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for a more complete explanation of my inven-
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"UNITED STATES PATENT OFFICE.

WILLIAM W. SLATER, OF OAKLAND, CALIFORNIA.

AIR-BRAKE SYSTEM.

- SPECIFICATION forming part of Letters Patent No. 452,942, dated May 26, 1891,
| Application filed March 18, 1890. Serial No. 344,660, (No model.)

To all whom it may concermn: S
e it known that I, WirLiAM W. SLATER,
a citizen of the United States, residing at Oak-
land, Alameda county, State of California,
have invented an Improvement in Air-Brake

Systems; and I hereby declare the following

to be a full, clear, and exact deseription of
the same. |

My invention relates to an improved signal
for use upon railway-trains and means for

operating the air-brakes thereby.

It consists of an electric conductor extend-
ing through the train of cars, means for coup-
ling the ends of the conductorsatpoints where
cars are coupled together, a means for com-
pleting the circuit from any point inthe train,
and the mechanism whereby the completed
circuit is caused to act upon an electro-mag-
net and through it to open air-valves, so that
the engineer from his station may at any time
test the connections and be sure that the elec-
trical circuit and the air-pipes have been
properly coupled in making up the train, and
also to operate the air-brakes while from the

rear or any other porfion of the train the en-

gineer may be signaled at any time by com-
pleting the circuit. -
Referring to the accompanying drawings

tion, Figure 1 is a general view showing the
arrangement of my signal and its connections.

-~ Figs. 2 and 3 are views of the coupling em-
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ployed tounite the conducting-wires between
cars.
pleting the circuit, so as to signal the engi-
neer. Iig. 5 is a view of the clamp, whereby
the device shown in Fig. 4 may be connected
with the bell-rope, so as to be operated there-
by. Fig. 6 is a full-sized vertical section of
the air-passages, valves, and electro-magnet,
whereby they are operated. _

The usual method for making connection
between the front and rear end of a train is
by means of a cord extending throughout the
whole length of the train from the engine,
where it is connected with a bell or alarm of
some sort to the rear end of the train. In
practice 1t is found extremely difficult and
almost impossible to operate this cord through
a long train, when it is often broken in the

attempt to use it. In my device I employ

electrical conducting-wires A A’ B3, fixed con-

Fig. 4 18 a view of the device for com-

|

devices together.
apart and uncoupled whenever it is necessary
to separate the parts of the train, but the 5
springs -have suffi

| veniently within each car and having, where

they project at the ends of the cars, the coup-

ling devices C C, Ifigs. 2 and 3, which consist.

of any suitable insulating material, having
the brass springs or conductors D fixed there-

to, and the couplers C are fitted to slide to-

gether, so that the springs D of each will be
brought into contact with each other, and will
thus complete the circuit of each wire between
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any number of cars by simply pushing these

They are easily slipped

cient tension to hold the
parts securely by pressing them outwardly
against the buttons. The sliding contact of
the springs insures a perfect connection.

At either end of each of the cars, or at any

other suitable desirable points, are fixed the

devices for completing the eircuit, which con-
sists of the insulated supports K, Fig. 4, hav-

ing one of the wires connected with a spring

or button at F and the other connected with
the fulerum of a hinge-lever G, which is ful-

crumed upon the insulated supporting-block |
E. One end of this lever is in such position

with relation to the spring F that when the
lever is drawn back this end will be forced
down so as to make a sliding eontact with F,

| and thus complete the cirecuit at that point.
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The spring II throws the lever up and out of

contact with the spring T as soon as the lever
G 1s released. i

This lever may be connected with the or-
dinary bell cord or rope which extends
through the train by means of a short piece
of cord I, whichis connected with the lever.J.
L'his lever is fulerumed to a clamping-plate
K, having a groove or channel made in it, as
shown at I, within which the bell-cord will
lie. The lever J has an eccentric M formed
upon it so as to project at one side of its ful-
crum where it is connected with the plate K,
and when the lever is turned in the proper
position it presses the eccentric against the
bell-cord, clampingitinto the groove L,so that
when the bell-cord is pulled it will operate

‘through the short connecting-cord I upon the

lever G, and thus make the necessary contact.
It desired, the cord I may be left hanging
loogely from the lever G, and may be pulled
at any time to operate the signal.
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The air-valve mechanism is constructed | into the chamber f; and thence through the

and operated as follows: N 1s the inlet-pas-
sage opening into the lower part of a vertical
cylinder O, which contains the mechanism,

