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 AUTOMATIC VARIABLE RELEASE AIR BRAKE EQUIPMENT

The automatic variable release air brake
equipment has been generally adopted as
standard for high speed interurban cars which
are operated the greater part of the time in
trains.

This type of equipment provides a braking
effect during retardation that can be main-

The following description of the equipment
and its component parts gives a clear under-
standing of its operation and advantages.
The general arrangement of the parts is shown
on this page.

The air from the main rescrvoir is admitted
directly to the control pipe on each motor car
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tained practically constant. The brakes may
be quickly applied and released as frequently
as desired, and can be partially released after
an application has beenmade. Carsequipped
with this system will operate interchangeably
with those provided with automatic equip-
ment of other manufacture.

NoTk.—Data subject to change without notice,

through a feed valve adjusted to reduce the
reservoir pressure of 85 or’ 95 pounds to the
standard brake pipe pressure of 70 pounds.
The excess pressure is thus confined to the
main regervoir and the danger of overcharging -
the brake pipe and auxiliary reservoir is con-
sequently eliminated.
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On account of the fact that the pressures
above and below the rotary valve of the
motormart’s valve are equalized, when in the
release and running positions the motorman’s
valve operates very easily, thus minimizing
wear on the rotary valve and seat.

This arrangement has thefurther advantage
of providing antomatically for an even distri-
bution of work between the several compres-
sors on a train, without the use of special
governing apparatus. _

The triple valve ig of the quick acting,
quick recharge, variable release type, which
recharges the auxiliary reservoir directly
from the control pipe on each car. This
triple valve possesses the following advanta-
geous features:

1. Quick Recharge, whereby the maximum
braking pressure is always maintained, since
the auxiliary reservoirs are charged in the
same time as is taken to exhaust the air from
the brake cylinders.

2. Quick Service, whereby the serial oper-
ation of the brakes is rapidly obtained, re-
sulting in shorter stops, and also a saving of
air. This is done by venting the brake pipe
air to the brake cylinder in service application
on the same principle as that used to ohtain
quick application in emergency,

3. Variable Release, which permits of a
full or restricted release of the brakes as
desired. This feature is especially useful in
obtaining the accurate stops so important in
stations where individual cars are required to
stop opposite certain definite points.

Less air is also used, since it is neces-
sary to make only one application when
approaching a station, the brake cylinder
pressure then being reduced in a series of
steps as the speed of the train is decreased.

4. High Emergency Brake Cylinder Pres-
sure, which increases the braking power avail-
able in emergency application above the maxi-
mum that can be obtained with z full service
reduction. This is done by venting to the
brake cylinder through a large port some of
the air contained in the bhrake pipe. The

brake cylinder pressure is thereby increased
above the maximum that can be obtained
with full service application.

A combined check valve and strainer is lo-
cated in the control pipe near the triple valive.
The object of this device is to prevent air
from the auxiliary reservoir being exhausted
to atmosphere in case of a damaged control
pipe connection.

REQUIRED APPARATUS

The following apparatus constitutes a
complete double end equipment for a motor
car:

Compressor and Auxiliaries
Motor-driven air compressor
Intake strainer
Suspensionset

Pressure Regulating Equipment
Air compressor governor

+ Insulating connection
Feed valve mounted on bracket
(S_'%fety valve

Cab Equipment
Motorman’s valves
Motorman's valve handle
Duplex pressure gauges
34-in. cutout cocks
Lo-in. by 34-in. 3-way cocks
Combined switch and fuse

Brake Details

Bralke cylinder complete with push rod
Auxiliary reservoir

Reservoir hangers

Drain cock

Triple valve (variable release type)
Triple valve bracket and gasket
Conductor’s valve

Brake Pipe Attachments

© Centrifugal dirt collector
Branch pipe strainer
1-in. cutout cocks
1-in. angle fittings
1-in. hose and couplings
Dummy couplings
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Control Pipe Attachments
Control pipe strainer
Double cutout cock
Combined check valve and strainer
34-in. cutout cocks
34-in. angle fittings
34-in. hose and couplings
Dummy couplings

