
admitted between the two pistons which are thrust
outwards with equal foree,
against the wheels.

thus pressing the brake blocks

T [
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Release Valve.

A Release Valve, as represented in Fig. 16, is fitted
to each vehicle provided with brake apparatus: it
serves for releasing the corresponding brake by hand,
if applied when an engine is not connected to the
vehicle.

The Valve Case 1 encloses a
Check Valve 4, which is held to
its seat by a Spring 5, when the
Handle 2 is in the position shown
in the drawing. Light wires or
chains are usually attached to
the lower end of the Handle 2,
and fixed to the carriage frame
so that the handle may be pulled
from ecither side of the vehicle.
When the handle is thus moved
it lifts the Check Valve 4 off its
seat, and compressed air escapes
by the Passage A through the
Valve 4 and the Exhaust Port B
into the atmosphere. So soon
as the handle is set free, the
Spring 5 returns the Check Valve
4 to its seat, which prevents a

further escape of air.

On locomotives the Release Valve is in dirvect com-
munication with the Brake Cylinders, from which the
air pressure is divectly discharged into the atmosphere

ol AID

when the valve is opened. On tenders and \-’ehiclt:‘s the
Release Valve is so placed that the Port A communmatcjs
with the Auxiliary Reservoir. In 'tlns case the air
pressure, acting in the Brake Gylmder,- cannot be
directly discharged through the Release Valve, }Jl'lt' on
opening the valve air eseapes from_ the :':11?11.1-(‘11'_\.
As soon as the pressure in the ll@{‘:[;}l‘:‘()ll
wer than that in the Main Pipe, the Triple
essure in the

Reservoir.
hecomes lo :
Valve Piston is forced back, and Lhe.mr pr ;
Brake Cylinder escapes through the Exhaust I 01;; f)f l';h‘e
Triple Valve in the same way as when the .hlm: (f,s ;111?
released from the engine. Tl'le.rcf{.n'e, toj .]c c‘u‘,c 11{',
(uick-Acting Brake by hand, it '1s Sll[hl::lellt-. 1ff t11<:
Release Valve is kept open untl} the lplston u. 't u;
Triple Valve is reversed, and air begins fto Cb(;d.}lb
from the exhaust port of the ]ulst mlmed‘ valve.
If the Release Valve is held open a Stll‘l longer tn‘ne.,)lihe
air pressure in the Auxiliary Reservoir and B.Imn ll}_‘,li_,
will graduallyvdiminish, and the wholt.:b oi‘the alr
in the apparatus may thus be discharged, if desired.

In the Standard Quick-Acting Brake Apparatus the
Release Valve is attached to the cast iron reservoir,
which is provided at either side with a boss suitable to
receive the valve. If, however, the principal parts of
the Brake Apparatus are separately arranged (as on the
tender shown on Plate I), the Release Valve J is attached
to the tube connecting the Triple Valve F and the

Auxiliary Reservoir G.

HiH
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WESTINGHOUSE SIGNAL COMMUNICATION

FOR RAILWAY TRAINS.

The Westinghouse system of Automatic Brake afford
a 1'ca_dy means of communicating signals from G 01. IS
and Passengers to the Engine Driver, by utilizin:alll;ltls
cc.nnprcssed air which is always- contained in the D\[ "
Pipe throughout the train. e

The apparatus serving this purpose consists of parts
]Jlace.d both on the engine and on the vehicles. Each
Carriage is fitted with a Signal Cock and Whistle placed
on !:he end of the roof, and connected by a tubc’z to the
Main Brake Pipe. On the top of each compartment ¢
Pul_] Box is fitted into the roof, containing a handl‘t
\\-‘hl‘(:h projects into the carriage. All the pulcf homs.ox q
vehm}e are connected to one another and to t-h(; (:Dl‘l'(l’,ﬂa-’
ponding .signzl,l cock by a tube, containing a Cord of
copper wire which is fixed to the handle of the signal cock
and also to the Cord Strainer fastened to the pull hox at
the opposite end of the carriage. The pull box handles
are provided at their upper ends with pulleys which 1'1'(]‘(:
upon the cord, so that on pulling down the handle in

