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Fig. 1 Type M-28 Brake Valve with Sanding Feature




AIR BRAKE AND SAFETY CAR CONTROL
EQUIPMENT

DESCRIPTION
TYPE M-28 BRAKE VALVE AND HANDLE

The M-28 brake wvalve, located on each

operative end of a motor car, 18 of the rotary-
. valve type, with a removable handle. The
operaling parts are contamed in a body,

mounted on a bracket to which all the pipe

connections are made, so that the vilve may

be removed for examination and repairs

without breaking any pipe joints

The brake-valve handle, included with the
standard equipment 15 Oof A I:'i'h::l'l.1 Lype,
that the

d on the socket portion. This

arranged 1n such # handli

porton 15 nange

15 done in order to permit use of the brake
valve handle for

rraierely 1|l.':.|!'|'-:--'..':" the 1

sanding opernllons wWheres, I Yy

Lke-valve handle in

ANy ||||.':|i|||I in '.'L||I|'i: It may e 'I.-||I".-:|_ :..'I!'I:]

will be distributed to the as more fully

el 1".|l--'l.= On e O

Seven pipe connections are made to the
brake-valve pipe bracket, as follows: Thi
emergency pipe, main reservoir pipe, straight

sanding pipe and brake-valve exhaust pipe
Raised figures are cast on the bottom of the
JHEM bracket to msure that Proper Conned
tions are made, o follows (1Y for door
opening pipe, (2) for emergency pape, (&3) for
door-closing pipe, (4) for straght air-pipe

(5) for sanding pipe, (6) for br

exhaust pipe, and (7)) for mam reservorr pipe
The different

handle, in order from the extreme left, are as

. [allows:
1st.

positions of the brake-valve

Release running and door-closed
position, in which the air from the
main reservoir pipe (which always ha
neress Lo :||| l_-ni_l il the rotary volv
through a port in the body casting) 1s
permitted to flow directly to the
pape. Tl

SIergency IETFENCy [

15 -'|-|'|!|q|!|--|_ !-'"'n-'ll_.-l- 4 port n thi

rotary valve and seat, to the door

3rd.

4th.

closing side of the door-and-step
controller, Also, the door-opemng
--'.||'.' {li thee |i-|||‘.'-:1||l|-':I|'|.- l'-.:l:‘:l:l”'.l_
l.'.l” s I|Il' :-|I.Ii'.'||[ |I.:|'|'II'|. 15
conneécted |I-|-,,-||:.|. the rotary valvi
to the atmospher:
Straight air-lap position with doors
closed (this is also handle-off position)
in which communication is cut off from
the main reservoir pipe to the emer-
geney pipe, and from the straight
air-pipe to the atmosphere. In this
position also, communication 15 re-
tained through the rotary wvalve,
between thi EMCTEencyY I and the
door-closmy side of the door-and-step
l'|'1|1l-'l'|'||'l'_ :|,!||r. -|I|I'-.'.'|'l:". '|I|' -|llllr-
opening  sude of the door-and-step
l.|.-|||"l-||l| .'.I|l| e .ITII:l.--||E':-.".I'
Service application position with doors
closed, m which communication is
cut off between the main reservolr
and the

emergency pipe, but is
establighed bhetween the main reservon

pipe and the straight air-pipe. Com-

munication i still established hetween

pipe and the doo

closing s ol L door-and-step
controller and between  th door-
DT -_||!| (K] the |||.|.| _|:_;! sten
controller and the atmospher:

Door-opening and brake-maintaining
position, in which communication is
cut aff from the main reservoir to the
emergency pipe, At the same time air

[l:l'lllll'.l'rl {F ¥ I]--'.' Iram Lhi mam
reservolr pipe to the door-opening
pipe, and thence to the door
e of the

GpeEning
-||-ll|-.'|‘.||| L controller.
singr side of the door-and-
onnected tl '--ll_._||
the rotary valve Lo the atmospher
Main reservoir pressure is also per-

mitted Lo flow through the rotary
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valve to the straight air-application
pipe, thus maintaining brake-cylinder
pressure for the period during which
the handle remains in this position.
5th. Emergency position, in which the
emergency pipe, door-closing  pipe,
and door-opening pipe are connected
to the atmosphere, thus actuating the
emergency valve and removing air
pressure from both sides of the door-
Muain

pressure 15 permitted to flow to the

and-step controller. reservoir

straight sir-pipe

SANDING FEATURE

It will be observed that the hinged brake-
valve handle is permitted to rotate diréctly
above a bail, which partially surrounds the
brake-valve. The hottom of this bail is in

contnct with the stem of a valve, and by
merely depressing the brake-valve handle in
any position in which it may be found, this
valve will be forced open and air permitted to
flow from the main reservoir to the sand

Lraps
TYPE K-1 EMERGENCY VALVE

The emergency valve contains an equahzing

piston, a shide valve, and a relay valve as

moving parts. The main piston responds to a
decrease Or an INCredse in emergency pipe

The

'.':'!.'l}-' valve :'r:=1"~nri:- to a decrease or an

pressure, to actuate the slide walve
inerease in control-pipe pressure, to actuate
the CIMETECEney Msbon

The emergency wvalve 15 mounted on an
angle pipe-bracket, located inside the ear
It is of the pipeless type, which facilitates
pipe connections

ready removal, and all

necessary for the correct operation of the

emergency valve are made to this pipe
bracket. There are eight pipe connections
in. pipe to

pipe Lo

for the emerpency valve: e, la-in
main reservoir marked (1), Ye-in
brike eylinder marked (2),

