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- matic brakes in which the brakes of each ear
are adapted to be automatieally applied or |
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1o all whom Lt mQal COnCern.: | |
be 1t known that I HERMAN HOLLERITH,

‘of New York, county and State of New York

have invented certain new and useful Im
provements in Brakes for Railroad-Trains;
and I do hereby declare the following to be

a full, clear, and exact deseription ef the
same, reference being had to the accompany-
ing drawin g5, formlnﬂ' a part of this specifica-

t10n and to the letters of reference marked
Lhereon |

My mveﬁtlon relates to that celass of pﬂeu

set by variation of pressure in the main, train
pipe,—of which class the Westin n'heuse Car-
penter, and KEames brakes are tynes

The novelty of my invention consists in
certain improvements whereby the brakesare
enabled to be applied or released either by
variation of the pressure in the train plpe
produced in the ordinary way or by the op-
eration of electrically controlled valves, all

as will be hereinafter fully deseribed and spe-

cifically claimed.

- Referringto the aceompanylner drawings: —
I'igure 1 is a sectional view showing one em-
bodlment of my invention. Figs, 2 and J are
similar views of modifications of the same.

Fig. 4 is a detail view showing a modified

constmetlon which may be adopted for op-

“erating the valve that controls the admlssmn
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of pressure to the brake cylinder. -
a detall view of modified means for effeetm o
the withdrawal of pressure from the chamber

Kig. 5 18

containing the piston econnected to the valve
that eentrols the inlet to the brake cylinder.
Fig.6isadiagrammatic view of the equipment
of a train of cars.

I have only deemed it ueeessa.r} to herein
show the application of my improvements to

a compressed air brakesystein believing that

1ts . mode of application to the vacuum and

~ other systems now in use will be readily un-
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50
- with eompressed alr by means of suitable air

derstood by those skilled in the art without

the necessity of entering into Speelﬁe detmls
with reference thereto.

Referring particularly to Fig. 1, A repre-

sents the main pipe which extends through
the train and which is normally kept filled

compressmg and stoung appalatus leeated
on the engine. |
B isan aumllary air reservoirand Ca breKe
eyhnder such as is preferably located on each
car of the train. The reservoir B ecommuni-
cates through a pipe D with the main or train

55

pipe A, a eheck valve E being provided for

euttmwoffcommumeatlon whenever the press-
are in the train pipe falls belew that in emd
reservoir.

‘The piston O’ in the brake eylmder C is

ism with which the car is provided, as usual.
From the auxiliary reservoir B a pipe ¥

60

connected with the ordinary brake mechan-

leads to a chamber G which is in communica-

-tion through a port H with the brake cylin-

der. The port H 1s adapted to be closed by
a valve I to whose stem is connected a differ-
ential piston J, one portion 7 of which fitsthe

70

chamber G and its other portion j’ fitting a-

eha,mber G’. The chamber G’ in frontof the
portion 3’ of the piston J isin communication
with the atmosphere through an aperture K,
while behind said portion of the piston, said

75

chamber is in eommunwatlon, through a pas-

sage 1. with the pipe M leadmﬂ' from the train

pipe A, as shown.
The brake eylinder C is prowded with &
discharge port N which leadsintoachamber O

| that in turn opens to the atmosphere through

a port P. The port N is adapted to be closed

by a valve Q whichopensinward and to whose

stem 18 secured a piston R that fits the cham-
ber O. The chamber O in rear of the piston

R is in ecommunication through a passage S

80
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with the before mentioned plpe M leading |

| from the train pipe.

