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Application filed July 31,1901, Serial No, 70,387, (Nomo

To ail whons it may concern:

BeitknownthatIl,LEoPOLD KRIMMELBEIN,
a citizen of the United States, residing at Bal-
timore, State of Maryland, have invented cer-
tain new and useful Improvementsin Quick-
Action Automatic Release Mechanism for
Air-Brakes, of whmh the following is a speci-
fication.

This invention relates to valve mechanism
for railway air-brake systems.

The standard triple valve in use at the pres-
ent time for long trains is capable of three
distinet operations-——namely, first, a service
application of the brakes by a slight redue-
tion of pressure in the train-pipe to apply the
brakes by auxiliary-reservoir pressure only;
second, an emergency application of the
brakes with full force by a great and rapid
reduction of pressure in the train-pipe to ap-
ply the brakes by both auxiliary-reservoir
pressure and train-pipe pressure, and, third,
a release of the brakes by increasing the pres-
sure in the train-pipe. It is with this last-
named operation of the triple valve that this
invention has principally to do.

The locomotive of a train carries a large
main reservoir filled with air under pressure
by means of an air-pump, said main reservoir
supplying the air to the train-pipe and thence
to the auxiliary reservoir of each car of the
train. When the brakes have been. applied
either for service or emergency and the en-
gineer throws his engineer’s valve to release
position, air under pressure from the main
reservolr on the engine will increase the pres-
sure in the train-pipe and move the pistons
of the various triple valves of the train to a
position so that air will exhaust from the
brake-cylinders and the brakes will be re-
leased. As the main reservoir is carried by
the locomotive and the increase or restoration
of pressure in the train-pipe to effect the re-
lease of the brakes starts at the locomotive
and travels rearwardly along the train to the
triple valve of each car it is evident that with
the same or standard piston travel on all the
triple valves the locomotive-brakes will be re-
leased first, the tender-brakes second, and so
on in succession throughout the train, and it

5o has sometimes happened, especially with a

long train, that the increase of air-pressure

k

act on the cars at the rear of the train.

in the train-pipe, while it is sutficiént to in-

stantly release the locomotive-brakes and the
brakes of the cars com posm the forward por-
tion of the train, is insufficient to instantly
release the bmkes of the cars composing the
rear portion of the train, owing to the zigzag

~construction of the train-pipe and the resist-
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ance thereby caused and also owing to the

fact that the feed or charging grooves of the
triple valves at the forward part of the train
will use up the train-pipe air before it can
The
consequence is that the brakes of the cars at
the {front of the train are often released while
those at the rear are still applied, and this
often causes the train to part at some point,
resulting in delay and damage to the equip-
ment.

It is the principal object of this invention
to provide means whereby the train-pipe pres-

6o

70

sure acting to release the brakes can never
become so depleted at any point in the train

as to fail to effecta quick release of the brakes
and whereby the brakes on all the cars of a
train can be released so quickly and in such
quick succession as to be practically simul-
taneous. -

A further object of the invention is to pro-
vide means which will enable the engineer to

recharge the auxiliary reservoirs of the sev-

eral cars of the train to nearly the maximum
pressure while the brakes are in the applied
position without releasing the brakes; and
a further object of the invention is to provide
means for effecting the results before named,
which means will not interfere in any way
with the usual actions of the triple valve to
apply the brakes for service or for emergency

and which will not necessitate any change in

the construction of the ordinary triple valve
in use at the present time.

The invention consists in certain construe-
tions, arrangements, and combinations of the
puts hereinafter fully described and ¢laimed,
reference being had to the accompanymw
drawings, in Wthh——

FIU“lll‘e 1is a top plan view of a brake-cyl-
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inder auxiliary reservoir, and quick-action

triple valve of a freight-ca,r-equipment with
my automatic quick-action release devices
applied. Fig. 21is alongitudinal vertical sec-
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tion of a portion of the auxiliary reservoir, | the engine to restore the train-pipe pressurs

the valve mechanism of the antomatic qmck-
action release, and triple valve, the section
being taken approximately on the line 2 2 of
Fig. 4. Fig. 3 is a horizontal section of the
same, taken approximately on the line 3 3 of
Fig. 2. Iig.41is a transverse vertical section
on the line 4 4 of Fig. 2 aud looking toward
the triple valve.