Main Reservoir and Accessories
Main reservoir
Reservoir hangers

Dirain cocks
Cutout cock

Whistle Equipment

Deep tone whistles

Whistle valves

Cutout cocks

The following apparatus constitutes a com-
plete trail car equipment:

Brake Details
Automatijc brake cylinder complete with
push rod
Auxiliary reservoir
Reservoir hangers
Drain cock
Triple valve and gasket (vanable releage
type)
Conductor's valve
Brake Pipe Attachments
Centrifugal dirt collector
Branch pipe strainer
1-in. cutout cock
l-in. angle fittings
1-in. hose and couplings
Dummy couplings

Control Pipe Attachments

Control pipe strainer

Double cutout cock

Combined check valve and strainer

34-in. cutout cock

34-in. angle fittings

24-in. hose and couplings

Dummy couplings

The piping diagram on the last page shows
the arrangement of the apparatus and conneci-
ing pipes, From this diagram it will be noted

that two pipe lines are connected between
the cars by the usual hose and couplings, thus
making them continuous throughout the
train. These pipes (brake pipe and control

pipe) provide a means for opela.tmgjthe‘

equipment,

Air Compressor

The air compressor is of the enclosed type .

and all parts are thoroughly protected from
dust and water, and, therefore, no 'external
enclosing box or other covering is needed It

has duplex horizontal ¢ylinders a.nd herrmg— g

bone gear drive.

In every mechamcfé'_&d electrlcal detall

\tr1cL1y in accord- -
@ Shric Company 8 -

the compressor is desig
ance with the General®
standard railway motor

All bearings and wo -
matically Tubricated fr@taee:mrca— g, well
formed in the compre ' immediately
below the gear.. Thi Kiwell is supplied
through the oil filler, Jt!onmstlng of a pro-
jecting elbow fitted with a handle plug so
designed that any dirt collected around it is
litted off when it is unserewed, thus prevent-
ing dirt from entering the oil hole. ‘This oil
filler is imtnediately accessible from the side
of the car, and of such a height as to insure
the proper oil level in the crank case.

The driving gear picks up oil from the well
and throws it in a steady stream into an oil pan
on the underside of the crank chamber covér.
Oil distribution to bearings is effected through
large channels formed in the oit pan, from
which the oil flows to the various bearings.

No oil waste or oil rings are used, and
there are no pipes or small holes to clog
with sediment or thick oil.

The oiling system is positive in action and
continuously delivers oil to the bearings which
flows back into the well after doing its work.

gnﬂﬁ \lg‘ re.

So long as oil remains in the well, all parts of -

the compressor are perfectly lubricated.
These compressors, which are of the latest
design, have been developed after long experi-
ence in the building of air compressors for
railway worle. They are generally considered

ts are auto-
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as surpassing all competing makes in accessi-
bility, simplicity and general balanced design.

Compressors of this fype are manufactured
in several sizes to' meet the requircments of
all classes of railway service. Although

AIR COMPRESSOR GOVERNOR

primarily designed for installation on elec-
trically operated cars, these compressors are
perfectly adapted for any class of work re-
quiring the use of compressed air.

Intake Strainer

The supply of air is drawn into the cylinders
through an intake pipe which has a strainer
containing curled hair on the end farthest
from the air compressor. This strainer when
practicable should be placed inside the car,

AIR COMPRESSOR GOVERNOR

The governor is essentizlly a single-pole
switch of the contactor type, operated by
means of a rubber diaphragm, a piston, and a
set of levers. The operating mechanism is
simple, compact, and reliable. The construc-
tion of this governor is such that air dees not
pass through, or coime in contact with the
operating mechanism, but is restricted to a

chamber below the diaphragm, hence troubles
resulting from condensation are eliminated.