La-in

Li-in. straight
air-pipe marked (3} CMErgeney pipe
pipe to sanding reservoir
contral

marked (41, Fg-in
marked (5),
marked (6),

Li-in.  safety pipe

fg-in, pipe to sanding  line

Air Brake and Safety Car Control Equipmen|

marked (7), and ldi-in. pipe connecting the
relay valve exhaust port to the cireuit breakes

eylinder

SANDING RESERVOIR

The sanding reservoir is connected to the
emergency valve, and 15 used for the purpose
of storing main reservoir pressure for distri-
bution to the sand traps when an emergency
application of the brakes is made. In this
manner the distribution of
matically accomplished, it being presumed
that in ordinary service operation of sand,
the car operator will make use of Ii_'.u_- sandimg
feature incorporated in the brake-valve
handle, The sanding reservoir, being of fixed

sand 15 auto-

volume, will cause sand to be distributed {or
the required time to make a stop, resulting
from emergency application.

DOOR-AND-STEP CONTROLLER

The door-and-step controller 15 of  the
double-acting piston type, with a rack cor
necting the two These pistons
I1‘IH.'|1i'|.1'i' 1“\. “.ril:llt':!i!: air on one end and st

Mstons

the same time exhausting air from the other
end. Air 18 permitted to Aow freely to th
door-and-step controller, while the exhanst
air from the opposite end 18 restricted for
purpose of providing a satisfactory cushioning
effect by means of ball checks, suitable port
and an adjustable choke plug. Thi
ment of the pistons and rack operates
segmental pear secured to a shaft whict
turn, 15 .'iI!.'||.'i:I|.'1|. Lo 1h|.' Tr|||-' and levers
actuating doors and steps

The door-and-step controller has two
The

attached to same—one at each end
pipes are the admission and exhaust pipes for

theiwr respective ends ol the evlinder. MAar is

admitted at the ion port.
casting to the
A slight amount

the end of choke-plug, but

Prop:
Jer

(40 5

flowing through the ovlin

space between the two b
of pressure passes
the maan path for the Oow of wir 15 by raising
the large
cylinder behind the piston. During this time

bronze ball, and thence into the
the small ball 15 held to its seat
Assuming the door to have been opened by

the operation just recited, and it 15 now

._a-
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desired to close same, the brake-valve handle
will be moved to the proper position when the
admission=pipe now becomes an exhaust-pipe,
Air 15 permitted to exhaust from behind the
piston, past the small ball, and out through a
port-and-pipe connection to the atmosphere
at the brake valve. It s to be recalled that
air pressure 15 being supplied behind the piston
at the opposite end at this time. The cushion-
ing effect of door movement is established by
restricting the further exhaust of air pressure
by means of choke-plug, which should be
adjusted to give the desired cushioning effect.

The door-and-step controllers are located
either inside the ear, or underneath the plat-
form, depending upon climatic conditions to
some extent, and also the construction and
arrangement of doors and steps. Inany event
the connection between the door engine-shaft
and levers operating the doors and steps should
be made with the least possible number of
intervening rods and levers. In all cases sec
that the door-and-step controllers are installed
so that the head containing balls used as
checks shall have the port, containing the
seats for these balls, in a vertical position,
The door-and-step controller can be installed
in two wavs: one, with the rotating shaft
verticil, in which case the lever attached to
this shaft must be underneath; and two, with
the rotating shaft horizontal. In either case
it 15 necessary to insure that the heads
containing the balls have been properly
arranged.

Adjustment

The choke-plug is intended for the purpose
of controlling the final movement of the door
and step, and may be adjusted by screwing
inwardly or outwardly to provide a greater or
lesser cushioning effect, The door and step
will be found to travel rapidly, until the piston
on the side from which air 15 being exhausted
travels past the port, after which unrestricted
exhaust to the atmosphere is ended and the
remaining air pressure must be exhausted past
the choke-plug

When the proper cushioning effect is not
secured, if there i4 reason to believe that the

5
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Ieather cup is in good condition, the difficulty
will more than likely be found in connection
with the large ball, which may be held off its
seat by some particle of foreign matter,

The travel of the door-and-step controller
shaft is 0 deg. and correspondingly, therefore,
the same length of lever-arm should be used
on swinging door-and-step shafts, as is used
on the door-and-step controller shaft. This
door-and-step controller can also be used to
actuate shding doors with corresponding
steps.

CIRCUIT BREAKER CYLINDER

A cirenit breaker eylinder is installed, with
its piston directly in line with handle or
button of the circuit breaker or line switch.
A pipe connects this circuit breaker cylinder
to the relay valve exhaust port of the emer-
gency wvalve; thus, when an emergency
apphcation 15 caused by actuation of the
relay valve, air Hows to the circuit breaker
cylinder, foreing its piston outward into
contact with the handle or button of the
circuit breaker, causing the cirenit to be
opened, The pipe connecting the circuit
breaker cylinder to the relay valve exhaust
port of the emergency valve is vented to
atmosphere through ports that are uncovered
when the piston moves forward. The circnt
breaker cylinder has a return spring which
returns the piston to its normal position and

permits re-establishing the connection through

the eircuit hreaker or switch after restoration
of normal conditions. The ecirowt breaker
cylinder does not respond to emergency
applications made by use of the brake-valve
handle.

