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10 a,ZZ whom zaﬁ maz J conc@m o -
“Be it known that I, WILEELM KARL MAX

.--HILDEBRAND engineer, a sub;]ect of the King
... of Prussia, Gel man. Empel or, residing at Ber-'
-~ s linerstrasse 46, Gmss-Lmh‘rerfelde, near Ber-
~ " lin, Germany, hzwe invented certain new and
R ..useful Improvements in-Direct-Acting Com-
. pressed-Air Brakes, of which. the followmu- 18 |
(1, speclﬁea,tlon o R |
Mymven tion relﬂtes to a a1reet—actm o com-
;_._,..plessed air brake, by means of Whlch even
. long trains: ma.y be rapldly fmd eﬁeetwely’
R braked -

~idly stop the train, owing to the not inconsid-

. erable interval of 131[116 wlich the pressure re-
.. quires for transmission from the foot-plate of
- . the locomotive to the brake-cylinders of the |
... .20.TEAr carriages.:
means of the pmsent invention.

‘This defect 1S overcome bv

“For ordmary braking with my im ploved ap-—

L :.--.?-'pa.ratus the air stored up in the main air-res-
. . ervoir is conducted from the driver’s foot-
.2 '._'pla,te in a slow stream into the brake- -pipe
~ " running throughout the length of the train
. and fmm there duect tothe various brake-cyl-
STy Forra,pld braking,ontheotherhand,.
oo by i 1nereasmﬂ the pressure in the main pipe
.~ 30 the direet path from the brake-pipe to the
~ 7. .. brake-eylinderis closed and valves connected
.. with the brake-pipe actuated in such man-
.- - mner that the aumllary air-reservoir located.
. oneachcarriage is connected with the corre-
. .33 sponding brake-cvhnder and mmulbaneously
e T "Theairin the auxiliary
- reservoirsisthus emplc:n} ed for directly filling
.. the corresponding brake- cylmdm and snnul-—
.~ taneously

with the brake-pipe.

the current of air in the brake-
pipe increased. At the same time the pas-

oo sage tor the connectlon of the aumhmy res-
.~ ervoir with the brake-cylinder is relatively
... -small, while the connection with the brake-
.- .. pipeislarger.
.. 45 fore, rushes ﬁrst mto the brake-pipe, so that
- the pressure in-the latter is. rapidly trans-
oo mitted, and the air, even with the longest
.. trains, almost mmultaneously ﬁlls all the
-'_'brake cylinders. -

One constructlon of my new appamtus is

‘Alarge quantity of air, there-

“der.

{ the brake-pipe «.

this pipe is connected.
the valve ¢ during this time is 80 small that
it is- unable to lift the valve, which accord-

his valve.
voir thus enters the pipe ¢ suddenly and in

sure.
pipe b it will now close the valve ¢, which
does not offer sufficient passage for it.
higher pressure in the pipe b and bottom

7'-'1llustmted by the a,nnexed dmwmws, 1in

which—
Figure 1 is a ver t1ea,1 %ectmm of the dewee,

the plStOIl being at the bottom of its eylin- - |
Fig. 2 is a like view, the plston being 55
“at the top of the cylinder.

I‘lcr 318 a Cross-
section taken on the line A B of Fig. 1.
For ordinary braking the driver by Sllﬂ'htl y

opening his brake - valve allows the air'to :

slowly escape from the main air-reservoirinto (

ﬂ‘la,wty or spring-pressure, and through the -
pipe d direct to the brake-cylinder, to ‘which
The current of air in

ingly remains open. The difference of pres-

sure between the pipes b and-d is conse-
| quently not great enough to lift the double"
‘piston ¢ ¢ of the dmtmbutmg valve h, con-
‘nected to the brake-pipe.
| n of the valve © is in direct connection with
‘the pipe d and the bottom chamber o with
“the pipe b.

The top ehamber

This manner of braking, just
described, in no way differs from any ordi-

‘nary slow braking with direct-acting com-
pressed-air brake.

If, however 1t is desu'ed
to brake rapidly, the drlver must fully open
The air from the main air-reser- -

large volume, so producing increased pres-
In passing further through the branch

The

ehamber o of the valve h as compared with
the pressure in the pipe d and top chamber

nwill now displace the double piston ee, with go

the rings ¢ ¢ rigidly mounted on its spindle,

| 80 as to occupy the position shown in FKig. 2.

