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SPECIFICATION forming part of Letters Patent No. 467,060, dated January 12, 1892.

| Apphcatmn filed January 17, 1888. Serlal No. 261,066, (Nomodel) Patented in Belgium March 31, 1886, No. 72,575, and May

20, 1886, No, 73,197; in France August 31, 1886, No, 178,265; in Italy September 30, 1886, No 20,0263 1n Spam OGtuher
29, 1886, No, 9,720 in Engl&nd October 29, 1886, No, 13,890, and in Germany May 18, 1887, No. 44,697,

To c&ZZ whonv it may concermn:

Be it known that I, LEON SOULERIN, engi-
neer, a ciiizen of the Repubhc of ance, re-

bldll’]ﬂ' at 4 Rue Marsollier, Paris, in the said

'Repubhc, have invented certain new and use-

ful Improvements in Pneumatic Railway-

Brakes, (for which patentshave been obtained

in Great Britain, dated October 29, 1886, No.
13,890; in Franee dated August 31 1886 No.

178 265 1111)61”‘1111]1 dated March 31 1886 No.

72, 575 a,nd May 20, 1886, No. 73, 197 in Ger
many, dated May 18 1887 No. 44, 697 in Italy,
September 50, 1336, No. 20 529, and in Spain,

dated October 29, 1886, No. 9,720,) of which

the following 1s a speciﬁeation.
This invention relates to apparatus for op-
erating railway - brakes either by means of

compressed air or by means of rarefied air or ms - _
- ' { upon which is mounted a valve a, and the

vaClulll.

In carrying out this invention with refer-
ence to compressed-air brakes the locomotive :
(or other convenient part of the train) is pro- |
vided with an air-pump and a steam- -pump
-Operatmﬂ* the air-pump, a m::un compressed-
air reservoir, and an engineer 's valve, Each
vehicle com posmﬂ* the train carries apparatus -

illustrated in section in Figure 2, and consist-
ing of a dlstrlbtltlnﬂ-valve S, an auxiliary

compressed-air reservoir B, and a brake-cyl- :
inder IF, containing one or more pistons or dia-

phlan'ms opelated by the compressed air, as
hereinafter deseribed. The air complessed
by the pump is conducted to the main reser-
voir,in which it is stored for use as required,
1ts e}ut therefrom being

The complessed alr from the main reservoir

passing through the engineer’s valve enters.

the main pipe Z* and passes thence through
the distributing-valves 5 into the aumhaly
reservoirs I3%, which are maintained full of
compressetl air so long as the brakes are 11013
required to be used. |

By reducing the pressure of air in the main
pipe the dlbtﬂbutlnw-valves will be caused to
act so as to estabhsh communication between
the auxiliary reservoirs and the brake-cylin-
ders, thereby setting in motion the pistons or

| brakes.

means of a hollow rod p~,

between the dlaphlaﬂ ms 72 and p.

o governed by the en-.
gineer’s valve, through “which 1t must pass to -
the main pipe Z% éltendmn' along the train.

in the main pipe. the organs of the distribut-

ing-valve will resume thelr former positions,

the air which had entered the brake-cylinders
wiil escape into. the atmosphere, and the
brakes will be removed.

Fig. 1 is a sectional elevation of one form

of my distributing-valve with which each ve-

Upon restorin o the pressure of air-

55

hicle of a train is provided. and in which two

pairs of flexible diaphragms m n and p ¢ are
fitted, but which may, it desired, be replaced
by pistons. The two pairs of chaphmﬂ'ms are
mdependent of one another, and one pair con-

trols the communication between the auxil-

iary air-reservoir and the brake-cylinder,
while the other controls the communication
between the brake-cylinder and the air.
diaphragms m 7 are connected by a rod

diaphragms p ¢ are conneeted together by
in which is fitted

a check-valves. To thlb hollow rod is also

~The

60

70

fixed another valve f. The upper side of

the diaphragm p and the lower side of the
75
the full
| pressure is turned into the brake-pipe, the

diaphragm ¢ are in free communication with
the external atmosphere. When

compressed air from the main reservoir is

admitted through the opening 0 into a space

It passes
thence through the hollow connecting-rod p*,

passage [ the auxiliary reservoir, ‘and also fills
the space between the valve a and diaphragm
n, which diaphragm, thus submitted on both
sides to very nearly equal pressures, will re-

