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To all whom it may conecer:

Be 1t known that I, Grorees EMILE Hour-
LAIN, engineer, a citizen of the Republic of
France, residing in Paris, France, have invent-

5 ed certain Improvements in Compressed-Air
Brakes, (for which I have obtained a French
patent, December 3, 1903, No. 337,286,) of
which the following is a specification.

This invention relates to improvements in

10 compressed-air brakes of the Lipkowskl type.
in whichtheapplicationof the brakesiseffected
in two phases, the first bringing the shoesinto
contact with the wheels,and the second produc-
ing the “*braking,” properly so called. Inthe

15 brakesof this type as hitherto constructed the
diminution of pressure which it 1S necessary
to produce between the two phases should be
sufhciently slow to permit the appliance which
is termed the "~ reducer” to act, and this is not

20 always the case withaspeedy application. In
addition, during the transference of the air
the pressure of the large cylinder increases
relatively to that of the reservoir, which is
prejudicial to the efficient operation of the

25 brake. Finally,themethod of operation neces-
sitates when the release takes place a consid-
erable time for filling the train-pipe at a pres-
sure equal to that of the reservoirs.

The improvements which form the subject

30 of this invention are malnly directed, first, to
decreasing the value of the reduction of pres-
sure in the general or train pipe for produc-
ing the application of the brakes; second, to
producing automatically a reduction of pres-

35 sure in the large cylinder only when the re-

ducer has completely acted; third, to hasten
the release, the air-pressure in the auxiliary
reservoir being-always less than that of the
alr in the train-pipe.

As before, the brake as a whole comprises

a pump, a maln reservoir, an operating-cock,

a train-pipe running beneath all the vehicles,

a cylinder with reducer, an auxiliary reser-

voir, a distributer, &c.; but the description

45 explanatory of the drawings refers only to
the distributer and the cylinder.

In the drawings, Figure 1 is a longitudinal
section through the cylinder, the distributer,

40

with its connections, being shown in external
elevation. Figo. 2isa vertical section through 50
the distributer on the line A B of Fig. 1. Fig.
3 shows the cylinder during the period of ap-
plication of the brakes. Fig. 4 shows amocdli-
fication in which the apparatus acts with the
traction instead of with the thruost. 55

The cylinder, Fig. 1, 1s subdivided into three
parts—the auxiliary reservoir «, the large cyl-
inder- 6, and the reducer ¢. A piston ¢ 1s ar-
ranced in the large cylinder. Anothercylinder
isprovided in the interior. These two pistons 6o
are rigid with a sleeve £, through which passes
a rod ¢, provided with a small piston A, work-
ing opposite small orifices 2+ and 7, tormed,
respectively, 1n the sleeve and in the piston e,
The small piston 4 is submitted to the action 65
of a spring £, surrounding the rod ¢ and bear-
ing upoen the bottom of the sleeve, at the end
of which the piston « is situated. Passages/
are formed in the piston ¢ and correspond
with orifices #¢, formed in a partition », when 70
thesaid piston comesinto contact with this lat-
ter. The contact in question takes place un-
der the influence of a spring o, surrounding
the rod ¢ and comprised in the part forming
the auxiliary reservoir, betweena disk p, fixed 75
to the said rod, and the partition .

The distributer comprises, Fig. 2, a box 1n
which are mounted two pistons« and 4, sub-
dividing it into three compartments ¢, ',
and ¢. These two pistons are respectively 8o
connected with valves /' and ¢', arranged in
chambers A’ and ¢, provided with suitable
seats. The chamber 2’ communicates whens
the valve 7' 1s lifted with the compartment
d’, while the chamber <" 1s in communication 85
in the same conditions with the atmosphere.
The valve ¢ of this latter chamber 1s com-
bined with a small piston y', while the valve
#' 1s submitted to the action of an antagonis-
tic spring. The compartments ' and ¢ are 9o
in communication, by means of suitable pas-
sages, with a third chamber. 4/, opening into
the compartment ¢ by the intermediary of a
valve /', submitted to the action of an antag-
onistic spring. The central compartment ¢ 95

| is in communication, by means of a tubular
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socket m', with the train-pipe. The chambers
A" and ¢’ are connected one with the other by
means of a conduit 2’ (dotted lines, Fig. 2)
and with the reducer by means of the socket
o', and the chamber 4’ is connected with the
auxiliary reservoir by the socket »'. All
these connections are shown in Fig. 1, in