-opened, thus causing

S S

t the cord is depressed, and the signal
cock opened. On the Locomotive & Signal Valve is placed
ving a whistle attached to it

in the Driver’s cab, ha
which is sounded when air is discharged from the Main

Brake Pipe of the train, except when the discharge of
air is effected by means of the Driver's Brake Valve.

any compartmen

When the handle in any compartment 1s pulled
down, the sigmﬂ cock on the roof of the vehicle is
a continuous flow of air from the
riage whistle, which is thus

Main Pipe through the car !
histle on the engine

At the same time the w
and the Brake applies itself by the reduc-
tion of pressure in the Main Pipe. The Driver may
then at once stop the train, but should the signal be
given in an inconvenient place, he has the power to
keep the brakes off for a few minutes, by admitting air
from the Main Reservoir into the Main Pipe, thus over-

coming the escape.

gounded.
also sounds,

The handle cannot be replaced from within the com-
partment, and the whistle on the carriage will continue
to sound until the G nard closes the cock by pulling
down a chain or rod suitably arranged for the purpose
at the end of the carriage. By the same movement the
handle in the compartment from which the signal has
been given is raised again to its normal position.

e
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INSTRUCTIONS TO ENGINE DRIVERS.

— 10

1. Preparations for a Journey.—Before the loco-
motive is attached to a train, the Brake Apparatus on engine
and tender must be carefully examined, to make sure that all
parts are in good working order.

The Driver must see (1) that the Pipes and Joints are
all tight ; (z) that the Brake Gear is properly adjusted for
the wear of the blocks by being uniformly taken up; (3)
that the Air pump, after having been lubricated according
to instructions hereafter given, is started and air pressure of
about 9o to 95 lbs. stored in the Main Reservoir before
coming to the train; (4) that the Driver’s Brake Valve works
properly in all positions of the handle, and retains an
excess pressure of at least zo lbs. in the Main Reservoir
when the handle is placed in the position whilst running ”
(Fig. 3, page z4), where it usually should be kept when the

brake is not applied.

Any leaks which may be found should be stopped, and
all defects repaired before the locomotive leaves the running

shed.

2. Coupling to Train.—When the locomotive is
coupled to a train carrying less air pressure, the brakes on
engine and tender will be automatically applied, as the
pressure in the Main Pipe of the locomotive will, of course,
be reduced by equalizing with the lower pressure in the

train, No inconvenience, however, will result from this,

D
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the train
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n the Main Pipe will serve
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r r
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v

as circumstances may

Drivers sh
: ould always {
fequired for stoppi "4s beatin mind that less brake force is

1ne f
g1rom a low thap from a high speed,

ski <4 . 5
d the Wheels, whicp i ¢ so forcibly applied as to

a mog i .
Most disagreeap)e ; €8s effective in stopping, and gives

For ordin; :
not be mrne;"is;zﬁz the handle of the Brake Valve should
Would produce g A the .Position IV (Fig. 3), since this
not be employeq exq ,le action of the Brakes, which should
an accideng, Cept when absolutel}r 11(3!3(;55211')1 to avoid

-
e

. Long trains, particularly those not completely fitted with
brake apparatus, require more careful handling than short
ones, in order to prevent shocks. With such trains Drivers
should take care to apply the Brakes lightly, and to allow the
slack of the train to be taken up before the brake force is
increased.

Drivers sometimes place the handle of the Brake Valve
in the “Release Position I” (Fig. 3) just before applying the
Brakes. This isamistaken practice which may cause trouble,
as it destroys the extra pressure in the Main Reservoir, which

is required for releasing.

