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SPECIFICATION for ming* part of Letters Pa,tent No. 549,800, dated November 12, 1895.

Application filed September 15, 1893, Serla,l No, 485,633,

(No model.) Patented in France July 26,1892, No, 223,244 and in
__.ngla,nd July 20, 1893 No. 14,085,

To all whom it may concern.:

Be it known that I, JOSEPH LIPKOWSKI, en-
France, have in-
Vented celtam Improvements in Railway-
Brakes, for (which I have obtained a French
patent, dated July 26, 1892, No. 223,244, and

British patent,dated J 1113?20,1893, No 14, 085 )

of which the following is a speoiﬁcation.

1T'his invention relates to a continuous au-
tomatic railway-brake actuated by com-
pressed air.

In all pneumatic brakes the pressure of the
alr displaces the main piston which actuates
the brake mechanism or levers and presses the
brake-shoes against the tires of the wheels.
The capacity generated by the piston is the
measure of the volume of airexpendedateach
application of the brake on each vehicle.

- According to this invention the action of
the compressed airisdivided into two distinet
periods. In the first period the air acts upon
a small piston which actuates the brake mech-
anism and moves the shoes into contact with
the wheels, and during the second period the

air acts upon a large piston which moves

through a relatively small or almost imper-
ceptible distance, owing to the intermediate
mechanism being already in a state of tension,
and produces the pressure required for the
braking action. To accomplish this I com-
bine with the two different sized pistons and
the compartments in which they work a dis-

to and exhaust from the compartments, in-
dependently of the pistons, so that no matter

~how much the brake-shoes or wheels may be-

come worn down the small piston will always

have brought the shoes up to the wheels before

the pressure 1s applied to the large piston.

In the following description the small cyl-
inder and its piston are referred to as the

““reducer” and the principle of dividing the
action of the air inthe br akes 1s referred to
as the ‘‘air-reducer.”

In the accomp:mymo drawings, Figure 1 is
a front elevation, Fig. 2, a side elev @Lmn anc
If1g. 3 a houzontal section, of one form of my
br cnke -cylinder. Fig. Lillustrates in horizon-

tal section a modification of the brake-cylin-
Ifig. s representsin plan a brake-cylin-

.exp&nswn dlstllbutel

“way cock R, Fig.

tributer which alone controls the admission

| der, its distr ibuter, a portion of the tr ain-pipe,
and the connec,twn between the distributer
“and the train-pipe.

Kig. 6 represents two dif-
ferent sectional elev&tmns of the distributer,

the left-hand side ‘being taken on line 9 10
Fig. 9, and the rwht-—hand side on line 10 11

Flﬂ 9 Fig. 71s a vertical section on line 19
13, Fig. 9. FKig. 81is an outside elevation of
the distributer, and Fig. 9 is a horizontal sec-
tion taken on line 14 15 Fig. 7. Figs. 10 and
11 illustrate a modification of the b1 ake-cyl-
inder with an external reducerin vertical sec-
tion through the axis and in plan,respectively.
Fig. 12 111115131&1:68 a modlﬁeatlon of the dis-

'tmbutel for the expansion employed with this

modification of the brake-cylinder having an
external reducer.

The principal parts of the brake wmkmﬂ

by reduetion which are carried by the 10(301110—-

tive are as follows: An air-compressing pump,
a moderator, a main reservoir, a 1‘eg111&1301", a
cock or valve worked by hand, two pressure-
gages, and the necessary connecting-pipes.
The parts of the reduction-brake located
upon the vehicles are as follows—namely, a
brake- cyhndel working by reduction with an
a maln pipe, stop-
cocks, pipe-couplings, and bralke mechanisim.
The supply of compressed air for the brake
is taken trom the main pipe through a three-
5, by means of which any
brake- cylindel may be 1solated from the sys-
tem without interrupting the continuity of
the main pipe.
passing through the cock R and the pipe S,
reaches the distributer T, which smtably dis-
tributes the air in the bmke cylinder in such
manner, as hereinafter described, that when
the engineer decreases the pressure in the
main pipe the piston in the brake-cylinder
and 1ts rod ¢ is so displaced as to move the
brake mechanism to apply the blakes
The bmke-eylmdel illustrated in Figs. 1,
2, and 3 is divided into thrée chambers E G‘r
and I by the pistons H and 2. The shaft ¢ of
the pistons H and h moves the brake mech-
anism and the spring R’ tends to move the
rod { in & direction to take the brakes off.
The action of the air in the small chamber I
on the piston i actuates the piston ¢ to move