The operation of these devices is as follows:
When compressed air isadmitted to the train

pipeitrushes thence through the branch pipe

90

D opens the check valve E and fills the aux-

iliary reservoir B. It also passes through the
pipe M and passages L S, 1esneetwe1y, into
the chambers G’ and O the1eby closing the
inlet port H to the brake cylinder and open-

| ing the exhaust port N from the same, as
In this coundition of the apparatus

Shown
the brakes are off. When now from any
cause the pressure of air in the train pipe is

reduced, as for instance, by the opening of -
the enfrmeer s air valve,or by the rupture of |
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the train pipe at any point, the check valve
. will be automatically closed by the press-
ure in the auxiliary reservoir and owing to
the preponderance of pressure on the forward
though smaller portion of the piston J, the
valve I will be opened and pressure admitted
to the brake-cylinder through the port H. At
the same time, through the reduction of
pressure in the chamber O behind the piston
R, the spring T, operating against the front
of said piston R, will be allowed to assert
itself and cause the valve @ to close the dis-
charge port N thereby retaining the pressure
which flows into the brake cylinder from the
auxiliary reservoir and causing the pistons
C’ to be moved and the brakes to be applied.

The reduction of pressure in the train. pipe

" necessary to operate theinlet valve is depend-
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ent upon therelative size of the pistonsj ;" and
of thearea of the valveseat H. Theoperation
of the outlet or release valve is dependent
upon the tension of the spring T, area of the

valve seat @Q and piston R and the pressure

of air carried in the train pipe.

The pistons 7 7/ are of such relative size

that the valve 1 is not operated except by an
appreciable reduction of the train pipe press-

ure, but on the other hand the difference of

area is not so great as to prevent the satis-

factory graduation of the application of the
brake as will be presently explained. The
tension of the spring T is sufficient to secure:
the immediate seating of the outlet valve Q|
upon a very slight reduction of the pressure:
in the train pipe. The operation of applying.
the brake with full forece has been explained..
~ To apply the brakes with only part of the
maximum force it is simply necessary to re-

duce the pressure in the train pipe slightly.

Thisinsures the immediate seating of the out-
let valve Q and the opening of theinlet valve.
H. Theinlet valve H, however, only remains
open until the pressure in the chamber & and.
the auxiliary reservoir B is sufficiently re-
duced by expansion into the brake cylinder
C to allow the pressure in the train pipe and
chamber G’ to again seat the valve H. The

brake is thus-applied partially, the degree
of force with which the brake is applied be-

ing directly dependent upon the amount of
reduction of pressure in the train pipe. To

still further apply the brake it is only neces-

‘sary to further reduce the train pipe press-

ure when the operation is repeated.

To release the brakes it is only necessary

that the pressure in the train pipe be re-es-
tablished whereupon the inlet valve 1 will be

closed by the preponderance of pressure cre-
ated on the rear side of the piston J and the

exhaust valve Q will be opened by the press-

ure on the rear of the piston R overcoming
the force of the spring T as well as that of
the pressure in the brake cylinder. By this
arrangement of devices it is evident that the.
brakes can be applied or released by the en- |

cineer at will, by simply manipulating his

[

pipe, the devices on the several cars all oper-
ating automatically in the manner described.

In practice it is found that where the va- 7o
riation in the pressure in the train pipe dune
to the manipulation of the air valve on the
engine is thus relied upon to effect the oper-
ation of the valves which admit pressure to
and exhaust pressure from the brake cylin- 75
der on the several cars, difficulty is experi-
enced in handling long trains, from the fact
that the operation of said valves does not
take place simultaneously on all the cars,
that is to say, the valves on the cars nearest 8o
the engine will be operated first and the
brakes on those cars applied first, the valves
and brakes of the succeeding cars being op-
erated more or less tardily according to their
degree of remoteness from the engine; this 85
result being due to the fact that it takes an
appreciable time for the pressurein the main
pipe to be depleted or renewed from anyone
point. In order therefore to provide for the
simultaneous application or release of the go
brakes on all the cars I have devised a mode |
of electrically controlling the operation of