To p'revent the jerk which is often experienced with all
kinds of Brakes at the moment when the train comes to rest-
should release the Brakes at the last revolution of
allow the vehicles to assume their
them from rebounding.

the Driver
the wheels, in order to
normal position which will prevent

Emergency Applications.——For quick stops, as
in cases of emergency, the handle of the Brake Valve should
be turned as far as possih]e to the right (Position V in Fig. 3),
when instantancous action of all the brakes with full force is
Stops of this kind should not be made except in

7.

produced.
cases of emergency. ,
If the Brakes should be applied from the train, either by
the Guard, or automatically (on account of a separation of
the train, the rupture of a Hose Coupling, etc.), the Driver
aid in stopping by turning the Brake Valve
as in ordinary applications, which
r from the Main Reservoir.

must at once
handle towards the right,
will also prevent the escape of ai

8. Release.—To release the Brakes the handle of the
Driver’s Brake Valve should be turned to the Position I (see
Fig. 3), and be allowed to remain there for about 10 or 20

z.
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seconds, according to the length of the

must then be placed in the ¢
(Fig. 3), where it should us

train. The handle
. 1
Position whilst Running, 11,

ually be kept.

If any Brakes CI€ep on again, on account of the handle
being too qQuickly brought to the Position II, it should be
Putback into the ¢ Release Position 1

for a few seconds,
and then be returned to the Position 1T,

9. Handling of the

Inclines.—T, control the train upon descending grades 111_0
Brakes should be lightly applicq before too high a speed is
reached, and the brake

e force should then be gradually
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Brakes in descending
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couplings between any of the vehicles have been separate.d
and re-coupled, the Brakes on the entire train should invari-
ably be tested, a5 explained on page 51. The Driver should

NOt start away until he hag been informed that the Brakes on
all the vehicles Operate properly.

12. Maintenance of the Brake Apparatus on
Engine and Tender.—For the Proper maintenance of

the Air Pump, a5 wel| as of the Brake Apparatus generally,

desirable that the Air Cylinder of
Sparingly lubricated, and that for
e lubricant is ygeq which will not cause
he air Passages and valyes. The small
top of the Ajr Cylinder should be filled
nee a day with “Osmolin Qil” (or
which must previously be warmed, so
U0 in). Tallow or other animal or

the Pump is only
this purpose a suitab]
gummy deposits in ¢
oil-cup placed on the
not more than o
““ Paragon Greage,”
that it may freely r

he Steam Cylinder of the Afp Pump should be
lubricated vitp pure Mineral Oil, as used for high-pressure
engines,

The Pump shoy]

d be started slowly, to allow the conden-
sation to esca

Pe from the Steam
knocking, which is more likely

in the Main Reservoir ig low.
worked it}
ordinary
100 lbs.

i -event
Cylinder, and to preve
to occurwhen the air pressure

The Pump should always be
i : ced into extra-
! moderate speed, it must not be forced 1;1 i

. i i 1 > than go

action, nor be required to maintain more t 9

. : . craiah 16 Main
of pressure in the Main Reservoir. Tl E

Piston Rog must be
tion in the Stez
Cylinder.

kept well packed, to prevent comlcn:-’l_
; mi ir
am Cylinder from running down into the
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It is important that the Main Reservoir _and Dr’g:
: drained at regular intervals. For this purpo
S in the Main Reservoir as well as the Bottom
i | :
5 pl:'lg:‘.hc Drip Cup should be unscrewed at least once
Cap o e i
gk and more frequently ih winter time
week,

ivi d Tender
Driving Wheel an
> Blocks of the : enger
i s?lould be so adjusted that the s'troke of‘tmae e; i
B'Pakesis always kept within the limits given on pag
Plslwnls for the various cylinders employed.
and 41,

q should be lubricated at least

T Drake ?}im‘:f:;l’sﬁ Paragon Greellse 24 \t'h.ich ;m{)st

every three mon d, so that it may readily be injecte b)

previously be Waljmz : The Brake Gear should then 3

meansy 2Ly Sjé'i?io%hezﬁ.ds and the pistons turned roun
detached from

a few times.

I
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INSTRUCTIONS TO GUARDS AND
BRAKE INSPECTORS.