tain the valve a to its seat,and the diaphragm

P, being.about equal in area to the diaphragm

q of the valve f, will also rest on its seat, but
withoutmuch pressure. Wheneverthe press-

ure is reduced in the brake-pipe, the valve s

in the hollow connecting-rod will be pressed
against its seat, and the compwssed air ¢on-
tained in the aumlmry reservoir, acting on
the outer surface of the dlaphra m g, “will

cause the valve f to rest heavily on its seat,

while the pressure of the air on the unde}.
surface of the diaphragm n will cause the

80

| and, lifting the valve s therein, enters by a

00O

valve ¢ to be lifted and allow the air to pass -
50 dlaphraﬂ'ms therem and - so applvmﬂ' the - thereundel and tlnoun*h the p&ssaﬂ'e Y to the

103
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brake-cylinder, and the brakes will be ap- [‘mtomatlc vacuum - brakes.

plied. The introduction of pressure in the
brake-pipe will cause the valve ¢ to return to
its seat and the valve f to be raised in such a
manner as to let out into the atmosphere,
through the exhaust-outlet d, the compressed
air which had worked in the brake-cylinder,
and thus the brakes will be removed. |
Ifig. 3 1s a sectional view illustrating a
modified construction of distributing-valve
when working with air-pressure brakes. It
consists of two independent pairs of pistons
m n and P gq.

a valve fis fastened to it to close when re-
quired the exhaust-passage d from the brake-
cylinder to the atmosphere. The other rod,
which connects the pair of pistons m and n,
carries avalve ¢, of such a diameter that with
a small lift it will provide a sufficient open-

Ing for the passage of the air from the auxil-.

iary reservoir to the brake-cylinder.  The

pistons m, n, p, and g are all provided with -
leather packings, the edges of which are

turned, as shown in the drawings. Thevalve
o is at least of equal area to that of the pis-
ton ¢, so that the closing of the valve f can
always be insured before the valve ais lifted
up. As long as the brakes are not to be ap-
lied the eompressed air enters the distrib-
uting-valve through the opening b and passes
‘ZLI‘OIIIild the plstons pand n into the reservoir
by the passage L.

valve f and keepe the exhaust of the brake-
cylinder open. The air-pressure also acts

upon the valve «, thereby keeping the pas-

sagre froin the reservoir to the brake - ¢yl-
"When the air-pressure is re-
duced in the main pipe, the air contained in
the reservoir presses the leather packings of

the pistons p and n against the valve-casing,
causing the said pistons to move inward and
the valve f to close the exhaust- -passage of
the brake-cylinder, and at the same time
causing the valve ¢ to be lifted up so as to

allow tlle air contained in the reservoir to
enter the brake-cylinder by the passage Y
and apply the brakes. A lever Z, attached to

the spindle of the Va,lveﬁ may be acted upon

by means of wires m™ and n™ to raise the
valve 7, so as to allow the brakes to be re-
leased from any suitable part of the train
when they have been apphed antomatically.

In order to enable the engineer to release the

-pressure in the brake- eylmdel" by degrees

when the brakes are on, the valve f may be
made as shown in Fig. 4, so that the whole of
its lower face is submitted to the pressure

in the eylinder, and to prevent the lifting of
the valve a during the release and the llftm o
of the valve fdurmcr the putting on of the
brakes it is only necessary to make the ratio
area of f area of m.

area of ;{3 area of 7.
Fig. 5 is a sectional view of a form of my

distributm fr-valve as ronstructed for use with

smaller than the ratio

The rod which connects the
pair of pistons p and q is carr ied upward, and

At the same time the press-
ure, acting under the piston ¢, raises the

the valve a opened, thereby admitting
from the brake-cylinderinto the reservmr un-

|

This valve is
similar in construction to the last deseribed,
except thatthe edges of all the piston leather
packings are turned in the reverse direc-
tions and the valves f and ¢« are arranged to
close when pressed upward instead of when
pressed downward, as in Fig. 3. As long as
a vacuum is maintained in the main pipe
the brakes are off and the air is drawn from
the reservoir, it passing around the edges of

