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Io all whom it may concern:

Be it known that I, LtoN KIRCHNER, a sub-
ject of the Emperor of Germany, and a resi-
dent of Mulhouse, Alsace, Germany, have in-
vented new and useful Improvements in Com-
pressed-Air Brakes for Railways, of which the
following is a full, clear, and exact specifica-

As is well known,compressed-air brakes al-
low the pressure in the brake-cylinders to be
eradually raised by means of a gradual serv-
ice braking until the pressure stored up in
the auxiliary air - reservoirs is exhausted—
that is to say, until the pressure in these lat-
ter and in the brake-cylinders become equal.

Now it is of considerable importance for the

engine-driver to know the degree of exhaus-
tion of this pressure store, and especially
when the pressure in the auxiliary air-res-
ervoirs and in the brake - cylinders becomes
equal—that is tosay, when the brakes are ap-
plied with full force—so as not to let escape
further compressed air out of the train-pipe
uselessly, and to be able, if necessary, to cause
the stopping of the train by strewing sand
and reversing steam. To give notice of this
to the engine-driver is the object of the pres-
ent invention. According toit a differential
elastic-tube manometer is permanently con-
nected to an auxiliary air-reservoir by one of

- its elastic tubes connected to the indicator

35

mechanism and by the other elastic tube to
the ‘corresponding brake-cylinder with inter-
position of the brake - operating valve, and

this valve is so arranged that on ordinary

service braking it allows the air to pass from

~ the brake-cylinder to the manometer in order

to indicate the difference of pressure between
the auxiliary air-reservoir and the brake-cy!l-
inder.. Should this difference of pressure be-
come zero, which, as already mentioned, hap-
pens when the full service application ot the
brakes is effected, the indicator mechanism
points to zero, thereby showing the engine-
driver that the pressure storein the auxiliary
air-reservoirs intended for the service brak-
ing is entirely used up. _

The accompanying drawings represent an

embodiment of the object of this invention |

| Fig. 5.

of the brake-operating valve.

[ in connection with an air-brake of the W est-

inghouse type in as far as it i3 necessary for

the comprehension of this invention.
Figures1 and 2 show the differential elastic-

tube manometer. . Fig. 3 showsthis manome-

voir, the corresponding brake-cylinder, and
the brake- operating valve. Figs. 4 and o
illustrate the brake - operating valve, Fig. 4

being an under side view of its rotary valve

and Fig. 5 a top view of the guide-face of this
latter. B

Referring first to Kigs. 1 and 2, the screw-
plug a carries the frame or casing b of the
manometer and is also formed with two sepa-
rate passages ¢ d, to which are connected, re-
spectively, the elastic tubes ¢ f of the pres-
sure-gage. These tubes are secured at their
upper ends by means of links to a two-armed
lever ¢, which is in connection, by means of
the toothed sector h, pivoted at n, and the
toothed wheel 7, with the indicator-spindle £.
The spindle % carries the pointer m, which is
movable over a dial. |

As will be seen in IFig. 3, the passage c of
the pressure-gage is permanently in connec-
tion by the tube 2 with the auxiliary air-res-
ervoir s, and the passage d, by means of the
tube 4,with the brake-operating valve?, which
is itself in connection, by a tube 6, with the
brake-cylinder 4 on the auxiliary air-reser-
voir s. The connection of the tubes 4 6 to
the brake-operating valve is best shown by
The tube 4 is connected to a passage
8 of the body of the brake-operating valve,
and this passage to a channel 9, which opens
at 10 to the guide-face 12 of the rotary valve
On the other
hand, the tube 6 is joined to a passage 11,
which opens at 13 also to the said guide-face
12. 'The rotary valve 16, Fig. 4, is provided
on its under side with three notches 17 14 15,
intended toallow the communication between
the apertures 10 and 13 in three principal
positions of said rotary valve. Apart from
these notches, openings, and passages the
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rotary valve anditsguide-face have the usual -

construction. In order to show more clearly

which are the notches and openings that



10

I5

20

25

30

35

4.0

45

50

55

50

>

have been added in the invention to the usual | riously affect the sensitiveness of the manom- '

passages of the brake-operating valve, they
have been pointed out by hatching. Fig. 5
shows also the five principal positions well
known of the brake-operating valve—that is
to say, of its operating-lever v—viz., the po-
sitions for filling, (I,) for running, (II,) for
closing, (III,) for ordinary service braking,
(IV,) and for emergency braking, (V.)