Referring to the drawings, more especially

Fig. 1, the letter A designates the brake-cyl-

“inder; B, the auxiliary reservoir; C, the triple

valve; D, the valve mechanism of the quick-
action release device; K, a supplemental res-
ervoir employed on each car in connection
with the said quick-action release, and I the
train-pipe leading from the main reservoir on
the locomotive to the triple valve and also to
the said quick- dCDIOI] release valve mechan-
ism.

Referring now particularly to Figs. 2 and 3,

chamber ¢, through which air passes to and
from the piston-chamber b to act on the head
of the triple-valve piston 6. A bushing in
sald piston-chamber has the usual feeding or
charging groove ¢, through which train-pipe
air is fed to the valve-chamber d and thence

“to the auxiliary reservoir B when the piston
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b'is in the release position. Asis well known,
the valve-chamber d has three ports. One of
sald ports communicates with a passage f,
leading to the brake-cylinder A, another com-
municates with the piston of the emergency-
valve, and the remaining port communicates
with the exhaust-passages ¢, leading to the
atmosphere through the triple-valve casing.

Those versed in the art of air-brakes are
aware that in the operation of triple valves
a reduction of pressure in the train-pipe by

the proper manipulation of the engineer’s

valve, for instance, will reduce the maximum

alr-pressure in the train-pipe air-chamber a

and behind the piston b, and there being the
maximum pressure in the auxiliary reservoir
B and valve-chamber d the piston 6’ will move
back and carry with it the slide-valvee, which
governsthe just-mentioned ports of the cham-
ber d. This movement of the slide-valve
uncovers the port for serviece application and
admits ailr from the auxiliary reservoir B
to the brake-cylinder A, or if the said train-
pipe reduction is great enough the slide-valve
will uncover both the service and emergency
ports and will admit air to the brake-cylinder
both from the auxiliary reservoir B and the
train-pipe K. Then in order to release the
brakes air-pressure is increased in the train-
pipe F, and the piston ' moves the slide-valve
forwardly again to close the said ports and
uncover the exhaust-port to exhaust the air

from the brake-cylinder; but in the case of a

long train, and especially when the train-pipe
pressure has been depleted by an emergency
application, engineers have heretofore often
found that they have not at their control suf-
ficient air-pressure in the main reservoir on

C ‘has the usual train-pipe -

quickly, more especially at the rear of the
train, and the brakes at the rear of the train
cannot, therefore, be quickly released. Then,
again, after the brakes have been applied for
a short period it has been found that the
brake-shoes gradually tighten their grip on
the wheels, owing to leakage at the hose-coup-
lings or other parts of the train-pipe, and the
train will either come to a full stop when a
full stop is not intended, or the brakes must

be fully released and all the air-pressurein the

brake-cylinders wasted (owing to the faulty

construction of the hand retaining-valves) be-

fore the auxiliary reservoirs can be recharged
for another application of the brakes, a,nd
moreover, when a road-engine is cut oﬁ from
a train and replaced by a Shlfbll’lﬂ"- ngine the

latter cannot handle the cars until all the

auxiliary reservoirs are emptied, owing to the
aforementioned leakage in the train-pipe and
the consequent application of the brakes; but
with the device of my invention this difficulty
is avoided, and the said train can be handled
by a shifting-engine after only one of the aux-
iliary reservoirs is bled or reduced to the at-
mosphere or elsewhere than to the brake-cyl-
inder sufficiently to establish a release in one
car, as the brakesin all the cars will then au-
tomatically release, as hereinafter explained,
and will repeatedly release atter the pressure
in the auxiliary reservoir of any one car is
reduced. |

- As before stated, it is the object of this in-
vention to provide means whereby any of the
triple valvesin use to-day—such, for instance,
astheWestinghouse quick-action triple valve
illustrated in the accompanying drawings—
may be prevented from releasing the brakes
while the auxiliary reservoirs are being re-
charged and whereby when it is desired to re-
lease the brakes a quick-action release on all
the cars of the train may be effected.