On occasions when the circuil, breaker
cylinders are called into action, thereby
cutting off the current to the motors, it is
necessary to turn the controller handle to
power-off position before cutting in the power
through the circuit breaker.

SAFETY CONTROL ATTACHMENTS

The safety control attachments, that is,
the apparatus which is attached direct to the
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top of the controller, consists of a controller
handle, a handle-base portion, and a con-
troller pilot valve: Three pipe connections
areé made to the controller pilot valve—one
supplying the main reservoir pressure, the
second forming the safety control pipe, and
the other the pilot-valve exhaust. The valve

valve 18

I.rl.ll'1i!'lll- of the controller pilot

e

I'mPE
SAFETY CONTROL
PIPE

|

|, =3
|{ FIPE
MAIH RESERVOIR

Fig. 2.

arranged 5o that it may be rotated for
convenience in making pipe connections, thus
providing for a neat installation of pipe
back of the controller. The controller pilot
valve is attached at the top of the controller
by means of set-screws or bolts, while the
handle-base portion is attached at the spindle
of the controller drum by means of a counter-
sunk set-serew. The econtroller handle is of
the removable type for single-end as well as
double-end cars. (See Fig. 2.)

The controller handle 15 hinged on a
fulerum, which permits the handle to be
pressed downward, therehy raising  the
gshoulder bolt from the lever, and with the

Controller Handle with Base and Pilot Valve

6
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removil of the spring tension stored in th
spring, by pressing downward on the con-
traller handle, the inner valve 15 forced
downward, by valve spring, aguinst its
at the same time, outer valve is unseated and
air cormmunication 15 established between
miain reservoir pipe, past the stem and scat
of wvalve, into cavity leading to the safety

control pipe. This charges the safety

st

coritrol pipe which extends through
the foot valve, the No, 15 double-
check wvalve, and to the relay
. vilve to Type K-1 emergency valve.
With  the

ward as just related, the safety

handle pressed down-

control apparatus 15 in its normal
operating position, at which time
the controller handle can be rotated
to supply current for the motors,
in accordance with the usual prac-
tice.

This handle should be held down
at all tmes when the céar 15 In
motion, with the rm't']ninll\' ns
related under the subject of Foot
Valve as described in page 7. Up-
on the release of the pressure on
the controller handle, the spring
will force the shoulder bolt down-
ward raising the controller handle
and at the same time striking the
lever, pressing it downward; tins

lever, being fulerumed, engages the
lower end of the stem of the mner
valve, raising it from its seat and at the same
time compressing valve spring, maising outer
valve until it engages its seat. Under these
conditions the Aow of ar, from the main
reservoir past outer valve to cavity leading to
safety control pipe, 18 cut off. Communica-
tiom is established between the safety control
pipe, and the cavity which leads to the pilot-
valve exhaust.

The slot in the end opposite the handle is
intended td engage a bolt. The safety con-
trol attachments are designed for installa-
tion in such & way that it is most difficult to
defeat the purpose for which this apparatus

Obviously, the f

was intended removal o
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parts will affect the reliability of its operation
but special attention has been given to the
possibilities of tampering with these features
and, since the operating parts are entirely
enclosed, it is impossible to alter their
functions without making it a simple matter
for discovery

FOOT VALVE

By reference to the deseription of the
safety control attachments, Fig. 2, it 1s stated
that the controller handle should be held
down at all times when the car is
in motion.

As a temporary relief from this
obligation, for the convenience
of the car operator, a foot valve
is installed for operation in con-
nection with each operative end
of the car. By pently pressing
down on the stem of the foot
valve, the connection through the
safety control pipe between the
relay valve of the emergency valve
and the controller pilot valve is
cut off. The foot valve is placed
in the safety control pipe with one
connection leading to the emer-
gency relay valve, one to the con-
troller pilot valve and one to the straight air
application pipe,

The foot valve is shown in Fig. 3

The valve 2, normally held off its seat by
spring 3, is adapted to close communication
between the pilat-valve connection A and the
safety control pipe connection B, through the
apphcation of foot pressure on the knob 4,
A piston device 5, interposed between the
valve 4-A attached to the knob 4 and valve
stem 1, 15 also adapted to close valve 2
through the application of straight air-pipe
pressure on its outer face.

Under normal conditions, main reservoir
pressure from the pilot valve has unrestricted
acoess to the control pipe through the plot-
valve connection A past the valve 2 to the
gafety control pipe connection B. The valve
2 abutting against the valve 1 holds the latter
against its seat during normal conditions, and

Fig. 3.

GEH-G1E

prevents leakage of control pipe air to atmos-
phere via port C.

The piston 5 embraces an annular beading
on its inner face adapted to come into contact
with the face of the gasket 6 and prevent
leakage of air pressure past the piston to
atmosphere via the port C. The latter is
provided to prevent air from being bottled
under the piston 5, when it is forced inwardly,
The piston 5 also contains a yielding stop 7,
held outwardly by a spring 8, and against
which stem 1 abuts. This arrangement is

Sectional View of Fool Valve

provided to pernut of an adjustably relative
movement between the piston § and the valve
2 to allow each to properly seat, regardless
of wear of either part.