the leather packings of the pistons p and n,

while the valve a 18 pressed against 1ts seat
by the outer pressure of air acting upon the
piston m, the outer face of whleh piston is
larger than its inner face. To apply the
bmke% a certain amount of air is allowed to
enfer the main pipe, whereupon the piston
n will be forced downward by the pressure
of the air upon the upper face thereof and
alr

til the vacnuin above the piston m has be-
come such as to cause the valve a to be again
seated. At the same time, by the pressure
beneath the piston p the valve fis closed, so
as to cut off the communication between the
brake-cylinder and the outside air. When the

vacuum is restored again in the main Ppipe,.

the valve fis drawn downward and air en-
ters the brake-cylinder past the valve f, so as
to release the brakes. | | _.
Fig. 6 illustrates a modification of the dis-
trlbutmfr-vdlve for vacuum-brakes, in which,
instead of the seat-valve ;! phton valve f is
fitted to slide in a eylinder and p"OVlde with
leather packing, the edge of which is turned
upward. When this piston-valve fis at the
lower end of its stroke, the brake-cylinder
communicates through the passage d with the
outer air and the bra,kes are applied. Asthe
lower face of the piston f is always subimitted
to the same vacuum-pressare as that exicting
in the brake-cylinder, the release of the brakes
can be gradual, and in order to prevent the
valve « from bemﬂ* removed from its seat
during the release of the brakes and the
alveffrom opening during the setting of

area of f
area of p

the hrakes the -

area of m
arefm of .

In the dlstubutuw-valves herembefme de-
seribed, both in workmg with air-pressure
and with vacuum power, wmcal 01‘ flat valves,
such as are shown at ¢ and £, Fig. 3, are used
in preference to sliding valves, so as to reduce
to the smallest pos&ble amount the volumes
swept or generated by the pistons in the said
dlstmbutmﬂ' valves. The reduction of such

should be less than

the

volumes 1S of 11np0rtanee, as thereby an in-

creased qumknesq in the distribution of the
reduction or increase of the pressure along
the brake apparatus contained in a train is
obtained, and consequently stoppages may
be effected within a short distance and w1t11
Iess of a shock or jerk on the cars.
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An important feature of this invention is
that by the use of the differential pistons m
and 7, in- combination with an independent.

plston or pistons controlling the valve 7, the
brake-power can be regulated at will by the
engineer, and other important results can be
obtained, as will appear from the following:
| up.
Pp and Pr be the absolute
pressures of the air in the main brake-pipe .

Let Sn and Sm be the respective areas of the

and the air in the reservoir, respectively,

pressure Pf in the bra]{_e-eylinder will be

approximately Pf—- ® (Pr—Pp)+Pa in both

SN

the air-pressure and the vacuum distribut-
Then if Sn and Sm are equal,

ing - valves.
or there&bout, the amount of pressure act-
ing upon the brakes will be nearly equal
to the amount of reduction produced in the
brake-pipe, cither in the air-pressure or in
the vacuam, as the case may be. The engi-
neer will consequently be enabled to regu-
late, as needed, the brake-power when pro-
vided with either a vacuum automatic brake
or with an air-pressure automatic brake.

"When it is desirable to obtain a complete
application of the brakes for a partial re- ]

duction either in the pressure oOr in the

vacuum in the main pipe, 1 make é——>_ 1.
m

When it is required to reduce to a maxi-
mum amount the pressure of the vacuum in

~the brake-cylinder, the said maximum to be

35

40

45

5§50
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mfeum to the air-pressure or the vacuum in

ST
Sm <l

cally this latter case is useful only when work-
ing with air-pressure. When it is required
to reduce in the brake- -cylinder the air-press-
ure below what it is in the reservoir and at
the same time to obtain a full application of
brakes for a partial reduction of pressure
in the main pipe, an auxiliary apparatus S*

the reservy olr, then I make =2 Practi-

’ 1s provided, as shown in Fig. 7, between the

distributing-valve S and ‘the brdke -cylinder.

