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To all whom it may concern:

Beit knownthatI, NIELS ANTON CHRISTEN-
SEN, a subject of the I{ing of Denmark, resid-
ingat Milwankee, in the county of Milwaukee
and State of Wisconsin, have invented cer-
tain new and useful Improvements in Triple
Valves for Air-Brakes, of which the following
isaspecification,reference beinghad totheac-
companying drawings,forming a part thereof.

This invention relates to and counsists of
improvements upon triple valves of the gen-
eral kind shown and deseribed in United
States Letters Patent No. 580,846, granted to
me April 20, 1897. .

The objects of these improvements are to
confine the movement of the main piston
within limits necessary to operate the main
valve, to enable the emergency-piston toopen
the emergency-valve without aid from the
main piston, to balance the main valve, to
insure a close fit and freedom of movement
of the main valve on its seat, to avoid leak-
age between the emergency-valve and its seat
in case said valve is turped, and generally to
improve the construction and operation of
triple valves of the kind to which my im-
provements relate.

It consists in certain novel features of con-
struction and in the arrangement and com-
binationsof parts hereinafter particularly de-
seribed, and pointed out in the elaims.

Inthe accompanying drawings like charac-
ters designate the same parts in the several
figures.

Figure 1 15 a vertical longitudinal section
of a triple valve embodying my invention.
Fig. 2 is a vertical cross-section thereof on
the line 2 2, Fig. 1. Fig. 3 is a horizontal lon-
gitudinal section on the line 3 3, Fig. 1; and
Fig. 4 is a vertical cross-section on the line
4 4, Figs. 1 and 3.

a isthe valve-case, formed in its larger end
with a cylindrical piston-chamber b and be-
low it with a drip-chamber ¢, having a neck
or connection ¢ for the attachment of the
train-pipe in the usual manner. Atitslarger
end the valve-case is provided with a detach-
able cover ¢, which is bolted thereto with an
interposed gasket fand affords aceess to the
piston-chamber. Itisformed with a passage
g, which opens into the piston-chamber b and
communicates through a passage i with the

upper end of the drip-chamber ¢. A bush-
ing eomposed of inner and outer parts or cyl-
inders 4 and 7 is fitted into a longitudinal
opening in the valve-case and extends from
the piston-chamber b through the smaller end
of said case, which is attached to and com-
municates with the auxiliary reservoir and
brake-cylinder through passages & and l. Be-
tween the inner and outer parts ¢ and j of said
buashing are formed longitadinal passages m
m and 1 n, which terminate at their inner
ends toward the piston-chamber b in concen-
tric annular ports o and p. The passages m
m open laterally at their opposite ends into
passages ¢ g, formed in the valve-case a, as
shown in Figs. 3 and 4. The passages q q
communicate throngh a port controlled by a
check-valve » with the drip-chamber ¢, to
which the train-pipe is attached. The pas-
sages n n commnnicate at their ends oppo-
site the port p with an annular enlargement
of the passage [, leading to the brake-cylin-
der, as'shown in Fig. 1. The inner part ¢ of
the bushing is formed in the under side with
portss,t,andu. Theportsopensintoanannu-
lar recess v, formed in the valve-case around
part 4 of said bushing, and communicates, as
shown in Fig. 3, through a lateral passage w
with the atmosphere. ‘

« is the main valve, which controls commu-
nication between the brake-cylinder and the
atmosphere and between the brake-cylinder
and the auxiliary reservoir for releasing and
making service applications of the brakes.
It is made of approximately D shapein cross-
section and is loosely fitted in the inner part
2 of the bushing, the bore of which is corre-
spondingly shaped by a drift. Said valve is
formed through its inner end with a longitn-
dinal bore 7, which at its opposite end opens
through the face of the valve, so as to regis-
ter with the port ¥ when the valve is moved
to the extreme right, as shown in Fig. 1. A
cavity z is also formed in the face of said
valve and arranged to connect the ports s
and ¢ when the valve is moved to the extreme
left for releasing the brakes.

An annular winged piston 1 isfitted towork
in the chamber b. Itisformed arounditsin-

ner margin with a eylinder 2 and at the in-
ner end of said cylinder with an annular
valve-back 3, in which is fitted a packing-
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ring 4, of hard rubber or other suitable mate-
rial. The valve back or base 3 fits Toosely on
the outer side into a rim 5 on the outer part
4 of the bushing, and a tubular extension or
rim 6 on the inner margin of said valve back
or base fits'into a corresponding recess in the
inner end of the inner part ¢ of said bushing,

“thus forming restricted openings for the pas-

sage of auxiliary-reservoir air from the pis-
ton-chamber b on the outside and from the
interior of the inner part ¢ of the bushing on
the inside to the port p when said valve is
opened. .