It is deemed expedient to first describe the
device of this invention 1in its relation to its
function of quickly releasing the brakes and
then to deseribe it in its relation to its fune-
tion of recharging both the auxiliary reser-
voirs and supplemental reservoirs employed.

The device of my invention is provided
with a cylindrical valve-casing h, having at
one side a tubular extension 2, whose head
h* is bolted to the head of the auxiliary res-
ervoir B. The opposite side of said valve-
casing is provided with a screw-threaded

opening /3, into which is serewed the triple-

valve casing, as shown in Figs. 2 and 3. The
said valve-casing h is also provided with a
release-valve chamber ¢, extending horizon-
tally in a direction at right angles to the
triple-valve chamber d and provided at one
end with an enlarged chamber 7', which com-
municates with the triple-valve chamber d

by means of a passage 7%, extending from the

piston-head end of the release-valve cham-
ber ¢, through a valve-seat 7 into the piston-

| stem end of the triple-valve chamber d, and
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consequently also communicating with a pas-
sage k, which extends over the release-valve
chamber 2, and from the triple-valve cham-
ber to the auxiliary reservoir B, as indicated
in Fig. 2. A puppet-valve [ is provided with
a non-circular or winged stem /', which ex-
tends through the valve-seat 9 into the triple-
valve chamber ¢, and a spring [* bears against
sald valve-seat, whereby to close communica-
tion between the triple-valve chamber <, aux-
iliary reservoir B, and release-valve chamber
v'. A piston-stem m works in the release-valve
chamber 7 and is provided at one end with a
head m', moving in the enlarged end 2’ of
sald chamber. A spring m® bears against the
head end of said piston and tends to move
the latter so that its head will abut against
small lags m° on the wall of the chamber 2,
and a slide valve m* is mounted with a lim-
1ted movement on the other end of said pis-
ton-stem, said slide-valve governing a port
n for a purpose hereinafter described. The
alr-pressure 18 equalized on both sides of the
piston - head m’ by means of a passage mb®.
(Shown in Fig. 4.) The train-pipe F is pro-
vided with a branch pipe o, which leads both
to the train-pipe air-chamber a of the triple
valve C and to a vertically-extending pas-
sage ' in the lower side of the release-valve
casing 1, and therelease-valve chamberz com-
municates at the slide-valveend of the release-
valve piston-stemm with a pipe p, joined to a
nipple p' and leading from the supplemental
reservoir K, one of which 1s secured under-
neath each car alongside of the auxiliary
reservoir B. The port n, just mentioned, es-
tablishes communication between the vertical
passage n', the train-pipe branch o, and the
supplemental-reservoir pipe p, and an up-
wardly spring-pressed check-valve n*® seats

against a valve-seat n® in the said passage n',

so that while the air-pressure is permitted to
pass from the supplemental reservoir K to
the train-pipe I it is prevented from flowing
from the latter to the former. A passage ¢
in the release-valve casing /i extends under-
neath the valve-chamber 1 to connect the pas-
sage f with the pipe ¢', which extends through
the auxiliary reservoir into the brake-cyl-
inder. |
In the operation of the device in its rela-
tion to the quick releasing of the brakes it
is to be understood that there is a supple-
mental reservolir K under each car equipped
with my device and that each supplemental

"reservoir 18 filled with air under maximum

6o

“the auxiliary reservoir.

pressure equal to the maximaom pressure of

sure in the train-pipe I 1s reduced to apply

the brakes for service, the triple-valve pis-

ton-stem moves backwardly, as before de-
scribed, and away from the puappet- valve
stem /', permitting the puppet-valve [ to re-
main close agalnst its seat 7. At the same
time the service-port of the triple valve is
opened by the triple slide-valve, and air from