Hi

I. Preparations for the Journey.—The vehicles of
the train should be carefully examined, to see that all the
Hand Brakes are screwed clear off, that the Brake
Couplings are properly united and the Cocks in the
Main Brake Pipe are all open, except that at the rear
end of the last vehicle, which must be closed. These cocks
are open when their handles are in the position shown in
Fig. 5 and 7 (page 30), and they are shut when their
handles stand as represented in Fig. 6 and 8.

2. Coupling the Engine to the Train.—The Main
Pipe under the locomotive and tender should always be
blown out by opening the coupling cock at the back of the

tender for a short interval before the couplings between the
tender and the train are united.

3. Brake Test. It is of the utmost importance
to make sure that the Brake Connections are
broperly coupled, so that the Brakes will apply to
all the braked vehicles in the train. This is only

insured by testing the Brakes on the entire train, as here-
after explained :

When the Brake Apparatus on the vehicles has been
charged with compressed air, the Driver must be signaled
to apply the Brakes, and the train should then be examined
by the Inspector or Guard, to see that the Brakes are all in
operation and that the travel of the Brake pistons does not
exceed the limits given on pages 40 and 41. This having

A

Ry
i ; ienaled to release, and
i s Driver must be sign
been ascertained the
each vehicle should then i
that the Brakes are all properly released.
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Before the Locomotive or any vehicles are detached the
Brakes should be fully released on the whole train. When
this has been done, first close at the point of separation the
Coupling Cocks in the Main Pipe, then part the couplings
by hand, and connect the Dummies to the Coupling Ends, in
order to prevent sand and dirt from entering the Pipe.

Whenever an engine or vehicles are added or detached
from the train, the Brake should invariably again be tested
before the journey is continued, and the Guard should
notify the Driver of any alteration in the number of braked
vehicles in the train.

5. General Rules to be observed during the
journey :—In ordinary working the Brakes are entirely
under the control of the Driver. If, however, in an
emergency the Guard should have occasion to stop the train,
he must open the Tap, provided for this purpose, and allow
the air to escape until the train is brought to a standstill,
when it should at once be closed. Before starting, the
Guard should ascertain where the before-mentioned Cock is
located in his compartment.

6. Releasing the Brake by hand, and emptying
the Apparatus.—The Air Brake on any vehicle may be
released by hand, if necessary. For this purpose the Wire
or Chain, attached to the Release Valve Handle and fixed
to the carriage frame, must be pulled until the Triple Valve
Piston is reversed and air begins to escape from its Exhaust
Port.

If the Release Valve is held open a still longer time,
the Air Pressure in the Auxiliary Reservoir and in the Main
Pipe will gradually diminish. The whole of the Air in the
Brake Apparatus of a detached vehicle may thus be discharged
if desired.
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informed the Driver how many Brakes have thus been put
out of action, and how many still remain in working order,
the train should proceed to the next stopping place, where
the burst hose must be replaced, or the vehicle be put at the
end of the train. When the entire train has been recharged
with compressed air the Brakes must again be tested, as
explained under No. 3.

If a train should break in two the Brakes will auto-
matically be applied to both portions of the train, which will
thus be stopped. The Cock in the Main Pipe at the rear
end of the first section should be closed and the Driver
signalled to release. The two parts of the train must then
be re-coupled, the hose couplings united, and the Brakes on
the second section also released by the Driver. When it is
ascertained by inspecting each vehicle that the Brakes are
all properly released, the train may proceed on its journey.

If the train is stopped by a passenger pulling an
emergency Brake handle, the Guard should ascertain in
which compartment the handle has been pulled down. This
is easily detected by the position of the handle, as it cannot
be replaced from the inside of the carriage. When the cause
of the stoppage has been ascertained the Guard must close
the emergency Brake Cock on the roof of the carriage by
pulling down the chain or rod (hanging at the end of the
carriage) which is connected to the outside lever of that
Cock. The handle in the compartment from which the
signal has been given is thereby also raised again to its
normal position.

If Vehicles carrying different Air Pressures be
coupled together, the Brakes will apply themselves on
those having the highest pressure, and should be released by
hand, in case there are difficulties in the way of releasing
them at once from the Engine.
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