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To all whomy it may conecern: |
Be it known that I, AUGUST BRUGGEMANN,

a subject of the King of Prussia, Emperor of

Germany,and aresident of Breslau,Germany,
have invented. certain new and useful Im-

provementsin Pneumatic Railway-Brake Ap-
paratus; and I do hereby declare the follow-

~ingto be a full, clear, and exact desceription of
- theinvention,suchaswillenableothers skilled

o
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‘a greatly-increased braking e
tained in cases of emergency.

~cylinder.

use the same, reference being had to the ac-
companying drawings, and to the letters and

figures of reference marked thereon, which

form a part of this specification. - o
I'his invention relates to pneumatic rail-
way-brake apparatusof the Westinghouse au-
tomatic type, and has for its object to enable
tect to be ob-

- The invention consists, essentially, in the
combination,with the ordinary Westinghouse

‘automatic brake apparatus, of a second or
supplementary brake -cylinder operated on
emergency by the pressure of the air in the

train-pipe, the air being admitted to said cyl-

inder by means of a valve operating (like the

ordinary supplementary or emergency valve
for admitting compressed air from the train-

pipe to the ordinary brake-cylinder) under

the control of the ““triple valve” in such man-
ner that while under ordinary service condi-
tlons a comparatively slight reduction of air-
pressure in the train-pipe has for effect to
bring the ordinary brake-cylinder alone into

operation a further reduction of pressure in

the train-pipe results in the emergency-valve
being so operated as to admit air from the

train-pipe to the supplementary brake-cylin-

der, the pressure transmitted by whose pis-
ton ig thus superadded to the pressure trans-
mitted by the piston of the ordinary brake-

The invention will be described with refer-

ence to the accompanying drawings, where-

11—

- IFigure 1 is a longitudinal vertical section

of the valve apparatus, whereby the above-
described effects are produced. Fig. 21is a

cross-section on line A B. Tig. 3is an un-

5o derside view of the valve p. Fig. 4 is a seec-

K

in the art to which it appertains to makeand |

tion of"thé'same;Fig. 5,"5_ Itop -.,v_iew of the

@ 18 the casing in which

Fig. 6 is a top plan view of tlie

device, showing it applied to a car. TFig. 6
13 a view showing the main and auxiliary

brake-cylinders with their connections, Fig.

55

71s an end view, and Fig. 8 is a valve for
controlling the exhaust from the auxiliary

brake-cylinder. |

Westinghouse triple valve. _

bis the casing of the emergency-valve, and
¢ the usual auxiliary reservoir, to which com-
pressed air is supplied through pipe 7 from
the train-pipe under the control of the triple
valve and from which compressed air is sup-
plied under the control of the triple valve
through pipe e to the ordinary brake-cylin-

der ¢g. The pipe fis connected, through the
| three-way cock ¢, with the chamber % of cas-

ing b and with passage h, leading to the cyl-

inder, in which the piston ¢ of the triple valve

works.

works the ordinary

60

lis the spring-pressed valve opening up-

ward from ehamber & to valve
of which valve [ is guided. -

For the purpose of thisinvention the cham- -

‘ber between the emergency-valve m and its
operative piston ois divided transversely by a

diaphragm, (carried by an intermediate piece

d,interposed between the casings ¢ and b and

N

provided with a stuffing-box, through which

thespindle of valve m passes, ) thespaceabove

the diaphragm, in which piston o works, being

in communication with the ordinary bralke-

cylinder by pipe e, as usual, while the space

below the diaphragm, into which the emer-

gency-valve m opens, is connected by a pipe n
with a second or supplementary brake-cylin-
der r. The ordinary brake-cylinder ¢ will
therefore be supplied with compressed air for
ordinary working from the reservoir ¢ only,
whilethesupplementary brake-cylinder » will
be supplied through pipe f with compressed
alr directly from the train-pipe, so as to sup-

‘plement by its action the working of the ordi-
nary brake-cylinder in cases of emergency.

The eifect of the combination is tliat, whereas
a slight reduction of pressure in the train-
pipe will cause the sliding part p of the triple

| valve to be s0o moved as to cause air to bead—

m,on the stem
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10 in the valve p, port 6, and by-pass 27 di-

10

rectly through pipe e to the ordinary brake-
cylinder q for ordinary working, a some-

what greater reduction of pressure will cause’

the part p of the triple valve to be further

moved, so that air from the container ¢ will _ _
left in the supplementary brake-cylinder 1 if

be admitted through the cut-out portion 11
of the valve p, port 12, to the space above
the piston o of the emergency-valve n, which

will be caused to open, whereupon the valve

[ will also be caused to open under the supe-

rior pressurein the train-pipe,and compressed .

air will then be admitted from the train-pipe

directly through pipe n to the second or sup-
| plementary brake -cylinder 7.
pressureinthe Supplementary brake-cylinder
has risen to that in the train-pipe the valve /-

- will be moved to closed position by reason of

spring 16 and back pressure from the supple-

- mentary brake-cylinder r prevented. After

2y

closure of this valve [/ and the return or par-
tial return of the piston compressed air from

theanxiliary reservoir ¢ will still pass through

the cut-out portion ‘or noteh 11, port 12, and

perforation 17 in said piston o to the main

- brake-cylinder g until the pressure in this ¢yl-

inderand the auxiliaryreservoir beequalized.