The walve 4-A is provided to afford a
means to prevent leakage of the air pressure
past the valve stem, which it does by moving
outwardly to its seat whenever the piston 5
is under the influence of straight air-pipe
pressure

Straight air-pipe pressure has access to the
foot valve via connection 1D, whence it reaches
the piston 5 via passage E, containing a hold-
back 9 weighted by spring 10. This hold-
back valve is provided to prevent operation
of the piston 5 until the straight air-pipe
pressure in normal brake applications has’
reached approximately 30 lb. and closes again
when the pressure has fallen to 12 1b. or 15 1b.
A seal provided on the cap 11 prevents loss of
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air when valve 9 is off its seat. Port F is
provided to prevent pressure from passage
when the valve is seated and also to prevent
bottling of air when valve 8 is off its seat.

WING CHECK VALVE

On double-end equipments a %g-in, wing
check valve is placed in a by-pass around the
foot walve, in order that when the operator

b

Fig. 4.

moves to the other end of the carand depresses
the controller handle, thus opening the
control pipe supply valve, air will flow by the
wing cheek and charge up the control pipe to
the No. 15 double check. When the brake
valve is moved into the release position,
reducing the preéssure on the pistons of both
foot valves, they will both open at about the
same pressure; the one on what is now the
non-operative _end will permit the control
pipe pressure to drop a small amount, suffi-
cient to cause the No. 15 double check to shift
and so stop the flow in that direction,

GENERAL DESCRIPTION OF AIR BRAKE
AND SAFETY CAR CONTROL EQUIP-
MENT

The emrcuit breaker cylinder, the controller
handle, the handle base portion, the controller

Outline Circuit Breaker Cylinder

Air Brake and Safety Car Control Eqieifmon

pilot valve, and the foot valve form a group
of apparatus known as the safety control
group. The object of their use is to insure
that the car operator shall perform the neces-
sary details of starting, running and stopping
the car in an approved manner.

Considering the ear to be at a standstill,
gither for the purpose of loading or unloading
passengers, or for any other purpose, with the
straight air brake applied, it is
obviously necessary to release the
i brake application before the car

can be put under headway, Before

this release of brakes takes place,

the operator must press downward
4" on the controller handle (prelim-
inary to feeding currents to the
motors), When this is done, the
brakes can be released and, by
advancing the controller handle,
the car will be made to move.
Under ordinary conditions, the
hand pressure on this controller
handle will be retained until the car
i5 brought to a standstill at the next
stopping point. In the meantime,
however, by the use of the foot
valve, the hand may be removed
from the controller handle for tem-
porary use or eonvenience of the
operator.

Correspondingly, should the hand be
removed from the controller handle (without
making use of the foot valve, or without
having made a straight air brake application
of approximately 35-1b. brake eylinder
pressure, which in itself would bring the car
to a standstill), air pressure in the control
pipe will be allowed to flow through the con-
troller pilot valve to the exhaust at such a rate
that the relay valve of the emergency valve
will be unseated. This causes the ecircuit
breaker cylinder to operate the circuit
breaker so as to cut off the power to the
motors, and it also operates the main piston of
the emergency valve, s0 as to cause an
emergency brake application together with
distribution of sand to the rails and removal
of air pressure from the door-closing side of the
door-and-step controller, thereby balancing

@
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same. Thus, in short, the power is cut off, the
brakes are applied to emergency force, sand 1s
applied to the rails and the doors and steps
are arranged for hand operation, as may be
required.

It is5 seen then that the car operator must

not only remain at his post of duty where he
can reach the controller handle or foot valve,

GEH-616

OPERATION
CHARGING

Before starting the air compressor, close
the drain cocks in the main reservoirs, See
that the cocks in door-closing pipes are open,
See that all hand brakes are fully released.
The compressor circuil must be properly

Locete Cuhaaer Mgk
o Ehat By Sl o
FerticalPbation

Ooor Cinsing Fiow

AT A ST 08
At i (MRS (Yl 3 SR i

Fig. 5.

but he must be attentive to his work, else the
car will be automatically brought to a stand-
still.' A straight air application of sufficient
amount to prevent this automatic operation
would in itself, of course, bring the car to a
standstll

MAIN RESERVOIR CUT-OFF VALVE

The main reservoir eut-off valve is installed
in the main reservoir pipe leading to the brake
valves, located on their respective platforms
The object of this safety device is to insure
main reservoir supply of air pressure for the
brake cylinder, in event of an aceident of
such o nature as to break the pipes on either
platform. The connection supplying main re-
servoir pressure via the emergency valve to the
brake cylinder is taken off before reaching the
main reservoir cut-off valve. Thus, such an
accident as would break the piping on the
platform or underneath the car would cause
the cut-off valve to operate and would insure
that the proper supply of main reservoir pres-
sure was available for use in the brake eylinder.