The compressed air, after .
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the brake-shoes up to the wheels. I call this
small chamber K the “reducer.” 'The cham-
ber E, I call the ¢‘reservoir,” as it acts as such
in the operation of the apparatus, while the
chamber G, I call the ‘““cylinder.” The cham-
mbers E, G, and K are in communication with
an air-distributer by means of the channels
C', B, and D', respectively. The chamber I«
is provided with a discharge-valve at D.
The flange ¢° of the air-distributeris placed
against the flange ¢® on the brake-cylinder
and the two are secured together by bolts g.
The said air-distributer, as represented in
Figs. 6, 7, 5, and 9, is constructed with a cyl-

inder containing two pistons Z7 and Z° car-

rying cup-leathers p’ p*, and acted upon by
two springs R* and R* 'These pistons are
connected with a slide T' T? At the lower
part of the cylinder there are provided two
diaphragmsy*9° forming three distinet cham-
bers. The upper chamber into which the
pipe S from the train-pipe P opens commu-
nicates with the under side of the piston Z°.
The lower chamber is provided with a valve
I, which is controlled by the diaphragm %'
and 4% On the side of the cylinder there are
distribution orifices B? C', and D*, leading to
the three chambers in the brake-cylinder, the
orifices BB and D* being controlled by the
slide T’ 12 The passage B’, leading from
the chamber G of the brake-cylinder, com-
municates with the space above the piston Z°
through the orifice B3, controlled by the slide-
valve T? Figs. 6, 7, and 9. A passage B”
opening into the passage B’, Fig. 6, leads to
the space below the diaphragm 3. The pas-
sage (', leading from the reservoir or cham-
ber E, also opens into the space above the
piston Z* continuously—that is, the valve
does not cover the opening to this passage .
Another passage C* connects the passage C’
with the space C? between the diaphragms
" and 4% Figs. 7 and 9. The passage D',
leading from the reducer, opens intothe space
above the piston Z7 at D? the orifice D* be-
ing controlled by the slide-valve T'. This
ralve T is adapted to put the passage D’ into
communication with the exhaust d', which
opens into the atmosphere.

I will now describe the action of the brake
in combination withitsair-distributer. When

the train is running, compressed alr fills the |

train-pipe and passing through the valve R
and pipe S enters the chamber I of the dis-
tributer at IX°, Ifig. 8. The compressed air
passes through the openings k° into the space
below the piston Z% depresses the leather ¢/,
and penetrates into the space between the
pistons Z*and Z% and, depressing the leather

p*enters the space abovethepiston Z°. When

the train is running, the orifice K* is uncov-

~ered and the compressed air may pass out

through the opening K* and down the pas-
sage B” to the space below the diaphragm 4"
Compressed air is also present in the space
between the diaphragms 47 and 4% by way of
the passages C*and C', opening into the space

-Hand hwillnolonger be inequilibrium.
face of the piston H toward the reservoir I
Deing greater than the face toward the cham-

above the piston Z%. As long as the normal

pressure is maintained in the train-pipe, and

consequently in the compartments of the dis-
{ributer, as just described, thespring R*keeps
the pistons Z7 and Z8 and the slide-valve T
T2 raised to their highest point. Consequently
the orifices D? and B? are uncovered and the
compressed air passing through orifice b* and
passage B’ fills the chamber G of the brake-
cylinder, through orifice D? and passage D/,
and fillsthe reducer or chamber IF,and through
the passage C' (always open tothespace above

the piston Z%) to the reservoir or chamber L.

The pistons II and 7 being therefore in equi-
librium, the spring K7 maintains the brakes
in the off position. During the movement ot
the train the compressed air has the same
pressure in the reserveir L, in the cylinder
G, and in the space K', the two diaphragms
/" and 7% are in equilibrium, and the spring
R*, as well as the pressure of compressed air
onthe face of the valve I{, maintain this valve
on its seat. |
When the brakes are to be applied, the en-
oineer by opening the operating-valve allows
a certain quantity of air in the train-pipe to
escape. Thedepression thuscausedacts first
in the chamber K’ of the distributer and In
the space below the piston Z°, which compart-
ments are in direct communication with the
train-pipe. The leather »" applies itself im-
mediately against the sides of the distributer,
and the difference of pressure above and he-
low the piston Z8 causes the pistons Z* and Z°
and the slide-valve to descend, compressing

the spring R*, until the spring R*is reached.