‘and P is the outlet-passage situnated suafii-
“ciently above the passage N to allow avalve-
“seat to be formed between the two passages,
which is closed by a valve Q and kept 1n po-

sition by a coiled spring R around thevalve-
stem and by the air-pressure from Dbelow.
The upper end of this valve-stem abuts
against thelower end of a piston-stem 5, within
a hole or opening in which the two stems
meet. Upon the upper end of the piston-

stem S is a piston-head T, fitting a chamber

of considerable diameter, and when airis ad-
mitted above the piston T its greater diame-
ter is sufficient with the same pressure to
overcome the pressure upon the valve Q and
open the latter, so as to allow air to pass

~ through the passages N and I’ and the con-
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necting-pipes of the air mechanism.
In order to admit air above the piston I, I

have shown a passage U made in one side of

the eylinder O extending upward from the
inlet-passage N and communicating through
a small passage V with the chamber V. 'The
opening in this- passage V is regulated by
means of a screw X, Above the chamber W
ig a small tubular passage a, and from one
side of the passage a a passage b opens down-
wardly into the upper part of the chamber
which contains the piston T, before described.
The passage a is closed by an upwardly-clos-

ing valve ¢, which is held in place by a coiled

spring d and by air-pressure.

To the upper end of the stem of the valve ¢
is fixed another valve e, which closes the up-
per end of the passage a when the valves have

been moved downward, so that the valve ¢ 1s

opened. By this construction it will be seen
that when the valve c is closed upwardly the
valve e will be opened. This valve ¢ 1s situ-
ated within a chamber f, having an outlet-
passage g from it. .
- By examining the passages and chambers,
as above deseribed, it will be seen that air
may pass from the inlet-passage N through
the passages U and V into the chamber W,

and when the valvesc and ¢ have been moved |
‘downward by the downward movement of

the armature 7 and the stem /7, hereinafter
described, air from the chamber W can pass
up into the passage ¢ around the valve-stem,
there being sufficient space for this purpose,
and it will pass thence through the passage

- and into the large chamber above the piston

6o

7. 'The pressure upon thiswill be suificient,
as before described, to forcethe valve Q down-
ward, and thus open communication through
N and P. As soon as the pressure induced
by the armature which opened the valve ¢ 1s
relieved the spring d will act to close the
valve ¢ and simultaneously open the valve e.
This allows the air which wasin the chamber
above the piston T to escape through the pas-

escape-passage ¢ into the open air, thus re-
lieving the piston T, The spring R willimme-

communication between the passages N and P.
The small valve ¢ is opened against the com-
paratively small pressure which can'act upon
it by contact of a stem h of the valve eacting
upon the stem of the valve ¢, the upper end ot
stem h being connected with the armature <.
This armature is drawn downward upon the
electro-magnet contained within the casing
7 whenever the circuit is completed by the
devices previously, described, the conduct-
ing-wires from the battery and ecircuit being
connected with the wires of the electro-mag-
net by binding-posts and screws atk k’. The
inlet-passage N of this mechanism is con-
nected with the air-pipes of the air-brake
mechanism, and the outlet-passage P may be
connected with the alarm-whistle or other de-
vice. In my construction I have connected
the passage P of the valve mechanism, which
is in the engineer’s cab, with a small whistle,
which serves as an alarm when blown, and
which will be acted upon whenever the valve
Q is opened, as above described. A similar
valve mechanism may be used at the rear end
of the train, either with or without an alarm,
the passage I” being left open, if the engineer
completes the circuif, by means of a button
at m within the cab, the air will escape from
the rear end of the train through the wvalve
mechanism, and -this will be independently

shown by the train-pipe gage in the cab.

This escape of air assures the engineer of two
things, first, that the alr-pipes have all been
properly coupled up throughout the train,
and that the Dbrakes will work whenever

needed, and consequently that the electrical

connection is also complete from one end of

the train to the other and all the couplings

have been made. Ifrom the opposite end of
the train the conductor or other person may
signal the engineer at any time by complet-
ing the circuit by any of the devices previ-
ously deseribed, and this will at once attract
the attention of the engineer. If desired,sig-
nals may be made by means of the whistle con-

nected with the escape-passage P in the form
of a telegraphic code or in any other desired.

manner, so that the engineer and conductor
may communicate with each other from the
extremities of long trains. Two open circuits
and one battery are employed in operating
the devices herein described, one being con-
trolled from the engine only and the other
from any point on the train. 1 have here
shown three wires to form the two cireuits.
The two exterior wiresin Fig. 1 form the cir-
cuit by which when 1t 1s closed the valve at
the engine 1s opened. This circuitis closed
from the train. Thelower wire terminates at
the rear of the train without connection with

the valve at that point, the central and upper

wire form the circuit which is closed by the key

sage b, the passage ¢ around the valve-stem | m, controlled by the engineer and operates

. 70
diately act to close the valve Q and cut off
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the valve mechanism atthe rear of the train.