This aumha,ry apparatus contains two pis-

tons n’ and m’ and a valve o', like the pis-
tons m and # and the valve ¢ in the distrib-
uter; but while in the distributer I make

_Sn>1 I make in the auxiliary apparatus

ST
S/

S/
pansion in the brake- cyhnder Compressed
air from the main pipe enters the distributer
through the passage b and thence past the
leather packings of the pistons n and p and
through the passage [tothe reservoir. When
the pressure is reduced in the brake-pipe to
a given amount, the reservoir and auxiliary
appamtus S communicate with each other
freely and air flows into the brake-cylinder
through the passage Y until the sald vessel
18 ﬁlled with the air at the maximum press-

<1, s0 as to agree with the sought-for ex-

Then the

which the valve ¢’ in the auxiliary apparatus
S* remains closed, whatever may be the sub-
sequentreduction Df the pressurein the brake-

pipe.

causes the valve ¢ in the distributer S to be
set agalnst its seat and the valve fto be lifted
- Then the air which had gone into the
brake-vessel to apply the brakes escapesinto
the atmosphere through the passage d, the
valve f being raised.

In the d1btr1butel S the space above the
piston m does not communicate with the es-
cape-passage d, as in the case of Fig. 3. In

co

When brakes are to be released, press-
ure 18 reintroduced in the brake-pipe, which

70

75

80

the auxiliar y a,ppamtus 5" the spaces above '

the piston n’ and below the piston m
municate with the outside air.

Iigs. 8 and 9 show how the improved dls-
trlbutmﬂ-valve can be modified in order to
make 1t work, in combination with two main

" com-

| brake pipes, as a duplex brake—that is to

say, as a plain brake.or as an automatie

{ brake—the plain brake pipe being connected

with the dist-ribut-iu'g-valve at M 1n each con-
struction. Two valves ¢ and b* are provided

so .that when working with the plain brake
alone the cylinder eannot communicate with
the outer air through the passage d, fitted

~with the valve 7, herembefme referred to.

Fig. 8 shows the application of the plain

Q0

| to close the outlet from the brake-cylinder, :

brake pipe connection M to the construction

of distributer shown in Fig. 3 for the auto-
matic compressed-air system, and the con-

nections of the distributers to the main pipe,

ICO

brake-cylinder, and auxiliary reservoir being

as described w1th reference to Fig. 3.
case the valve ¢” is normally held to its seat
by a spring to close the connection M to the

In thls |

105

pressure-pipe for the plain compressed-air -

system, while at the same time t]lb valve b~
on the same stem as the valve ¢* is normally
drawn away from its seat. Ilence under or-
dinary conditions the distributerSisadapted
to operate on the automaticsystem; but when
pressure 1s supplied at M fmm the plain sys-

tem brake pipe the valve ¢™ will be pushed

back from its seat by the pressure, while the

valve 0™ will close the connection to the at-

mosphere and the compressed air will find its

way tothe brake-cylinderto apply the brakes.

Fig. 9 shows the application of the plain
vacuum brake pipe connection to the con-
struction of distributer shown in Fig. 5 for
the automatic vacuum system, and the con-
nections are as described with reference to
Fig. 5. In this construction the valves «
and b” are on the same stem and are normally

in the positions shown-—that is, the former
closed and the latfer opened—and this con-
tinues so long as the device works on the au-

[IO

FI5

120

125

tomatic vacuum system; but when a vacuum

is formed in the plain vacuum System piping
connected at M the valve ¢™ is drawn back

from its seat and the valve b* is drawn toits

seat to close the connection to the atmos-

ure it 1s mtended it should receive, after | phele In eitherecase when working as a plain

I30
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brake the valve 0 is closed against its seat,
t:, : L] L )
hereinafier set forth I have used the term

while wlhen wmﬂﬂng as an automatie bmke
alone the valve a” is applied against its seat,
so as to prevent anv commiinication between
the brake-cylinder and the plain brake pipe.

I'ig. 10 is a section of another form of dis-
tributing-valve, in which 2 m are two pis-
tons provided with leather packing -and.
pis
another piston, also provided with leather
packing and mounted on the spindle or rod

mounted on the spindle of the valve «.

of the slide-valve . A spring /& presses

against the valve f and tends to maintain it
in position to establish a communication be-

tween the brake-cylinder and the ontside air.