In this position the rings g g set free the re-

‘cessed passages ¢ and k, running around the

cylinder . The space between the two. pis-
ton-heads e e is directly connected to the aux-
iliary air-receptacle by the p1pe m. The air

- stored up in the auxiliary air- -reservoir there~

fore, in the position of the valve shown in

Fig. 2, flows through the passage & 1nto the o0

From this it flows further
| through a branch pipe 0, through the valve
| ¢, which is maintained in open pOsitiOn'by
IR Hltherto with duect actmﬂ'eomplessed air ,—
i ...brakes it has always been impossible to rap-



=

- portion of the pipe b above the valve ¢ and

IO

further through the pipe d direct into the
brake-cylinder, filling this instantaneously

with air. At the same time the air of the

auxiliary air-reservoir also passes through

the perforations of the lower ring ¢, through
the passage ¢ and pipe ! into the brake-pipe
a, 80 that it can contribute to strengthen

the current already present in it, and there-

by assist the transmission of the braking
~action through the entire train.

Since now
the passage ¢ is considerably wider than the
passage i, a large quantity of air first flows
into the brake-pipe, and thereby increases

the current in the latter, so that in a mini-

mum space of time the whole of the valves
for rapid braking connected to the brake-

- pipe are actuated. Since the small section
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of the passage & retards the passage of air
into the brake-cylinder, the brake-cylinder
of the first carriage is not yet filled when |
the air begins to flow into the brake-cylin-
der of the last carriage, and the braking

throughout the entire train- takes place.
The releasing of the brakes is produced by
turning the driver’s valve in such a position
that the brake-pipe is in communication with
the outer air. The air inclosed in the brake-
cylinders then escapes through pipes d and
b, past the opened valve ¢ and the pipe a.
Before the air has escaped from the brake-
cylinder the equality of pressure in the cham-
bers n and o has caused the double piston e
o return to its original position, as shown in
Fig. 1, so that the auxiliary air-reservoir has
been cut off from pipe a, and therefore air

ceannot escape from the former.

Having thus described my invention, what
I claim as new, and desire to secure by Leiters
Patent, is— | |

1. A valve mechanism for direct-acting

- compressed-air brakes, comprising a valve ¢

|

L .

732,856

in thedirect passage frombrake-pipe to brake-
cylinder, only closing at high pressure in the

brake-pipe, and a distributing-valve A eon-
‘necting the auxiliary air-reservoir with the

brake-pipe and with the brake-cylinder, and
onlyopening when said valve ¢ closes, all sub-

45

stantially as and for the purposes described.

2. A valve mechanism for -direct - acting
compressed-air brakes, comprising a valve ¢

‘in-the branch between brake-pipe and brake-

cylinder, only closing at high pressure in the

‘brake-pipe, and a valve % consisting of a cyl-

inder connected to the auxiliary alr-reservoir,
and having passages communicating above
and below said valve ¢, a piston controlling
said passages, and passages leading to the
brake-pipe and the brake-cylinder also con-

trolled by said piston, said valve & only open-

ing when the valve c closes, all substantially
as and for the purposes deseribed.

3. A valve mechanism for direct- acting
compressed-air brakes, comprising a valve ¢
in the branch between brake-pipe and brake-
cylinder, only closing at high pressure in the
brake-pipe, and a valve & consisting of a cyl-

inder connected to the auxiliary air-reservoir,

and having passages communieating above

“and below said valve ¢, a piston controlling

salid passages, and passages leading to the
brake-pipeand brake-cylinderalso controlled

by said piston, the former passage being con-

siderably larger than the latter, so that the
air from the auxiliary air-reservoir may first
augment the current in the brake-pipe and
then slowly fill the brake-cylinder, said valve
honly opening when the valve ccloses, all sub-
stantially as and for the purposes described.
Signed at Berlin this 29th day of May, 1902.
WILHELM KARIL MAX IHILDEBRAND.
Witnesses: |
WOLDEMAR HAUPT,
HENRY HASPER.
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