_the inlet and exhaust valves, leading to-and
from the brake cylinder, whereby 1 am en-
‘abled to simultaneously operate all said inlet 95
and exhaust valves:and apply and release

the brakes prompily on all the cars at.once.
‘A simple mode of carrying out this part of
my invention is illustrated in Fig. 1. 4
Tn the passage leading from the chamber) oo
G’ to the branch M of the train pipe is ar-|
ranged a small valve U which normally re-
mains seated over-an apertureor port u lead-
ingtotheatmosphere, but which, when raised,
covers a seat «’ and cuts off communication ros
‘with pipe' M. Connected to this valve U 1is
the armature V of an electro magnet V" which

-

‘latter is- included in an electric circuit V*
‘that extendsthrough the train and is adapted

to beopened and closed on:'the engine by the 110

‘engineer and also at other points if desired.
A similar valve W is located in the passage
leading from the chamber O to the said branch

‘pipe M and is connected to the armature X

of an electro magnet X’ in-another cireuit X? 115
that is also adapted to be opened and closed

in the same manner as' V2 The operation of
these electrically controlled valves U, W is

as follows:—Assuming the train pipe and
auxiliary reservoirs to be filled with com- 12a
pressed air and the brakes to be held off, if

‘the ecireuits V? and X? are simultaneously

closed both valves U, W will be lifted to-
gether and the rear portions of both the pis-
tons J and R put in communication with the 123
atmosphere whereupon the pressure in cham-

ber G, acting upon the smaller portion of the
piston J, will open the valve I and let press-

ure into the brake cylinder C, while, at the
sametime, spring T will assertitself andclose 130

‘the valve Q, thus applying the brakes.

To retain the pressure in the brake eylin-
der and cut the latter off from communica-

“air valve so as to exhaust or fill the train | tion with the air reservoir B it is only neces-




O

IO

IS

20

_30

35

40

45

50

55

69

the train pipe.
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sary to break the cuemt V2 whereupon the | can be- apphed or unset by slight variations of

valve I will be closed by the re-establishment

of pressure behind the piston J. Should it

become necessary to renew the pressure in
the brake ¢ylinder, as for instance, in coming
down long grades during whlch time the

pressure -in the brake cylmder may become

diminished by leakage the circuit V2 may be
agaln closed, thereby raising the valve T,
opening the. valve I and allomnfr the bmke
cylinder to be recharged. .

To release the bra,kes it is only necessary
that the circuit X?be broken which will cause
the valve W to drop and the pressure behind
the piston R in the chamber O to be re-estab-
lished thereby causing the exhaust valve Q
to open. By thus_operating the main valves
ofabrakesystem through small supplemental
valves instead of operating the main valves
directly by the electro-magnets the amount
of electricity used in operating the brakes of
a train 1is reduced to a minimum. The em-
ployment of these electrically controlled
valves U, W does not in the least prevent the

application or release of the brakes by the |

variation of pressure in the train pipe in the
ordinary way.

In practice it will be found desirable, how--

ever, toordinarily employ the electricall y con-
trolled valves for the reason that they insure
the before mentioned simultaneity of action
of all the brakes of a train and prevent the

jars and shocks incident to the application of

the brakeson the separate cars in succession,

and to resort to the plan of manipulating the |

brakes by varying the pressure in the main
train pipe by means of the engineer’s valve,
only when said electueally contmlled valves
become inoperative through a rupture of the
circuit or from other cause.

In Fig. 2 1 have shown a modified form 1 of
apparatus enabling the brakes to be applied

- by only a slight Varlatlon of the pressure in
Referringto said figure it will

be seen that the prmclpa,l changes consist,

first, in employing a loaded check valve E/ in
‘the passage leading from the train pipe to the

auxiliary reservoirso that the pressure in the
reservoir will always be less than that in the
train pipe, that is to say, with a maximum

pressure in the train pipe of fifty pounds the

pressure in the reservoir can never exceed
forty five pounds, because of the application

to the check valve of aspring of five pounds

pressure; secondly, in the employment of an
exhaust valve Q" which opens outward in-

stead of inward as in the construction shown

in KFig. 1; thirdly, in dividing the chamber C
by a.partition O” causing the stem of the ex-
haust valve to pass throngh a stuffing box
therein and subjecting the rear of the piston

I to pressure from the auxiliary reservoir

througha pipe F” and the chamber G and pipe
F, and subjecting the front of said piston R

' to the pressure of the main train pipe as com-

municated through the branch pipe M.