Fubaust Port

ke Fiug Far Rngused g
Cushiomng Lffect

Diagram of Pneumatic Door-and-step Contraller

fused. Place a handle on the brake valve to
he operated and move it to release, running
and door-closing position at the extreme left
Then start the compressor by closing the
snap switch in the compressor circuit. Place
the controller handle in the handle-hase
portion and hold same down until the gauge
hand indicates at least 50 b, pressure in the
Under no circumstances
should a car be put in motion with less air

MmN Feservoirs.

pressure than that mentioned above,

RUNNING

Keep the brake-valve handle i release,
running and door-closing position when not
being used. Press downward on the controller
handle or foot valve while the car is running
In event of sudden danger, remove the hand
or foot from the respective valves, as the case
may be, or move the brake-valve handle
quickly to emergency position, at the extreme
right, and leave it there until the car stops
and the danger is past, If the brakes apply
while running over the road, due to rupture of
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the piping, move the brake-valve handle to
emergency position at onee, to prevent loss of
main reservoir pressure. After the car stops,
the cause of the application should be located
and remedied before proceeding

SERVICE APPLICATION

To apply the brakes for an erdinary stop,
move the brake-valve handle to service
application position. When the desired brake
evlinder pressure, depending on the speed,
the condition of the rails, the grade and the
kind of stop desired, has been obtained, the
brake-valve handle should be returned to the
lap position, where it should remain until it 15
desired either to release the brakes, or to make
a heavier application. In the latter case,
move the handle apain to the service applica-
tion position, further applying the brakes until
the desired result is obtained, then return it to
the gtraight air-lap position

The controller handle or foot valve must
be held down until the stop is completed, and
the brake-valve handle moved to the service
door opening

application position or  the

pPosibion.
While the

handle must reman in the service :IL:‘Li'l-I-k'il-ll"'[l

door- PeEnIng po isition, at which

car 18 standing, the brake-valve

posibion or
time the pressure on the controller handle or
foot valve, as the case mav be, can be released ;
thus permitting the car operator to attend
to any duties incident to the stop. The best
possible stop will be made when the brakes
are i|_:||i|i:1_-'r! as hard, at the very start, as the
conditions of speed rail and comfort of
passengers. will permit, and then graduated
off as the speed of the car is reduced, so that
at the end of the stop, little pressure remams
in the brake cylinder, unless on a grade
Because  the effect of any
given application 1s greater at low than at
high speed, a heavy application at low speeds
will result in an abrupt stop, with perhaps
discomfort to the passengers or slide wheels
At high speeds a heavy initial appheation
should be made, in order to obtain the most
effective retardation possible when the mo-

retarding

mentum of the car is greatest. If the brake

Air Brake and Safety Car Control Equipment

cylinder pressure is very light at first, and is
increased as the speed of the car is dimished,
it not only makes a longer stop, but the high
evlinder pressure at the end will be liable to
produce a rough stop, perhaps slide the wheels
and result in loss of time, because of the
necessity for waiting until this high cylinder
pressure can exhaust before the car can
proceed, With practice, these correct methods
of stopping can be readily acquired

HOLDING BRAKES APPLIED

When the desired brake cylinder pressure
brake-valve
handle in the straight air-lap position, where

has been obtained, place the

it should remain antil it is desired either {o
malke a heavier application, or to release the
brakes
to remain in the straight air-lap position,

Do not allow the broke-valve handle

except while bringing the car to a stop, and in
any case 1t should not be allowed to remam in
this position {or a sufficient length of time to
permit the brake evlinder leakapge to dimish
the braking power materiaily

RELEASE
To fully
application, move the brakesvalve handle to

release the brakes after any

release, manning and door-closing position
The handle must be left e this position at all
times when the brakes are not in use to keep
the brake system charged and ready for
operation and to insure that the brakes will
not bhe applied by leakape. Immedidtely
before moving the brake-valve handle to
release, running and door-closing position,
which action usually precedes a movement of
the cur, the controller handle must be held
down

To praduate, or purti;uﬂj.' release the brakes,
move the brake-valve
runming  and  door-closing
moment, then back to straight air-lap position;
repeat this operation as may be necessary,
until the car iz brought to rest with only
enough pressure retained in the brake cylin-
derstoprevent it from rolling, During this ma-
nipulation of the brake-valve handle, the con-
troller handle or foot valve must be held down.

handle to release,

position for a

ir
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OPENING DOORS AND LOWERING
STEPS
The car having been brought to o standstill
under the methods just described, move the
brake-valve door-opening
position for the purpose of opening the doors

handle to  the

and lowering the steps on the operating end
of theé car, After the brake-valve handle
has been in this position for approximately
one second, the pressure on the controller
handle and foot walve can be released.
While the doors remain open and steps down,
the car cannot be moved for the reason that

the brake cylinder is fully charged

CLOSING DOORS AND RAISING STEPS

All brake-valve handle positions to the left
of door-openming position are in addition
door-closing positions. Should it be desired
to close the doors and raise the steps withoud
releasing the brakes, return the handle to
application position. When 1t 15
desired to close Lthe doors and rase the steps

SETVIee
and releasge the brakes at the same time,
such as preliminary to a movement of the car,
return the brake-viillve handle to release,
running and door-closing position on the
Immediately before this last
handle, the

extreme lefl
operation of the brake-valve

controller handle must be held down.

UNUSUAL DOOR OPERATION

To leave the car and close the door and
raise the step, such as might be required at
car barns, storage sheds or yvards, and ticket
offices or reporting booths along the route,
the brake-valve handle should be moved to

serviee application position, then to handle-
off position, removing the handle for use in
closing the cock underncath brake valve, at
which time the door can be operated by
hand. After making exist, if 1t is desired to
close the door, it can be closed by hand and
reapened in the same mannoer, In the mean-
time, the brake is applied and the car will
remain  standmpg unless unusual leakage
prevails.