The described apparatus of the invention
operates as follows: In the filling position of
the brake-operating valve (position I, Fig. 5)
the apertures 10 13 communicate with each
other by means of the notch 15, and in the
running position II through the notch 14.
T'herefore in these two positions the tube 4—
that is to say, the channel d of the manome-
ter—is put into communication with the tube
6, 1tself connected with the back end of the
brake-cylinder, and thus with the air-outlet
18, Fig. 3, of the triple valve of the auxiliary
air-reservoir s, and the pipe 4 is under atmos-
pheric pressure. The degree of the pressure
store In the auxiliary air-reservoir can thus
be seen on the manometer. By closing the
brake-operating valve (position 1II) the afore-
sald communication is cut off. In the posi-
tion IV—that is to say, when an ordinary ser-
vice braking is being effected—the same
communication takes place between the ap-
ertures 10 and 13 of the guide-face 12 through
the notch 17 of the rotary valve, while the
communication of the brake-cylinder with the
alr-outlet or escape-opening 18 is now cut off.
T'herefore some of the compressed air in the
brake-cylinder flows also into the channel d of
the manometer, and this latter shows thus the
difference of pressure in the auxiliary air-
reservoir and in the brake-cylinder and in-
forms in this manner the engine-driver as to
the degree of pressure store still left in the
auxiliary air-reservoir. 1f after a first ordi-
nary service braking has taken place there
will be let still more compressed air out of the
train-pipe to effect a stronger application of
the brakes, the pressure in the auxiliary air-
reservolr is decreased and the pressure in the
brake-cylinder rises, so that the difference of
pressure between these two capacities be-
comes smaller until at last the pressures be-
come equal, when full service braking is

reached and the pointer of the pressure-gage

moves to zero. Since the engine-driver has
always to observe the manometer during the
braking operation, he will immediately per-
celve when the pressures are equalized and
know thereby that the pressure store in the
auxiliary air-reservoir is exhausted and any
further escape of compressed air out of the
train - pipe useless. IHe can then move the

brake-valve lever v to its closing position.
On an emergency braking (position V) the
communication between the brake-cylinder
and the manometer is interrupted, so that the
65 sudden great change of pressure cannot inju- i

715,585

eter. When the brake-valve lever v is put
back to the filling position I, the tube 4 com-
municates through the notch 15 with the tube
6, and the compressed air still left in the
channel d and in the tube f of the manome-
ter escapes through the leakage or outlet
opening 18 into the outer atmosphere.

What I claim is—

1. In compressed-air brakes for railways,
the combination with an auxiliary air-reser-
voir and its brake-cylinder of a differential
elastic-tube manometer permanently connect-
ed by one of its elastic tubes with the said
auxiliary air-reservoir and means controlled
by the brake-operating valve for connecting
the other manometer-tube to the brake-eylin-
der on an ordinary service braking so as to
indicate then the difference or equality of
pressure both in the aunxiliary air-reservoir
and in the brake-cylinder, substantially as set
forth. |

2. In compressed-air brakes for railways,
the combination with an auxiliary air-reser-
volr and its brake-cylinder of a differential
elastic-tube manometer permanently connect-
ed by one of ifts elastic tubes with the said
auxiliary air - reservoir, a brake - operating
valve joined on the one hand to the other
manometer-tube and on the other hand to the
brake-cylinder and means upon said brake-
operating valve for completing the connec-
tion between this latter manometer-tube and
the brake-cylinder when an ordinary service
braking is brought about, so as to indicate
then the difference or equality of pressure
both in the auxiliary air-reservoir and in the
brake-cylinder, substantially as deseribed.

3. In compressed-air brakes for railways,
the combination with an auxiliary air-reser-
voir and its brake-cylinder of a differential
elastic-tube manometer permanently connect-
ed by one of 1ts elastic tubes with the said
auxiliary air-reservoir, means controlled by
the brake-operating valve forconnecting the
other manometer-tube to the brake-cylinder
on an ordinary service braking so as to indi-
cate then the difference or equality of pres-
sure both in the auxiliary air-reservoir. and
in the brake-cylinder, and means controlled
by the brake -operating valve for allowing
communication when the brake - valve is in

the filling and running position, substantially

as described.

4. In compressed-air brakes for railways,
the combination with an auxiliary air-reser-
volr and its brake-cylinder of a differential
elastic-tube manometer permanently connect-
ed by one of its elastic tubes with the said
auxiliary air-reservoir, means controlled by
the brake-operating valve for connecting the
other manometer-tube to the brake-cylinder
on an ordinary service braking so as to indi-
cate then the difference or equality of pres-
sure both in the auxiliary air-reservoir and
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in the brake-cylinder, and means upon said | my name in the presence of two subscribing

brake - operating valve itself for allowing | witnesses. |

communication between the latter manome- - g |

ter-tube and an air-escape opening when the LEON 'KIROHNER'
v brake-valve is in the filling and running po- | Witnesses:

sition, subgtantially as set forth. AMAND BRAUN,

In witness whereof I have hereunto signed | GEORGE GIFFORD.
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