Inan apparatus thus constructed the brakes

¢

pressure 1n the train pipe. When the press-

ure in the train pipe is reduced both the inlet
valve I and the exhaust valve Q’ will be di-

rectly operated by pressure from the auxil-
iary reservoir, that is to say; the inlet valve
will be onened and the exhaust valve closed
and upon re-establishing the pressure in the

70
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main pipe both inlet and exhaust valves will

be reversely operated by the-direct action of

| the preponderating pressure from the tmm

pipe as will be readily understood.
The electrically controlled valves in this

in the apparatus shown in Fig. 1 their ma-
nipulation causing the brakes to be simulta-
neously applied with more or less power or to

‘be entirely released or unset as desired.

Instead of employing a loaded check valve
to secure the prepoenderating pressure on the

30
form of apparatus are operated and operateas

forward face of the piston R connected tothe

exhaust valve, a spring Q? shown in dotted
lines, may be anphed to the smd piston R
with the same effeet.

A somewhat more simple and compaet ar-

-rangement is shown in Fig.3. Here, instead

L

90

of employlnﬂ' two pistons of differential area

in connection with the inlet valve I, a single
piston J’ operating in a chamber of uniform

“dimensions throughout is employed and the
‘chambers for the pistons -of both the inlet -
“and exhaust valves are formed in the same -

casing or casting with a channel of commu-

25

10O

' nication E* corresponding to the pipe I’ in
Fig. 2, between them. Both inlet and ex-

haust ports H N also lead into a4 common

passage N’ formed in said casing or casting

and the latter is connected by a smn'le plpe |

N? to the braké eylinder C. |
Where it is desired the single piston con-

‘nection toinlet valve shown in Fig. 4 may be

substituted for the double plStOﬂ arrange-
ment shown in Fig. 2.

Instead of the form of electnea,llv eontrolled
valve shown in Figs. 1, 2. and 3 a direct act-
ing valve such as shown in Fig. 5 (on an en-
larged scale) may be employed. In said fig-
ure G° represents the chamber in which the
piston connected to the inlet valve operates,

as shown in FKig. 3. M’s a pipe or port or

passage of very small bore leading from the
train pipe. M? is a port considerably larger

than the bore of the pipe M’ and opening to

the atmosphere. Said port is covered by a

IIO

II5

120 

spring pressed valve M* which is adapted to

be operated by an electro-magnet as shown.
Ordinarily the pressure within the cham-
ber G* is not sufficient to open the valve M4,

but when the valve is opened by thas action

of the magnet the air is exhausted from the
chamber &2 through the port M3 faster than
it can be supplied through the pipe M’, the
result being the requlred reduction of press-
ure in the chamber G,

Since brake apparatus construeted on the

‘plan of myinvention'are not at'all dependent

upon the electrical appha.nces but can be op

125
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erated by variation of the pressure in the train
pipe, cars equipped with my apparatus can
be used interchangeably with cars provided
with the Westinghouse appliances and used
on “TG‘StIHlThOHSG trains or on any similar
trains where brakes are controlled by varia-
tion of pressure in the train or main pipe.

InFig. 6 I haveshown diagrammatically the
equmment of a train of several cars.