When full pressure is maintained in the
brake-pipe, the compressed air enters the res- -

ervoir by passing round the packings of the

pistons n and p, while the valve f, under the

action of thespring &, will be in the position to

establish a communication between the brake-

cylinder and the outside air through X, and
the pressure of the leather packingof the pis-

ton p against the eylinder in which it works
will be: ]_)IELGtIC{LH}" nothing so long as full

pressure 1s maintained in the brake- -pipe.
When a reduction of the pressure in the
brake-pipe takes place, the leather packings
of the pistons 7 and p will be forced against,
the sides of their cylinders by the pressure of
the air in the reservoir, and the valve & will
be raised from its seat, whileatthe sametime

the pressure, acting on the piston p, will move

the valve f 'wa.mst the pressureof the spring
%50 as to close the communication between
the brake-cylinder and the outside air, and
consequently the brakes will be applied.
According to another modification of the
distributer (bllo'ﬁ n in Iig. 11) the chamber v?
communicates with the brake -pipe at 2, and
the auxiliary reservoir is charged directly
from the pipe and is provided with a retain-
ing-valve &’. The brake-cylinder communi-
edtes at v with the upper side of the dia-
phragm or piston p, the rod of which carries
the valve £, which, when the brakes are on, is
pressed against its seat by the action of the
pressure in the brake-cylinder and of a prop-
erly-adjusted spring f’. The brake-cylinder
also communicates at 2’ with the space above
the diaphragm m. Upon the reintroduction
of pressure in the brake-pipe such pressure
by acting on the under side of the diaphragm
» will lift the valve f from its seat and cause
the brakes to be released. Two other dia-
phragms or pistons n m are arranged to work
in separate chambers beneath the diaphragm
», but connected together by a rod which is
provided with a valve @ to act in the same
manner and for the like purpose, as de-

scribed with reference to the pl"ewous con-

structions.

I wish it to be understood that in the claims

“piston”in asufficiently comprehensive sense
to include a flexible diaphragm, except in

those claims in which the otheér elements of

the combinations defined do not admit of this
wide meaning, and I further wish it to be un-

derstood thatI usetheterm “brake-cylinder”

as applicable to any well-known form of such
cylinder or vessel, whether having a piston
or diaphragm and whetheroperating by press-
ure or vacuwm. --

I ¢laim as my invention--

1. A distributer for pneumatic brake sys-
tems, having two separate valves,one control-
ling the communication between the aunxil-
iary reservoir and the brake-cylinder, and the
othercontrolling the communication between
the brake-eylinder and the atmosphere, with

70

75

80

independent pistons to operate said valvesin-

dependentl;, substantially as desecribed.

. A distributer for pneumatic brake sys-
tems having two seéparate and independent
valves, one controlling the communication be-
tween the auxiliary reservoir and the brake-
cylinder and the other controlling the com-
munication between the brake-cylinder and
the atmosphere, with a pair of differential pis-
tons to operate the first-named valve, all sub-
stantially as deseribed.

3. A distributer for pneumattic brake sys-
tems, having a valve eontrolling the commu-
nication between the brake-cylinder and the
atmosphere, in combination with an inde-
pendent valve controlling the communication
betweenthe an \111&1-} reservoirand the brake-

cylinder, and two pairs of pistons, each pair

operating one of the valves, and each pair of
pistons being connected to each other, butin-
dependent of the other pair, all substa,ntmlly
as dE—‘IBCI'Ibed |

4. A distributer for pneumatic air-brake
systems, having two independent valves, one
controlling the communication between the
auxiliary reservoir and the brake-cylinder,
while the other controls the communication
betweéen the brake-cylinder and the atmos-
phere, in combination with independent pis-
tons carrying the independent valves, the pis-
tons which are open to the main brake pipe,
having cup-keather packing to allow the air
to pass arouand the pistons in one direction,
but not in the other, all substantiallvy as. de-
seribed.

In testimony whereof I have signed my
name to this specification in the presence of

two Snbsorlbmﬂ' witnesses.
LEON SOULERIN.

Witnesses:
RoBT. M. HOOPER,
r]-. B. BOURNE: |
Both of Paris, France.
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