As the opening governed by the valves [ and

m is comparatively large, there is a rapid

“flow of air to the supplementary brake-cylin-

der, with a corresponding decrease of pres-

- sure in the train-pipe, whereby not only will

35

a rapid braking be accomplished, but the re-
duction of pressure will be carried from car.
to car in the direction of travel with extraor-
dinary rapidity.

By using an auxiliary brake eylmdex con-

- nected as described 1t 1s possible to apply
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ports 23.
cvlinder ¢ will force the diaphragm against

emergency-brakes after ordinary braking has
been applied, thereby throwing into opera-
tion the piston of the second brake-cylinder

r after the first one ¢ has been filled with

eompressed air from the auxiliary reservoir.
-Between the two brake-cylinders g and 7 is
a valve connected to the cylinder ¢ by pipe

21 and to the cylinder r by pipe 22, the latter

extending into the valve-casing s and ar-

ranged so that a flexible d1aphtaﬂ'm 20 can

clobe it when forced against its end, which is
formed into asuitable seat forsaid dla,phlan m
20 divides the casing s into two chambers f
and w, the latter open'to the atmosphere by
Air-pressure in the main brake-

the end of the pipe 22 to the supplementary
brake-cylinder » and will be held against it
and the train-pipe pressure therein when
emergency-brakes are applied. -

In order to release the brakes, air is let
into the train-pipe I from the main air-reser-
voir on the engine through passage I to the
piston ¢, which will be moved to the left to
the position shown in IFig. 1.

- The passage 5 in valve p will connect ports.'
6 and 7 to allow exbaust from the brake-cyl-

Assoon as the

‘mospheres.
cylinders (each of one hundred square centi-

676,871

mitted from the reservoir c, su]e ports 9 and | weney -valve, plston 0, porb 12, and port 28 to

the atmosphere, while train-pipe air is vented
through the notch or passage 3, behind the
plStOIl 1, past the valve p into the auxiliary
reservoir ¢. Pressure being released in the

-main brake-cylinder ¢, the dlaphl agm 20 will

be free to be displaced by train-pipe' pressure

emergency-brakes had been applied so as to

70
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have placed this cylinder and its pistoninop-

eration, and the air therein will be free to
flow from said cylinder » into chamber % of

valve s and through the ports 23 to the atmos-
Thus for ordinary working only the

phere.
ordinary brake-cylinder ¢ 1s operated while

30

in cases of emergency the supplementary

brake-cylinder coacts with the ordinary brake-
cylinder to apply the brakes, with’ the result
that instead of the maximum available pres-
sure being applied to act on the piston of only

a single eylinder, as hitherto, tworather lower

pressures are applied to act on the pistonsof
two separate eylinders, the sum of the pres-

sures thereby transmitted greatly exceeding
the maximum pressure transmitted by the pi-s-- '

ton of the single cylinder.

The difference, expressed in ﬁfrures be-
tween the two cases is as follows: Asgummn‘
a pressure ot five atmospheres in the pipes,
the maximum pressure available in case of
emergency in a single brake-cylinder is 4.2
atmospheres, w hlch acting on a piston area ot
one hundred square eentlmetels, (100 X 4.2,)
equalsfour hundred and twenty atmos pheres
With the two brake-cylinders of equal area
the pressure available in case of emergency
in the ordinary brake-cylinder, which is sup-

i plied from the air-reservoir, equals 3.5 atmos-

pheres, while the pressure available in the
supplementary brake-eylinder, which is Sup-
plied solely from the train-pipe, equals 3.5 at-
The braking pressure of the two

meters area) is therefore 100 % (3.84:3.5) =730
atmospheres. The ratio of braking power in
case of emergency in the two cases 1s there-
fore as four hundred and twenty is to seven
hundred and thirty. Thus a gain of three
hundred and ten atmospheres (or about sev-

enty-five per cent.) is obtamed by means of

the present invention.

Having thus described my invention, what
I declare as new therein, and desire to secure
by Letters Patent, is—

1. In an air-brake system, the combination

with the triple and emergency valves, of a sec-

ond brake-cylinder controlled by said emer-
gency-valve, substantially as set forth.
2. In an air-brake system, the combination

withthe triple and emergency valves, of a sec-

ond brake-cylinder and a piston therein oper-
ated by train-pipe air and controlled by said
emergency-valve, substantially as set forth.
3. Inan air-brake system, the combination
with the triple and emergency valves, of a
chamber interposed between them, a port

inder ¢ through pipe e, port 17 of the emer- | therein closed by the emergency-valve and an
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emergency brake-cylinder connected to said | of a brake-cylinder organized to receive air 1g

chamber to receive train-pipe air through the

- emergency-valve, substantially as set forth.

10

4. In an air-brake system, the combination
with the triple and emergency valves, of a
chamber below the emergency-valve piston,
a port therein controlled by said emergency-
valve, the rod connecting said piston and
emergency-valve passing through said cham-
ber, and a supplementary air-operated brake-
piston connected to said chamber, substan-
tially as described. -

5. In an air-brake system, the combination
with an auxiliary reservoir and a triple valve,

only from said reservoir through said valve,
an emergency-valve and a supplementary

brake-cylinder, arranged toreceive train-pipe.

alr through said emergency-valve only, sub-
stantially as described. |
In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses. |

AUGUST BRUGGEMANN,

Witnesses:
CARL KYSKO,
HERMANN BARTSCH.
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