~which the distributer is represented in exter-

nal elevation and marked ¢. The air from
the train-pipe despatched into the distributer
first of all enters the compalument ¢, dis-
places the pistons ¢’ and ¢, with their valves
#" and ¢', into the pos ition represented in
Fig. 2, litts the valve /', and by means of the
connections and communications already re-

ferred to becomes distributed in the auxil--

lary reservolr ¢ and in the compartments
and ¢ and the chambers A’ and ¢ at the same
time that it reaches the reducer ¢. In the

brake-cylinder the air passes from the auxil--

iary reservoir ¢ into the large cylinder 4, pass-
ing through the orifices, Fig. 1, and when this
18 the case the valve [ clo&e% automatically
under the influence of its spring. It follows
that the air contained in the auxiliary reser-
volr, the large cylinder, and the reducer is
at the same pressure under normal conditions
and that the pistons & and ¢ are brought to
the bottom of their respective CV]]DdGIS by
the spring 0. On the other hand,
1s so the pistons &' and & of the distributer

occupy the position indicated in Fig, 2, be-

cause the pressure in the compartment ¢ is
greater than that of the compartments ¢ and
¢.  The valve 7' is normally lifted and the
valve ¢ normally applied to its seat, closing
the exhaust to the atmosphere.

In order to apply the brakes, the driver pro-
duces a reduction ot pressure ot an adequate
amountin the train-pipe,with the following re-
sult: Under the influence of this reduction of
pressure the pistons approach each other. In

thefirst place thevalve /', owing toits spring

1s applied uponits seat _and interrupts the com- |

munication between the reservoir and the re-
ducer. Then the valve ¢ leaves its seat and
permits the alr to escape from the reducer
into the atmosphere. The result of this ex-
haust is, having regard to the difference of
area of the pistons ¢ and ¢ and by reason of
the pressure which is then exerted upon the
rear face of the larger piston ¢, that the whole
system 1s displaced in the direction indicated
by the arrow, Fig. 3, so that the brake-shoes
are brought into contact with the wheels. At
this moment, as the pressure diminishes more
ancd more 1n the reducer, the effort of appli-
cation of the brakes against the wheels gradun-
ally increases, and as the spring £ is adjusted
so as to correspond with a pressure slightly
less than that whieh the air exerts upon the
reducer atime comes when this spring is com-
pressed and when the piston A becomes ap-

plied to the shoulder » and prevents the air of -

05 the auxiliary reservoir from passing into the

large cylinder b.

when this
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At this moment the com-
munication between the large e¢ylinder and the

auxiliary reservoir by way of the passages 2

1s interrupted, and, on the other hand. the air
of the large cylinder passes through the pas-
sages 7 into the reducer ¢, Fig. 3. The air
of the reservoir ¢ then undergoes a slight ex-
pansion, owing toc the elongation of the con-
necting-rods,and the piston & of the distribu-
ter, Fig. 2, resumes its position, moves, and
applies the valve ¢’ upon its seat.
a' does not move, owing to the action of 1ts
antagonistic spring. A fresh diminution of
pressure in the train-pipe again produces the
displacement of the piston &', and the air es-
capes from the large cylinder. It is there-

fore apparent that the degree of application

of the brake is capable of regulation.

In order to effect the release, the train-con-
duit i1s filled with air, and when the pressure
in the conduit is equal to that of the reser-
volr the two pistons ¢ and &' separate one
from the other, the pistons’ moving first. The
alr of the auxiliary reservoir ¢ becomes dis-
tributed in the two cylinders 4 and ¢, and,
owing to the spring o, the pistons ¢ and ¢ are
brought to the end of their stroke, Fig. 1.
In addition to this, owing to the valve 7/, Fig.
2, and 1ts antagonistic spring, the air de-
spatched into the train-pipe does not become
distributed in the auxiliary reservoirs, and by

reason of this the speed of braking is in-

creased.

The foregoing shows that the braking is
effected uninterruptedly and that the release
takes place more rapidly, owlng to the fact
that the alr-pressure in the auxiliary reser-
voir and thecylinder 1s lower than that of the
train-pipe. In the transfer of air from the
large cylinder to the reservoir there is no ex-
Cess pressure.

In the arrangement which has been de-
scribed the apparatus is considered as acting
with the thrust. In cases in which it is de-
sired to act by tractive effort the arrangement
represented 1n Fig. 4 would be adopted.  In

. this arrangement the parts corresponding to

those shown in Figs. 1, 2, and 3 are indicated
by the same letters.