In this position the slide-valve 1" puts the
passages D' and d' in communication with

“each other, and the compressed air in the re-
“ducer or chamber ¥ escapes into the atmos-

The pistons
The

phere through these passages.

ber G, the piston M will be driven in the di-
rection of the arrow, the spring R’ will be

“compressed, and the piston-rod twill actuate

the brake mechanism to carry the brake-shoes
up to the brake-wheels. During this move-
ment of the piston H the compressed airdriven
ahead in the chamber G passes through the
passage B’ orifice 1% which is still uncov-
ered, and into the space above the piston Z,

thence through passage C' to the reservoir or

chamber Ii. *

During the whole of the period occupied in
moving the brake mechanism there is no ex-
penditure of air in the cylinder, the air con-
tained in the reducer If being alone expended,
the diameter of the said reducer heing ealcu-
lated in proportion.

When the necessary movement has been
immparted to the brake mechanism, a greater
depression in the train-pipe causes the press-
ure above the pistons Z7 and Z%to force these
pistons down to the bottom of their course,
compressing the spring R?  In this position
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the main pipe and the compartment K' from
the rest of the apparatus. The slide-valve
TV still maintains the communication between

the.reducer K and the exhaust d', but the

slide-valve T2 has closed the orifice B2, thus
shutting off all communication between the
chamber G and the reservoir E. At this mo-
ment the lower partof the distributer, formed
by the diaphragms %" y®and the valve K, being
termed the ‘‘expander” of the cylinders, is
broughtinto action. As explained above, in
this expander the space compnsed between
the diaphragms 4 and 9° communicates con-
tinuously with the chamber or reservoir K, the
space K' above the diaphragm %7 communi-

cates with the pipe, and the lower space com-

municates with the chamber or c¢ylinder G.
During the two first phases above described
the depressmn made In the main pipe is insuf-
ficient for the difference of pr essure of the
air on the two d1aphm0*ms to overcome the
resistance of the spring R% When the de-
pression in the pipe and space K' is sufficient,

the compressed air under the dla,phraﬁ'msf

overcomes the resistance of the spring R3, the
valve K is raised, and the air in the Gyhnder
(x escapes.

As the area of the dlaphraﬂm Yy’ is three
times, for example, greater than that of 4%, it
is evident that the valve K will remain open

as long as the depression made in the cylin-

inder (is not three times greater than the de-
pression in the main pipe andin the space K'.
Therefore the depression made in the c¢ylin-
der G depends on that made in the main pipe,
and the engineer can eéasily obtain the de-
sired degree of braking force. Moreover,
this arrangement allows of accelerating the
action of the brake and of economizing consid-
erably the compressed air of the main pipe,
since for a depression of one and one-half at-
mospheres made in the main pipe the cylinder
G is completely emptied, which gives the
maximum of braking force.

I am aware that it has been proposed to
make air-brakes with large and small eylin-
ders and pistons; butin such case one of the
pistons at a fixed point in its stroke deter-
mined the time of application of pressure to
the large cylinder. In my invention the dis-

| tllbutel alone and Independently of the

55

60
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stroke of the pistons controls the application
oif pressure to the large ¢ylinder, and no mat-
ter- how much the brake shoes and wheels
may become worn the small piston will always
have time to bring the brake-shoes quite up

- to the wheels before pr essure is applied to the

large piston.