Before putting the car in motion, it is
necessary to restore the cock to its normal

GEH-GT6

position. It is recommended that the brake-
valve handle be earried by the car operator in
all eases where he is called upon to leave the
car with doors closed as related, to insure that
the cock underneath the brake valve will be
restored to its normal position before any
movement of the car is attempted,

EMERGENCY

Emergency action may be found to be
necessary either because of conditions outside
the car, such as the movement of pedestrians
and wehicles, or, conditions
originating within the car, such as inadver-

because of

tepee of inattention on the part of the car
operator to his hine of duty.

With respect
action first mentioned above, it is assumed

to the class of emergency

that the car operator is at his post of duty, in
which case should it become imperative to
stap in the shortest possible time and distance,
to save life or avoid aceident, move the brake-
valve handle gquickly, from whatever position
it may be in, to emergency position, which 1s
at the extreme right, and leave it there untal
the car has stopped and the danger 15 past.
While the brake-valve handle is in emergency
position, it is not necessary to hold down the
comtroller handle or the foot wvalve. This
movement of the brake-valve handle, in
addition to providing maximum brake cylin-
der pressure provides, a supply of air through
the emergency valve, for the purpose of
Also by exhausting
pressure, air pressure is

sanding the rails.
pmergency  pipe
released from the closing side of the door-
and-step controller, so that the doors and
steps on both ends of the car can be easily
moved by hand. It is intended that the
rear door and step be used as an emergency
exit,

Concerning the second class of emergency
actions mentioned ; hold the controller handle
down by hand or press the foot valve down-
ward at all times that the ear is in motion;
that is, without the brake applied to such an
extent that the application would in itself
stop the car. Should the operator, for any
reason, unintentionally or otherwise, release
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the controller handle and foot valve while the
brakes are not apphed, as before mentioned,
this may properly be termed an emergency
situation which calls for emergency action,
descrbed
from the
additional feature of

and the result will be the same as

under * Emergency” as initiated
brake valve, with the
opening the motor circuit by actuating the

circuit breaker eylinder
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In either of emergency action just
described, the several functions oceur practi-

cally simultaneously, and it is seen that every

et 0

proper requirement to bring the car to a
stop in the shortest possible time and distance

15 miat,

RELEASE AFTER EMERGENCY

To relense the brakes and restore normal

conditions after emergency action, see that
the brake-valve handle 15 in release; running
and door-closing position, and hold the

controller handle down until 50 Ib. pressure 15
reached in the main reservoir, as indicated by
the paupe,

CHANGING ENDS

Preliminary to changing ends, the brake

must be fully applied, when the brake-valve

Arr Brake and Safety Car Control Fquepment

handle and the controller handle
removed. This brake application is required

to prevent emergency action which would

otherwise occur upon removal of the con-

troller handle; and 1t insures that the car will

stand still during the time required to change
ends. If the handles are not replaced in their
proper positions within a reasonable time to

guard against

g
MaiN BLSLAYOM

L
SANDING WESCAVOR

FEr

BRANT CYLINOEDR

1

I-u-vq_

10

1 Pamy

Type FE-1 Emergency 'k-’ulh-:u-.'tll Angle Bracket

leakage, emergency action will automatically
L
Upon reaching the end of the ear from

which it is intended to operate, the brake-valve

handle should be placed in service application
or dopr-open position, as may be required
Before attempting to move the brake-valve
handle to release, running and door-closing
be in

position, the controller handle must

|.];u'¢' and held down.
SANDING
When 1t 18

making a stop, this should be done, if practi-
cable, before the brakes are applied, for the

desired to sand the roils n

reason that if the brakes are set and the wheels
begin to shide, the application of sand will not
in all probability—cause them to revolve

again, and flat spots may result. In such

can b

the excessive brake cyhinder
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event! the best practice is to release the
brakes slightly at the moment of applying
the zand, after which a much higher brake
evlinder pressure can be used without causing
wheel sliding, If sand is used, the rails
should be well and continuously sanded until
the stop is made or the brakes released.

INSPECTION, MAINTENANCE
AND LUBRICATION

AIR COMPRESSOR

[nstructions the
maintenance, assembly and disassembly of

for installation, care,
the air compressor are contained in Instruc-
tions GEH-52. Copies of this book may be
had on application to the nearest office of
the General Electric Company,

AIR COMPRESSOR GOVERNOR

The governor is adjusted for different
opening pressures by means of two adjusting
serews located in the mechanism base. The
pressure can be increased or decreased by
serewing the adjusting screws in or out, as
the case may be. Turn both serews an equal
amount
obtained

adjustment is
binding the

the
will

until

This
regulating spring.

To renew the rubber diaphragm, remove
the cylinder head by unserewing the four bolts
holding it to the frame. When inserting a
new diaphragm, place a thin disk of oiled or

proper

'|r;|‘|'w~||l

paraffined paper on each side to prevent the
diaphragm sticking to the metal,

To remove the regulating spring, take off
the mechanism and mechanism base. Reheve
the compression of the regulating spring before
unserewing the bolts that hold the mechanism
the frame. When replacing the
repulating spring, see that it does not touch

base to

the inside of the frame

The range or difference between the open-
ing and closing pressures may be adjusted by
changing the location of the pin, which limits
the upward movement of the contact carrying
lever., This pin 15 inserted in holes in the
fulerum punchings, and is held in place by
means of a cotter pin. By changing the

CelsH -0 16

location of this pin, the normal range of 10 Ib.
may be made 8 1b., 12 1b. or 15 1b.