The essential points of advantage in this
type of governor are: '

Interrupting switch provided with an arc
chute of highly refractory material, an effec-
tive magnetic blowout, and easily renewable
contacts. The arc chute can be quickly
removed for inspection or repairs without dis-
turbing any other part or any electrical con-
nections. The operating mechanism is ar-
ranged so as to maintain constant pressure on
the contact tips until the point of tripping is
reached, insuring a quick break of the con-
tacts when opening the circuit.

A wiping action talkes place between the
contact- tips’ when the compressor circuit is
opened or closed. This action prevents pitting
and materially increases the life of the tips.

All prinecipal bearings are provided with
hardened knife edges to reduce friction and to
insure a quick snap action.

Provision is made for quickly changing the
range or difference between opening and
closing pressures.

FEED VALVE

The feed valve maintains a constant pres-
sure in the control pipe that supples the air
required for braking purposes. This valve
is attached to a bracket to which pipe con-
nections are made, thus making it unnecessary
to break any pipe joints when it 1s desired to
remove the valve for cleaning.

This feed valve is of the well known slide
valve type and is interchangeable with feed
valves of other manufacture.

It responds quickly to small reductions of
pressure, and maintains a constant pressure in
the control pipe.

The adjustment of the valve can be readily
changed by means of an adjusting screw pro-
vided for that purpose.

SAFETY VALVE

The safety vaive is similar in construction
to the pop safety valve used in steam practice
and can be readily adjusted by removing the

L=
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cap on the upper part of the valve and turning  voir and the control pipe pressure when the

the adjusting screw. “This valve is adjusted
to open at 110 1b. pressure per square inch,

MOTORMAN’S VALVE

The motorman’s valve is of the rotary type
and is designed so as to requirc little space
in the motorman’s cab. The valve seat is
provided with machined ports which register
with the ports in the rotary valve when the
handle is in its several positions. The valve
seat iz provided on the upper surface with a
recess for receiving a gasket which males a
tight joint with the wvalve bennef. The
lower surface of the valve seat is machined
and makes a tight joint against a gasket which
is located in the upper surface of the valve
body. This construction allows the bonnet,
rotary valve and valve seat to be removed for
repairs without disturbing the pipe connec-
tions which are made to the valve Hody.

The valve stem is stecl, casc hardened at
the hand® fit and is provided at the base with

MOTORMAN'S VALYVE

a hall seat which prevents leakage between
the stem and bonnets. The bonnet is pro-
vided with a bearing for the stem and can he
renewed when worn.

The motorman’s valve is designed to be left
in the release position while running, as the
excess pressure ig confined to the main reser-

valve ig in the release and running positions
will be the same-as the brake pipe pressure,
Hence what were formerly known as full
release and running positions of the mofor-

PRESSURE GAUGE

man's valve have becn combined into one
which is called the release position.

The positions of the valve handle are there-
fore: Release, Retain, Lap, Service 1 car,
Service 2 or more cars, and Emergency.

PRESSURE GAUGES

Duplex pressure gauges are furnished with

this type of equipment. These gauges are
especialiy adapted for this class of service,
and are constructed in such a manner that
they will retain their calibration indefinitely,
and are not affected by temperature changes.
When desired an attachment for illuminating
the dial can be provided.

COMBINED SWITCH AND FUSE

The combined switch and fuse is of fire-
proof construction and is so designed that it
i capable of positively opening the circuit
under all conditions.

All the current carrying parts are enclosed
in moulded insulation, and a powerful mag-
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netic blowout is provided for extirguishing the
arc. 'The fuse being of the well known en-
closed type is placed in a- separate com-
partment which is isclated from the switch
by barriers of insulation. Both the switch
and fuse are readily accessible by opening the
cover, which is held closed hy a simple latch.

BRAKE CYLINDER

The brake cylinders furnished with these
equipments are designed with a view of
incorporating such features as have been found
to be mast satisfactory in the past, and which
therefore have become almost universally
standard. The packing leathers are treated
by a special process which renders them air
tight. The pressure head of the cylinder is
provided with a boss to which malleable iron
brackets are attached for receiving the dead
cylinder lever, When desired a slack adjuster
of approved type can be furnished with these
cylindess and can he attached to the boss in
place of#he brackets.