I claim as my invention—

1. Air-brake apparatus, comprising an aux-
1liary reservoir, a brake-cylinder normally
connected therewith, a reducer-cylinder, a
brake-rod, and piston, and a distribution-
valve, and means adapted to be operated upon
the movement of the brake-rod and piston for
cutting off the auxiliary reservoir from the
brake- cyhnder

2. Air-brakeapparatus, comprising an aux-
iliary reservoir, a brake-cylinder, a piston
within the cylinder and ports between reser-
volr and cylinder, a reducer-cylinder and pis-
ton therein, a brake-rod adapted to have a
slight iIndependent motion with relation to the
piston and carrying means for shutting off the

The piston
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aforesaid ports, upon the movement of the
piston and rod a predetermined distance, and
a distribution-valve.

3. An air-brake apparatus, comprising an
auxiliary reservoir, brake - cylinder, and re-
ducer-cylinder, a piston of two diameters fit-
ting into both eylinders, a brake-rod movable
to a limited extent with relation to the piston,
ports in the piston communicating between
the brake-cylinder and auxiliary reservoir and
other ports communicating between brake and
reducer cylinders, means carried by said
brake-rod to control the communication of the
brake-cylinder with either the reservoir or re-
ducer-cylinder and a distribution-valve.

4. An alr-brake apparatus, comprising an
auxiliary reservoir, a brake-cylinder and are-
diucer-cylinder, a piston and brake-rod, said
piston having two sets of ports, communicat-
ing one between the brake-cylinder and res-
ervolr and one between the two cylinders, a
valve mechanism carried by the rod, and
means for allowing the rod a limited motion
incependent of the piston in combination with
a clistribution-valve.

5. An air-brake apparatus, comprising an
auxiliary reservoir, a brake-cylinder and a re-
ducer-cylinder, a piston and brake-rod, said
piston having two sets of ports, communicat-
ing one between the brake-cylinder and res-
ervolr and one between the two cylinders, a
valve mechanism carried by the rod, and
means tor allowing the rod a limited motion
independent of the piston, In combination
witha valvehaving a chamber for the entrance
of the train-pipe, two opposed pistons in the
said chamber, a pipe from the reservoir to be-
hind each piston, a spring-pressed valve op-
erated by one pistonand communicating with
the reducer-cylinder, a valve for the other pis-
ton adapted to connect said reducer-cylinder
with an exhaust and a valve adapted by pres-
sure from the train-pipe to open from the
space between the pistons to behind the pis-
tons.

6. An air-brake apparatus, comprising an

auxiliary reservoir,a brake-cylinder continua-- |

3

tion thereof, and a reducer-cylinder, a piston

of two diameters and a hollow connecting-
trunk, an enlarged chamber in one end of said
hollow trunk, two sets of ports from said
chamber, leading, one set to the brake-cylin-
der, and one to the reducer-cylinder, a brake-

50

rod carrying adisk within said enlaroed cham-

ber, spring to normally hold the disk so as to
cut off communication between the two cylin-
clers, said disk adapted to be displaced to close
the other set of ports to the reservoir but to
open them to the reducer, adistribution-valve
having a train-pipe connection, a connection
to the reducer and a connection to the auxil-
1A'V reservolr.

7. An air-brake apparatus, comprising an
auxiliary reservoir,a brake-cylinder continua-
tion thereof, and a reducer-cyvlinder, a piston
having two diameters and a hollow connect-
ing-trunk, an enlarged chamber in one end of
said hollow trunk, two sets of ports from said
chamber leading, one set to the brake-cylin-
der, and one to the reducer-cylinder, a brake-
rod carrying a disk within said enlareged cham-
ber, spring to normally hold the disk so as to
cut off communication between the two cyl-
inders, said disk adapted to be displaced to
close the other set of ports to the reservoir
but to open them to the reducer, in combina-
tion with a valve having a chamber for the

“entrance of the train-pipe, two opposed pis-

tons 1n said chamber, a pipe from the reser-

| voir to behind each piston, a spring-pressed

valve operated by one piston and communi-
cating with the reducer-cylinder, a valve for
the other piston adapted to connect said re-
ducer-cylinder with an exhaust and a valve
adapted by pressure from the train-pipe to
open trom the space between the pistons to

“behind the pistons.

Intestimony whereot I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

GEORGES EMILE HOUPLAIN.

Witnesses:

Levi Crave KENT,
Haxson C. Coxe.
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