The part of the arc chute surrounding the
contact tips can be removed to give access Lo
the contacts for cleaning and repairing. This
is done by loosening the bolt which holds the
pole pieces together, and removing the two
screws in the upper part of the frame.

Inspect the governor contact Ltips at repular
intervals and clean them with sandpaper when
necessary. These tips may be easily removed
by unscrewing the screw holding them to the
The spring the mavable
contact tip should be inspected to see that
the contact has the proper wiping action. The
amount of the wipe should be approximately
14 in. The pressure between the contacts
should be checked when povernors are over-
hauled. This pressure should be approxi-
mately 3 Ih. or more, measured on the finger
spring Y4 in. from the center of the stud which

base, ciarrying

attaches the finper spring to the insulated
voke.

[f the blowout coil is removed for any
reason, see that it is replaced and connected
in the same way as before removal. If this is
not done, the are formed at the contact tips
will be blown in against the back of the are
chute and will not be extinguished promptly.
Locate the governors inside the car in an
upright position, in order to prevent moisture
and dirt finding its way into the operating
mechanism

BRAKE CYLINDERS

Cleaning and Lubrication

For the purpose of ecleaning the brake
cylinders, it is necessary to remove the nuts
from the non-pressure head bolts; then
remove the piston from the eylinder. Scrape
the old lubricant from the eylinder wall and
wipe the surface clean and dry. Kerosene
may be used for assisting in cylinder cleaning,
but must be completely removed to prevent
serious damage to the eyvlinder gaskets and the
packing leather. If the cylinder wall 1s
rusted, remove the rust with sandpaper.

Remove the expander ring from the piston.
Serape the old lubricant from the metal part
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and the packing leather, and wipe all the
surfaces clean and dry. Leather should be
carefully examined and renewed if brittle,
thin at any point, cut, eracked, or otherwise
defective. Do not use kerosene or gasolene
on leathers
follower plate for cracks and tighten up the
follower plate nuts,

Examine the piston and the

Fig. 7.

Examine the follower studs for tightness
in the piston head. Place the leather centrally
on the piston, flesh side against the piston.
Place the follower in position. Apply the
contact with the
Then draw

bringing them in
without tightening,
them down uniformly.

Apply a thin coating of high-grade graphite
grease to the wall of the eylinder with a brush.
Fill the expander-ring groove, and place the
expander ring in position

The piston should be stood on end, with
the top edge or flat side of the non-pressure
head flange and the opening of the expander
ring toward the workman. With the piston

nutLs,
follower,

Sectional View Type ML Form A Air Compressor Governor

Air Brake and Safety Car Control Equipment

in this position, enter it inta the cylinder.
The sleeve or rod should then be raised anid
the piston moved into the eylinder until the
upper portion of the leather engages the eylin-
der wall. Form this portion of the leather
into the oylinder with a dull-edged, round-
cornered putty knife or similar instrument,
while the sleeve or rod 15 being pradually
raised, taking special care not to
erimp or otherwise damage the
leather. Then pull upward and
outward on the sleeve or rod until
it 15 in a horizontal position. Push
the piston to its release position,
and then raise the slecve or rod to
the top of the eylinder and deter-
mine whether the expander 15in its
proper position, which will be in-
dicated by freedom of movement,
The above instructions forassem-
bly apply particularly when the
brake evlinder 15 in a honzontal

position, However, for other posi-
tions, the methods employed must
be changed as required to produce
similar results,

BRAKE VALVES

Lubrication

Brake wvalves should be lubri-
regilar car-inspection
In order to oil a brake

cated at
periods
valve, il 15 necessary to exhaust the
air from the valve. The oil should
then be applied through the oil plugs, the valve
stem pushed down a few times and the valve
operated to work the oil on to the various
surfaces. Lost motion or play between the
handle and the stem prevents the proper
registration of ports, and should be eliminated
by making the necessary repairs. The best
lubricant for the rotary valve of the brake
valve i8 a pood prade of graphite pgrease,
which should be applied very sparingly

EMERGENCY VALVE
Lubrication

Under ordinary service conditions, the

emergency  valve should be thoroughly
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cleanced and lubricated once in three months,
The proper interval is best determined for
each particular case by a earcful inspection
and trial, Where conditions
more frequent inspections will no doubt be
found Where the walve i1s not
subjected to hard usapge, the interval may be
lengthened

Do not remove the movable parts of the

are SEeVEeTe,

NeCessary.

emergency valve while it 15 on the ear. If
the valve is not working properly, or needs
cleaning and oiling, remove it from the
bracket and replace it by a valve in good
condition. All clenning and oiling should be
done at a bench, by a competent man, where
the liability of damage to the internal parts of
the valve is least. Any attempt to take the
emergency valve apart while still on the car s
almost sure to result in o large percentage of
valves being injured by careless handling or
dirt petting inside the pipes or valve

Emergency valves which need repairing
should Electric
service shop

be returned to a General

Following is the recommended practice

with reference to lubricating the emergency
valve:

All 0il, pum, or grease, should be thoroughly
removed from the slide valve and its seat in
the bushing, using benzine or gasolene to insure
this. The slide valve and its scat and the
upper portion of the bushing, where the shde
valve spring bears, should be lubricated with
a high grade of very fine, dry, pure graphite,
rubbing it in so that as much as possible
will fill i the the
brass and leave a very light, thin coat of

adhere and pores uf
graphite

To apply the graphite, use a stick in the
shape of a paddle about eight inches long, and
having a small piece of chamois glued to the
end, Dip the skin-covered end in dry graphite
and rith the surfaces specified. After
rubbing, a light blow of the stick on the slide-
valve seal will leave the desired light coating
of loose graphite, When the work s com-
pleted, the slide valve and its seat must be
entirely free from oil When
handling the parts after lubricating sec that