To take off the brakes the engineer tums
the operating-valve in the posrmon for mov-

main pipe. As soon as the normal pressure

- is re-established in the main pipe and the

eompmtment K’ of the distributer, Fig. 6, the
spring R? closes the valve K, and the springs

and the compressed air again fills the |

sageB'.

cas

R? and R* raise the pistons Z7 Z® and return
the valves T" and T* to the position for run-
ning of the train. In this position the valves
TV and T* uncover the orifice B® and D? (iso-
lating the exhaust d') and the compressed air
from the reservoir K immediately fills the cyl-

‘inder G and the reducer ¥, which give a very

rapid unlocking of the brakes. The equilib-
rium of the pistons H and 5, Fig. 8, being in-
stantly re-established, the spring R? moves
the shaft { to take off the brakes. The com-
pressed air,which still comes through the main
pipe, re-establishes in the reservoir K, the cyl-
inder G, and thereducer I theinitial pressure
—say, four atmospheres—but to take off the
brakes it suffices to re-establish this pressure
in the main pipe only. |

Fig. 4illustrates amodification of the brake-
cylinder in which. the small cylinder or re-

“ducer is formed in the body of the piston H,

the piston / being stationary.  The working

of the modification of the brake represented
in Fig. 4 1s ab80111tely identical to that thh

we have described in reference to Kigs.1, 2,
and 3, the distributer used being the same as
shown in Figs. 6 to 9.

Kigs. 10 and 111 epresent in vertical section
and in plan, another modifiation of the brake-
cylinder, and Fig. 12 illustrates the construc-
tion of the distributer used with this brake-
cylinder. In this arrangement the move-

ment of the brake mechanism is made bythe

rod ¢ of the small piston 2’ of the reducer F,
without the large piston H' moving from its
place. The piston /' isformed of a hollow ¢yl-
inder of cast-steel. The surface of this cyl-
inder presents deep circular grooves h>. A
locking deviceactuated by a diaphragm I°, as
hereinafter explained, is provided with a bolt
I, having teeth Wwhich engage in the grooves
h? at the desired moment to lock the piston A/,
and thus prevent it from returning after the
brakes are moved up. In this modification
the reducer F is normally open to the atmos-
phere through the passage D', Figs. 10 and 12,
and exhaust d', Fig. 12, as described below.
The distributer, Fig. 12, used with this brake
is the samein construction as the distributer
shown by Figs. 6 to 9, with two exceptions,
first, the slide T (sumlar to T' in Fig. 10)
normally maintains the passage D’ in com-
munication with the exhaust d', and, second,
the distributer is provided with another pas-
sage b® leading tothelocking device, this pas-

sage 0° being “controlled by the slide T2, as
“hereinafter deseubed

Tn this modification
when the train is in motion the compressed
air in the main conduit passes to the distribu-
ter at K', and, through the openings %° to the
space below the piston Z° depresses the
leather p' and penetrates thr ough orifice K2,

situated between the leathers p' and p*in the
channel B? and into the cylinder G. The com-
pressed air then depresses the leather p? and
passes directly to the reservoir E by the pas-
Thelocking device A and thereducer

| B, Figs. 10 and 11, e()mmumcate with the ex-
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haust ' by the channels §" and D', respect-
ively, and the slide-valve 1%, and under these
conditions the spring R’ maintains the piston
' and the bralte mechanism in the position
with the brakes off, and the spring R main-
tains the bolt I depressed. Inorder to apply
the brakesthe engineer causes a depressionin
the main pipe, wlueh has the effect of making
the pistons Z* Z° of the distributer desc*e]_u]_

compressing the spring R*, and the slide 1 un-
covers the orifice D', communicating with the
reducer. T'he compressed air in the space
above the piston Z‘ passes through D’ to the
reducer, and acting on the piston A’ and rod
, moves the brake-shoes into contact with
The depression in the pipe
increasing, the piston descends still farther,

Lompre%smﬂ the spring R®, and the slide o
uncovers the orifice 6% through which the
compressed alr passes into the locking device
I, and acting on the diaphragm I° causesthe
teeth of the slulmﬂ bolt 1 to engage with the
circular grooves in the piston of the reducer.

The expander of the cylinders formed by the
two diaphragms 3/ and %® and valve K comes
into action at this moment, its action being

in all points identical to that in the preced- |

ing distributer, Ifigs. 6 to 9, and the depres-

sions made in the eylinder G determining, as

for the preceding brake-cylinder, the force
of braking. In this arrangement the piston
' scarcely moves, since the brake mechanism
has been previously displaced by the piston
l." This peculiarity permits of replacing the
leathers of the piston I, Fig.3, by a leather dia-
phragm H',Fig. 10, which 2 assures an absolute
alr- L:w hiness ..md (loes not 1*equ11 e anyrepairs.
To take off the brakes the engineer re-cstab-
lishes the Initial pressure in “the train-pipe,
which causes the distributer first to empty
the locking device I and afterward the re-
ducer. This allows the spring R’ to act on
the piston &', causing the brakes to be taken

off, after which the compressed air re-estab- |
lishes the initial pressure in the cylinder and

in the air-chamber.