Cylinders are fitted with a tubular piston
rod which surrounds the push rod attached
to the live cylinder lever. This construction
permits of the brakes being applied by hand
without moving the brake cylinder piston.

TRIPLE VALVE

The triple valve is of the pipeless type and
is bolied to a bracket or the pressure head of
the brake cylinder. It can, thercfore, be
removed for cleaning without breaking any
pipe connections.

This triple valve has the following advan-
tageous features:

1. Quick recharge of auxiliary reservoir
from two sources, namely, the brake pipe and
control pipe whereby a maximum braking
pressure iz always avaiiable after a number
of sucecessive brake applications.

2. Quick service whereby serial operation of
the brakes is obtained. Thisis accomplished
by venting a small amount of brake pipe air
to the hrake cylinder in service application.

3. Graduated release which permits of a full
or partial release of the brakes as desired.

4. High brake cylinder pressure in emer-
gency. This is obtained by venting through
a large port some of the air contained in the
bralec pipe. Brake cylinder pressure is there-
by increased above the maximum that can be
obtained in service application.

TRIPLE VALVE AND BRACKET

CONDUCTOR'S VALVE
The conductor’s valve is of the lift type and
is provided with a rubber seat. This valve is
operated by means of a lever to which is at-
tached a cord extending throughout the car.
It 1s of the non-self-closing type, and when
opened must be closed by hand.

CENTRIFUGAL DIRT COLLECTOR
AND STRAINERS

A centrifugal dirt collector, branch pipe
strainer and control pipe strainer are fur-
nished for preventing the entrance of dirt
and pipe scale into the 'tr.ipile valve.

These parts arc of standard design and are
interchangeable with those marufactured by
other companies.

COMBINED STRAINER AND
CHECK VALVE

A combined strainer and check wvalve is
furnished and is located in the control pipe
near the triple valve. .

This combined strainer and check valve pre-
vents the loss of auxiliary reservoir pressure
and congsequently loss of braking power in case
of damage to the control pipe or connections,




HOSE AND COUPLINGS

The hose and couplings for connecting the
control pipe and brake pipe between the cars
are of standard design, and arc interchange-
able with those used by other manufacturers.

CUTOUT COCKS
All cutout cocks are of strong and sub-
stantial design. The key is held on its seat
by a compression spring in the valve cap.
Malileable iron handles are attached to the
square end of the key by a pin, and cat be
easily removed when regrinding is necessary.

RESERVOIRS

Reservoirs are made of a special grade of
steel to give maximum strength with mini-
mum weight, A 14-in. drain cock of substan-
tial comstruction with a large opening is
furnished with each reservoir. Reservoirs are
tapped at the ends for the pipe connections
to the parts of the air brake equipment. Pro-
vision is made in the main reservoir for a
separate” connection to the air compressor
governor. Reservoir hangers are supplied for
attaching to the car body,

WHISTLES
The whistles furnished with these equip-
ments are the General Electric Company’s

CUT—OUT COCK BRAKE PIPE
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deep tone organ type, possessing agreeable
tone and great carrying power.

The whistles are operated by means of a
whistle valve placed in the motorman’s cab.
The stem of the valve is provided with a
stuffing box which prevents leakage of air
around the stem when the valve is in the
open position.

Cutout cocks are provided for
disconnecting any whistle when re-
quired.

MATERIAL AND WORKMAN-
SHIP '

Specialattentionisgiven tothe char-
acter of workmanship and material en-
tering into the construction of all air
brake equipment parts. REach piece
of apparatus is subjected to rigid
inspection and test during the process
of manufacture and after it is com-
b pleted.

The wide experience in the manu-
facture of high class electric railway
apparatus is a guarantee that the
air brake equipments placed on the market
by the General Blectric Company embody
all the best features of design, thus insuring
safety, reliability and efficiency.
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