When the air-pres-

3

cylinder, or if an emergency application 1s
made air from the train-pipe I will pass, to-
gether with the auxiliary-reservoir air, into
the brake-cylinder. After either a service
or emergency application has been made the
air-pressure in the auxiliary reservoir B, aux-
iliary-reservoir passage k, and triple-valve
chamber d is of course reduced below the
maximum pressure, while, on the other hand,

the quick-action release device is unaffected,

and there still remains in the supplemental
reservoir K and in the release-valve chamber
1 on both sides of the piston-head m' the
maximum air-pressure, the same as there is
in the main reservoir on the engine; but
when the alr-pressure in the train-pipe If 1s
increased to release the brakes the stem of
the triple-valve piston &' will strike against
the puppet-valve stem {’ and hold the ptippet-
valve [ off its seat 7. Instantly communica-
tion is established between the triple-valve
chamber  with its reduced pressure and
the enlarged end 7' of the release-valve cham-
ber 2 by means of the passage 7%, and there-

upon the piston-head m’ and stem m will.

move rearwardly, carrying with them the
slide-valve m*, which latter will uncover the
large port n, and thus allow the air under

| maximum pressure in the supplemental res-

ervoir to flow into the train-pipe K, whereby

| to quickly restore pressure in the same, so as

to act instantly on the triple valve of the
next car in the rear of the car equipped with
my quick-action release device. At thesame
time air will flow from the supplemental res-
ervolr I past the quick-action release-piston
m and through the passages +* and /& into the
auxiliary reservoir and effect a full equaliza-
tion of pressure between the supplemental
reservoir, auxiliary reservoir, and train-pipe,

so that another application can be made im-

mediatelyv thereafter. Heretofore it has not
been possible to make a service application
immediately after the release of a long train,
owing to the overcharging of the train-pipe

of the ecars at the front of the train in the aec-

tion of releasing the brakes at the rear of the
train. Henceit will beseen thatin alongtrain
whose cars are equipped with the said device
any car—say the fiftieth car—does not depend
upon the air-pressure in the main reservoir
on the locomotive to restore the pressure in
its respective section of train-pipe in order
to release the brakes, but depends on the
supplemental reservoir of the car immedi-
ately in front of it, and therefore a quick re-
lease of the brakeson all the cars is insured,
or if only sundry of the cars of the train are
equipped with the said device each car so
equipped will serve to quickly release the
brakes of the car or carsin the rear of it.
Moreover, with the device of my invention
the main reservoir may be considerably re-

duced in size, as it will not be depended upon

' to restore the air-pressure in- the train-pipe

of the entire train, and the air-pump will not

the auxiliary reservolir passes to the brake- 1 have to be worked so constantly asis now the

gg

3¢

85

Qo

95

100

105

110

II5

I20

125

‘130




10

5

20

3__0

35

50

55

62

ficient to hold the puppet-valve open.
the parts in the position just described the

715,088

case, thereby economizing by increasing the | I clalm as new, and desire to secure by Letters

life of the pump.

I shall now describe the construction by

means of which the auxiliary reservoir B may
be recharged while the bmkes are in the ap-
plied position. -

In the lower side of the release-valve cas-
ing h (see Fig. 2) is an opening r, communi-
cating with the passage n' below the check-
valve n® and therefore also with the train-
pipe F, and from said opening r a passage 7’

-extends upwardly and opens into the passage

k, leading to the auxiliary reservoir B. The
sald opening 7 is provided with two valve-
seats s s', which face each other, and between
said two valve-seats is mounted a valve ¢,

‘normally pressed by a spring ¢’ against that

valve-seat s which isadjaecent the passage n/,
as indicated in FKig. 2. Theopening through
the last-named valve-seat s is about twice the
area of that through its opposing valve-seat
s', so that the amount of air-pressure just suf-
ficient to movethe valve ¢ off the larger valve-

seat s will not close said valve against the |

smaller valve-seat. Now when it isdesired to

recharge the auxiliary reservolir while the

brakes areinthe applied position the engineer

brings his engineer’_s valve to the ¢ I'llﬂﬂiﬂg » |

position, whereupon the triple-valve piston b’
will move toward the release position just far
enotugh to take up the lost motion between
its stem and the slide-valve and to close the
graduating-port in the said valve, but not far

enough to move the slide-valve itself, owing

to the air- -pressure acting against the top and
sides of the slide-valve to hold the latter to

its seat and also owing to the balancing or

counteracting effect of the air-pressure act-
ing on the opposite side of the puppet-valve/.
The rear end of the triple-valve piston-stem