!

or Eroasc

Gl H -G

the hands do not come in contact with the
lubricated parts, as the thin coating of graph-
ite is easily removed

The emergency valve pistons and ring, and
the bushing in which they work, should be
sparingly lubricated, by first pushing the
piston to release position and applying a drop
or two of oil to the circumference of the large
piston bushing; then mowve pistons to the
lubricate small
bushing, spreading the oil 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 bushing eylinders. There should be no
free oil left on the parts. Do not permit any
ail to gpet upon the gaskets.

opposite  end and piston

DOOR-AND-STEP CONTROLLER
Lubrication

Since the door-and-step controller may be
properly installed in two namely,
with the gear shaft vertical or horizontal —it is
apparent that the rack and gear, as well as the
gear shaft, should be lubricated with some
form of non-fAuid oil or hard grease, so as to
prevent loss of the lubricant under certain
conditions of installation. These parts may

WHYS

be readily lubricated by removing eylinder
cap and applying the lubricant in a suitable
manner. When this work is undertaken with
the door-and-step controller in place under-
neath a car, see that particles of dirt and other
foreipn matter are not permitted to drop into
the pear case.

The

respective cylinders should be undertaken as

lubrication of pistons and their
follows:

Move the doors and steps, if connected, to
either open or elosed position. This will mowve
one of the pistons to its extreme point of
travel toward the cvlinder end. Remove the
eylinder-end cover, after which the piston
with its follower and mut will be exposed and
After removing the nut
and follower, the gear shaft may be rotated
sufficiently to withdraw the end of the rack
the leather

readily accessible

through piston, cup and its

expander
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At this time carefully puide the threaded shoes, must be elosely watched and taken up
portion of the end of the rack through the . means provided in the brake riggin
apening in the piston, the leather and it thereby maintaming the  pisto rivie]
follower After the end of the rack has beer nearly uniform as i-'--‘--*-'l-!l
drawn partially through the piston, the geas Proper inspection and adjustment must b
shaft may be rotated in the opposits direction made at sufficiently freguent interval
which will push the pmston with its leather prevent any considerable pcrease 1n pastor
and follower out of the cylinder. After a travel. As this inspection and adjustiment
careful treatment of the walls of the eyvhinder has to be made while the car 1s standing, 1t
as well as the washer, the leather cup and must be remembered that runming travel n
l':‘{il.l'.'|l! a5 was described undes thie PITCMCES traction service 15 generally from I in.to l iy .
of eleanineg and labrcating of brake ¢vlinder, longer than standing travel y that 1if a J-ir
using a graphite grease for lubricating running travel 18 desired with double truck
purpases-—the piston may be reassembled and ars, the standing travel should be adyusted
installed, subsequent to which the sami to about 4 in. On single-truck cars the
procedure  should be undertaken at th ning piston travel should
opnposite enid of 'i'l' ILII-I-I'-'|!5-| -'l';' COTILTY 1!L'| r -'.n.--'|'- Lo 4 Ei: i (AT Licalali

|h'f"" disengag: the teeth of the sepmenta Piston travel chiottld not T ttered to
rear from the rack during these operations obtain sufficient shoe clearance. This should
particularly if the door-and-step levers hawvi be obtained by using a brake cvlinder of
]::'l.'. -]I:--"--!li.ll".'.'-'| IO the AT i-..l' DroEeEr s13e Lot thi 5-:.:|| [oree 1o be diev :--|:--|

[n reapplying the right-hand and left-hand and through proper proportioning of  the

evhinder end covers, it must be assured tht foundation brake pear. When inserti

I::._-gn.n:l|..:_'_|:||||.-_:|Eu'!-.|||- stands vertically hio to replnee those worn oul the braks
|'!--.-- eviinder-end covers may be apphed, lnck should be let out first, and theé pston
[5 Lhi { e clif 1 ravel adjusted operlv afte i
but unless the port containing the ball 1l j pin | heati i g
ertically, tl 111 hich they perforn ild b I | 1
L iLed sl I | !
I'he leather eylinder-end gask shionlid b
examined to know they are in good condition PIPING INSTALLATION
to prevent the leakage of air pressure Before installing the emergen i
Whi ; ed o h ind biral Iwi el sirtrall i i
lubricate, but not to tl i 1] i e i 1t ok e
cvhmdde ricl ] 15 UNNECeSSar F and- remove all : wic
MOV T st | thi } lor 1 ot v1icl all fin L hu eritlat
that the af clea ind lubrica . l < St :
I | hed by mi T Wt hi nn i (WA |

an miake them an 14 nstall all the
BRAKE CYLINDER PISTON TRAVEL e S i r e e S AT .

The travel of the mston should be adijusted moisture can collect and freceze 1 cold
not more than 4 » i bl [ | | t1 fuall l
u irs and 3 tanding) for single-tru { | I
il niearly practical Fittin 1] i i
The correct operation of the brakes can b wake pipang. These fittings are thoroughly
secured only by maintaining a uniform pston tested under pressure and guarant
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