The valve-cylinder O, which is designed to be
used at the rear of the train, being small, is

carried in the train-box, and whenever a train

1s made up it is coupled with the rear end of

‘the air-brake pipes, extending beneath the

cars, by means of a short piece of hose, and
by means of a hook it may be hung up on the
hand-rail of the rear car or other convenient
point of attachment. - This réar valve mech-
anism serves another very important purpose
when used in connection with the automatic
air-brakes, since it enables the engineer to

reduce the pressure in the train-pipes by open-

ing this rear valve, and thus apply the brakes

without using the engineer’s valve on the en-
‘gine. There are two advantages in making
stops by this means: First, by allowing the air

to escape from this rear valve the rear brakes
are set first and act as a drag from behind.
This avoids the irregular end motion of the
train which results from the opening and clos-
ing of the engineer’s valve when that is used,
and which unavoidably causes a jerky motion
when coming toastop. Itismoredelicateand

more easily handled than the engineer’svalve,

and if the tension of the brake-cylinder valves
varies, as it usually does, it prevents the
surging motion caused by the uneven action
of the brakes, because, as above stated, the
application of
as a drag. o |

Having thus described my invention, what

I claim as new, and desire to secure by Let-

ters Patent, is— R
1. A train signaling apparatus consisting
of three independent conduecting-wires form-

-ing two open cireuits, one of which is con-
trolled from the engine, a battery with which

said wires are connected, coupling devices by
which said wires are united and rendered inde-

~ pendently continuous between the ears, and a
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means for closing the second circuit at any
‘point upon the train, consisting of the spring

I, with which one of the wires of the second

circuit is connected, the lever G, to which the

other one is connected, the insulating-plate
K, npon which connections are mounted, and
the spring H, whereby contact between the
lever G and spring F may be broken, sub-
stantially as described. B

2. In a train signaling apparatus, the inde-
pendent conducting-wires connected with the
battery and extending throughout the train,

the spring or button F, with which one of the

wires is connected, a lever G, to which the |

the brakes from behind acts

il

other one is connected, and a cord connected

with the lever G, and clamp J K, whereby |

sald cord may be secured to the bell-rope ex-

tending through the train, so that the eircuit
may be completed by a pull upon said rope,
substantially as herein described. |

s. The train signaling system consisting of
three conducting-wires extending from the
engine to the rear of the train, coupling de-
vices between adjacent cars, whereby said

 wires may be independently connected and

made continuous throughout the train, an in-

‘dependent valve mechanism with means for

connecting it with the rear of the train-pipe,
an electro-magnet and armature connected
with said valve mechanism, so that the move-
ment of the armature may open or close the
valve, an open circuit consisting of two of
the wires connecting with said electro-mag-
net and with the battery upon the engine,
with a means upon the engine for closing
sald circuit, a second valve mechanism fixed
upon the engine connected with the air-res-
ervoir and having a similar clectro-magnet
and armature, whereby its valve may be
opened, and a second circuit composed of the
third conducting-wire and one of the wires
of the first circuit, and circuit-closing devices

situated on each of the cars, whereby the
valve upon the engine may be opened by clos-

Ing sald second circuit, substantially as de-
seribed. |
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4. A train signaling system consisting of

independent wires extending throughont the

united, an independent valve fixed upon the
engine and controlling an escape-pipe and

CPOL ; ; 90
train, with couplings whereby said wires are -

passage from the air-reservoir of the brake -

system, an electro-magnet having its arma-

ture connected with and controlling said
valve, circuit-closing devices fixed upon each
of thecars, whereby the circuit may be closed
and the electro magnet and valve actuated,
a cord connected with each of said cirenit-
closing devices, and a clamp fixed upon said
cord whereby the bell-rope of the train may
be connected through said clamp and cord
with the circuit-closing devices, substantially
as described. = | '

In witness whereof I have hereunto set my
hand. - | |

WILLIAM W. SLATER,

- Witnesses:
- AUSTIN AMBROSE JOYCE,
HARRY CLINTON BARNES.
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