It will of course be understood that. 1he
electric circuits extending through the train
may be arranged in any of the numerous
ways that have been up to this time proposed
or practiced in systems of electrically con-

trolled ear brakes and electric train signaling.
- It is of course apparent that diaphragms
may be substituted for the various pistons

connected with the inlet and outlet valves
and that passages or ports drilled or cast in

a suitable casing may be substituted for the

different pipes T have shown connecting the
different chambers. - |

I claim—

1. In a brake system, the eombumtmn with
the main or train pipe, of a reservoir or stor-
age chamber, a brake cylinder, inlet and ex-
haust valves for the brake cylinder having

pistons which are controlled by differential

pressure on their opposite sides, of an elec-

trically controlled supplemental valve for con-

trolling the pressure on one side the piston

~ of the inlet valve and thereby regulating the

'35

position of said inlet valve substantlally as
described. - '"

2. In a brake s system, the combmatmn with

- the main or train pipe, of a reservoir or stor-

40
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age chamber, a brake cylinder, inlet and ex-
haust valves for the brake cylinder having
pistons which are controlled by dlfferenual
pressure on their opposite sides, of an elec-
trically controlled supplemental valve forcon-
trolling the pressure on one side the piston

of the exhau‘ot valve and thereby regulating

the position of said exhaust valve; substan-
tially as described.

3. In a brake system, the combination with
the main or train pipe, of a reservoir or stor-
age chamber, a brake cylinder, inlet and ex-

haust valves for the brake cylinder having:

pistons which are controlled by dlﬁerentlal

pressure on their opposite Q1des of electri-
cally controlled supplemental valves for con-

trolling independently the pressure on oune

side of the piston of the said inlet and ex- |

haust valves: substantially as deseribed.

4, In a brake system, the ecombination with
the main pipe extending through the train,
of the following equipment on each car viz:
a reservoir or storage chamber, a brake cyl-
inder, inlet and exhaust valves for the brake

yhndel having pistons which are controlled

by differential pressure on their opposite |

' 532,061

] mc]es, supplemental valves for regulating the

pressure on one side of said pistons.and elec-
tro magnets for operating said supplemental

valves; substantially as deseribed.
5. In a brake system, the combination with

the main pipe extending through the train,
of the following eqmpment on each car viz:
a reser voir or storage chamber provided with

a loaded check valve, a brake cylinder, inlet
and exhaust valves for the brake eylinder
having pistons which are controlled by dif-
ferentml pressure on their opposite sides, sup-
plemental valves for regulating the pressure
on one side of said piston and electro mag-

‘nets for operating said supplemental valve%,

substantially as deseribed.
6. In the herein descr 1bed brake System,
the combination with the main train pipe, the

auxiliary reservoir having a check valve, the.

brake cylinder, the inlet and exhaust valves,
pistons connected to said valves and the
chambers within which said pistons work,
with the branch of the train pipe communi-

cating with the piston chambers on one side

of the valve therein and the supplemental

7€

75
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electrically controlled valves located and op-

erating substantially as deseribed.

7. In the herein described brake system
the combination with the main train pipe,the
auxiliary reservoir provided with a loaded

check valve, the brake eylinder, the inlet and
exhaust valves and their pistons, the channel

of communication between the front side of
the inlet valve piston and the rear side of the
exhaust valve piston and the branch of the
train pipe leading to the plston chambers;
substantially as descrlbed

8. In the herein desecribed brake system,_

the combination with the main train pipe, the
auxiliary reservoir provided with a loaded

check valve, the brake eylinder, theinlet and

exhaust valves and their pistons, channel of
communication between the front side of the

inlet valve piston and the rear side of the

exhaust valve piston, the branch of the train
pipe leading to the piston chambers and the

mdependent electrically controlled supple-
II0

mental valves; substantially as described.
9. The combmatmn with the auxiliary res-

ervoir and brake cylinder of the casing con-

taining the inlet and exhaust va,lves, the

said inlet and exhaust valves operate, a chan-
nel of communication between said chambers
and a common. passage into which open the
ports of both the inlet and exhaust valves;

‘substantially as described.

 HERMAN HOLLERITIL.

Witnesses:
- GEO. KELLER,
C. L. WILLIAMS.
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-chambers or cylinders in which the pistonsof
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