- will come into light contact with the puppet-

but such contact will not be suf-
With

valve-stem /!’ ;

engineer will feed air into the train-pipe F
gradually, and such air will unseat the re-

charging-valve ¢ and will pass around the lat-
ter and thence up through the passage ' into

the auxiliary reservoir while the brakes are
still in the applied position. :

If the air-pressure in the main reservoir
should happen to be higher than the air-pres-
sure in the auxiliary reservoir and supple-
mental reservoir when the brakes are in the
full-release position, the check-valve n* will
prevent the air-pressure in the train-pipe
from passing into the passage n' and from |
raising the release slide-valve m* off its seat
to allow grit to get under said valve.

While the accompanying drawings show
one form of my invention, it 1S to be under-
stood that changes in the construction and
arrangement of the parts may be made with-
out departing from the scope of the invention
as defined 1In the appended claims.

Having thus described my invention, what i

Patent, is—

1. In a raillway alr-brake System, the com-
bination with a triple valve and traln-pipe,
of a supplemental reservoir; and means
whereby the release action of said triple valve
will permit air to flow from sald supplemen-
tal reservoir to the train-pipe whereby to as-
sist in the restoration of air-pressure in the
latter to release the brakes.

2. In a railwayv air-brake syvstem, the com-
bination with the triple valves and train-pipe,
of a supplemental reservoir; and means
whereby the release action of one triple valve
will open communication between said sup-
plemental reservoir and the next succeeding
section of train-pipe, as and for the purpose
set forth.

3. In a 1ailway air-brake system, the com-
bination with the triple valves and train-pipe,
of a release-valve mechanism; a supplemen-
tal reservoir connected with the train-pipe

| through the instrumentality of said release-

+

valve mechanism; and means whereby the
piston-stem of the triple valve, upon moving
to release position will actuate said release-
valve mechanism to open communication be-
tween said supplemental reservoir aund train-
pipe, as set forth.

4. In a rallway alr-bmke system, the com-
bination with a triple valve and train-pipe
connected therewith, of a supplemental res-
ervolir connected w1th the train-pipe; a valve
mechanism interposed between said supple-
mental reservoir and train-pipe; and means
whereby the release action of the triple valve
will establish communication between said
supplemental reservoir and train-pipe, as set
forth. |

5. In a railway air-brake system, the com-

bination with a triple valve, train-pipe, and

auxiliary reservoir, of a release-valve mech-
anism provided with a passage which leads
from the auxiliary reservoir to the triple
valve; a supplemental reservoir connected
with the train-pipe through the Instrumen-
tality of the said release-valve mechanism;
and means whereby the release action of the
triple valve will cause the reduced air-pres-
sure in the auxiliary reservoir to act on the
valve of the release-valve mechanism and
thereby establish communication between the
supplemental reservoir and the train-pipe, as
set forth.

6. In a railway air-brake system, the com-
bination with a triple valve, train-pipe, and
aumlmry reservoir, of a release valve mech-
anism provided Wl‘oh a passage which leads
from the auxiliary reservoir to the slide-valve
end of the triple-valve piston-stem, and also
provided with a valve and a passage leading
from one side of said valve to the said slide-
valve end of the triple-valve piston-stem; a
puppet-valve opening and closing said last-
named passage and adapted to be opened by
sald triple-valve piston-stem when the latter
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moves to the release position; and a supple- | vided with means whereby the reduction of

mental reservoir connected with the train-
pipe through the instrumentality of said re-
lease-valve mechanism, whose valve estab-

lishes communication between said supple-

mental reservoir and train-pipe, as set forth.