In coneclusion, Ido not limit myself in any
way with regard to the forms, dimensions,
proportions, and relations of the several con-
stituent parts of the apparatus hereinbefore
desceribed, which may also be constructed of

~any suttable material; and I use the term

55
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““piston” In a sufficiently broad sense to in-
clude a flexible diaphragm.

I claim as my invention—

1. An air brake cylinder having two com-
partments ol different diameters each pro-
vided with a piston and each having admis-
sion and exhaust ports, a distributer for con-
trolling the admission and exhaust whereby
the smﬂll piston first moves up the brales to
the brake wheel and the large piston then
supplies the pressure or braking power, and
a locking device to lock the two pistons to-

btanm{ll]} as set forth.

2. An air brake cylinder having two com-
partments of different diameters each pro-
vided with a piston, the piston in the larger
compartment having a greater extent of act-
ing surface on one side than on the other, ad-
mission and exhaust ports from ecach compart-
ment,and a distributer provided with a valved
communication to each end of the larger com-
partment and with means to umtml the ad-
mission and exhaust ports and the said valved
communication, substantially as and for the
purposes set forth.

3. An air brake cylinder having two ¢om-
partments of different diameters each com-
partment provided with a piston, in combina-
tion with a casing provided with a port lead-
ing to one end of the smaller compartment,
and ports leading to each end of the ].:Ll‘“‘(bl
compartments, a Cslide valve controlling the
said ports, a piston connected to the slide
valve, and actuated by the difference in the
pressure in the train pipe and the brake cyl-
inder, and two springs adapted to act upon
the said piston to divide the movement of the
slide valve into two distinet periods, all sub-
stantially as and for the purpose set forth.

4., A cm.npressed air brake cylinder having
two compartments of different diameters each
compartment provided with a piston, in com-
bination with a distributer COMPrising a cas-
ing provided with a port communicating with
one end of the small compartment in the brake
cylinder ports communicating with each end
of the large compartment, a piston actuated
by the difference of pressure in the bhrake c¢yl-
inder and the train pipe, a slide valve con-
nected to the piston and adapted to first con-
trol the passage leading to the small compart-
ment, and then control the ports to the large
compartment, and a second valve adapted to
then open the exhaust from one end of the
large compartment, all substantially as and
for the purpose set forth.

5. A compressed air brake cylinder having
two compartments of different diameters and
each provided with a piston, in combination,
with a distributer comprising a casing pl{J-
vided with ports leading to one end of the
small compartment and to each end of the
large compartment, a valved exhaust passage
from one end of the large compartment, aslide
valve controlling the said ports, a piston con-
trolled by the difference of pressure in the
train pipe and in the ¢ylinder and connected
to the slide valve and an expander to actuate
the valve in the said passage, the said ex-
pander comprising two diaphragms, one side
of the expander being in the passage {rom one
end of the large compartment, the space be-
tween the diaphragm communicating with
the other end of the large compartment and
the space on the other side of the expander
communicating with the train pipe, all sub-

stantially as and for the purposes set forth.
oether when the brakes are moved up, sub- |

6. A compressed air brake cylinder lmwnw
two compartments of different diameters  and
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each provided with a piston, a locking device |

to lock the two pistons together at a cert&m
time, a casing and piston to actuate the said

1oek1nn' device, in combination with a dis-

tributer comprising a casing provided with
ports leading to the sald compartments and
the said locking device casing, a slide valve
controlling the said ports and a piston con-
nected to the valve, and controlled by the

- 10 difference in pressure in the train pipe and in

the c¢ylinder, all substantlally as and for the
purposes set forth.
In testimony whereof I have signed my

name to this specification in the pr esence of
two subscribing witnesses.

JOSHEPII LIPKOWSKI

- Witnesses:
LEON CRANCKEN,
CLYDE SHROPSHIRE,
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