7. In a railway air-brake system, the com-
bination with a triple valve, train-pipe, and
auxiliary reservoir, of a valve-casing, A, pro-
vided with a valve-chamber, a valve therein,
and passages leading from one side of said
valve to the auxiliary reservoir; a puppet-
valve opening and closing the communica-
tion effected by said passages and arranged
to be opened by the movement of the triple-
valve piston to the release position; and a
supplemental reservoir connected tothe train-
pipe through the instrumentality of said
valve-casing, /i, and whose communieation
with said train - pipe is established by the

- valve of said casing, as set forth.
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3. In a railway air-brake system, the com-
bination with a triple valve, train-pipe, and
auxiliary reservoir, of a valve-casing, A, con-
nected to the train-pipe and provided with a
passage, £, leading from the auxiliary reser-
voir to the triple-valve, and also provided
with a passage, 7', adapted to establish direct
communication between the auxiliary reser-
volr and train-pipe; said last-named passage
being provided with two opposing valve-seats
and a valve, ¢, mounted between said two
valve-seats and adapted to closeeither of the
same, and spring-pressed toward that valve-
seat which is nearer the train - pipe, as set
forth. |

9. In a railway air-brake system, the com-
bination with a triple valve, auxiliary res-
ervoir, and train-pipe, of a valve-casing, 7,
connected to the train - pipe, and provided
with a passage, £, leading from the aaxiliary
reservoir to the triple valve, and also pro-
vided with a passage, 7', adapted to establish

direct communication between the auxiliary

reservolr and train-pipe, said last-named pas-
sage being provided with two opposing valve-

seats of which that valve -seat nearer the

frain-pipe is of greater area than the oppo-
site valve-seat; and a valve, ¢, mounted be-
tween sald two valve-seats and adapted to
close either of the same, as set forth.

10. In a railwayair-brake system, the com-
bination with a triple valve, train-pipe, and
auxiliary regervoir, of a supplemental reser-
voir; and a release - valve mechanism pro-

[REE———

i

alr-pressure in the auxiliary reservoir conse-
quent upon an application of the brakes, will
permit a discharge of air from said supple-
mental reservoir to the train-pipe when the
triple valve is operated to release the brakes.

11. Ina railwayair-brake system, the com-
bination with a triple valve, train-pipe, and
auxiliary reservoir, of a quick-action releas-
Ing mechanism provided with a valve; a sup-
plemental reservoir; and means whereby the
reduction of air-pressurein the auxiliary res-
ervoir consequent upon an application of the
orakes, will when the triple valveis operated
to release the brakes, act on the valve of the
release mechanism and permit said valve to
estaplish communication between the supple-
mental reservoir and the train-pipe.

12. In arailway air-brake system, the com-
bination with the triple valves,train-pipe,and
auxiliary reservoirs, of a quick-action release
mechanism provided with means whereby the
reduction of air-pressure in theauxiliary res-
ervoir of one car of the train, elsewhere than
tothe brake-cylinder,will automatically cause
the release of the brakes on all the other cars
of the train, substantially as set forth.

15. In arailway-train provided with an air-
brake system, the combination with the triple
valves, train-pipe, and auxiliary reservoirs,
of & quick-action release mechanism connect-
ed with the auxiliary reservoirs and provided
with means whereby the reduction of air-
pressure in the auxiliary reservoir of one car
ot the train, elsewhere than to the brake-cyl-
inder, will, independently of the main reser-

60

70

73

380

volr on the locomotive, automatically cause

the release of the brakes on all the other cars
of the train, substantially as set forth.
14. In a railway air-brake system, the com-
bination with the triple valves,train-pipe,and
auxiliary reservoirs, of a quick-action release
mechanism provided. with means whereby
when the auxiliary reservoir of one car of the

train is ““bled” or has its air-pressure reduced

tothe atmosphere, the brakes on all the other
cars of the train will be automatically re-
leased, substantially as set forth.

In testimony whereof I affix my signature
in the presence of two witnesses.

LEOPOLD KRIMMELBEIN.

Witnesses:
FREDERICK S. STITT,
CHARLES L. VIETSCH.
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