A piston 7, fitted to work in the cylinder 2
of the annular piston 1, is formed or provided
with a stem 8, which is loosely fitted and
movable a limited distance in a longitudinal
groove in the back or upper side of the main
valve ¢ without effect upon said valve.

The stem 8 is formed with shoulders 9 and
10, adapted to engage with the ends of the
slide-valve z and to move said valve after
taking up the play into release and service
positions.

_A bow-spring 11, attached to the upper side
of said stem and bearing against the top of
the inner part ¢ of the bushing, holds the
working face of the valve x snugly against
its seat. The valve is secured to said stem
by a serew 12 passing through one side of the
valve into a slot in one side of the stem, as
shown in Fig. 3.

A needle graduating-valve 13, fitted in the
port 7 of the valve x and having a seat at its
inner end therein, is engaged by a head at
its outer end with a forked lug on the under
side of the stem 8. Adjacent tosaid seat the
valve « is formed with lateral passages 14,
opening into the bore y, for admitting aux-
iliary-reservoir air into said bore and thence
to the brake-cylinder through the port w and
passages 1 and [ when the main valve x and
the graduating-valve 13 are moved to the ex-
treme right, as shown in Fig. 1.

To limit the main piston 7 to the move-
ment required for service application of the
brakes and prevent its further traverse by
the operation of the annular emergency-pis-
ton 1, said piston 7 is formed with an annular
rim 15, which serves by engagement with the
gasket f to stop said piston in its outward
movement in the position in which it is
shown in Figs. 1and 3. The emergency-pis-
ton 1 is also formed on its outer side near its
inner and outer margins with annular ribs 16
and 17, which, with the rim 15 on the main
piston and gaskes f, serve when both pistons
are moved to the extreme right, as shown in
Fig. 3, for emergency applications of the
brakes to prevent the leakage of air from
the aunxiliary reservoir into the train-pipe in
case the packingof either piston is defective.

The inner part ¢ of the bushing is in open
communication at both ends at all times with
theauxiliary reservoir, so that the main valve
x is subjected at both ends to the same pres-
sure and is eonsequently balanced.

718,011

The usualleak-groove or restricted passage
18 for charging the auxiliary reservoir with
compressed air from the train-pipe is formed
in the eylinder 2 of the emergency-piston 1,
as shown in Fig. 1.

My improved triple valve, as hereinbefore
described, operates as follows: For making a
service application of the brakes the usual
reduction of pressure—say from five to six
pounds—is made in the train-pipe. When
this occurs, the main piston 7 is shifted to the
right, as shown in Fig. 1, by the greater pres-
sure in the auxiliary reservoir. The initial
movement of the piston 7 to the right unseats
the graduating-valve 13 and cuts off commu-
nication between the auxiliary reservoir and
train-pipe through the groove 18. The fur-
ther movement of said piston in this direc-
tion causes the shoulder 9 on its stem to en-
gage with the main valve « and shift it into
the position in which it is shown in Fig. 1.
Communication between the passage [, lead-
ing to the brake-cylinder and the atmosphere
through the port £, cavity z, port s, recess v,
and passage w, is cut off, and the inner end
of the passage 7/, econtrolled by the graduat-
ing-valve, is brought into register with the
portuw. Compressed air thereupon flows from
the auxiliary-reservoir connection through
the openings 14, passage vy, port 4, and pas-
sages n and ! into the brake-cylinder. As
soon as the pressure in the auxiliary reser-
voir is reduced to or slightly below the re-
duced train-pipe pressure the main piston 7
will be moved back to the left sufficiently to
close the graduaating-valve 13, which is very
sensitive in operation, and then stopped in a
position to cut off communication between
theauxiliary reservoir and train-pipe, as well
as between the auxiliary reservoirand brake-
cylinder. The pressure thus admitted to the
brake-cylinder will be considerably below
thatin the auxiliary reservoir, and the brakes
will be held applied witha force corresponding
to the pressure in the brake-cylinder, while
the conditions last-above stated remain un-
changed. To apply the brakes with still
greater force, a further reduction from two
to three pounds ismade in the train-pipe pres-
sure, and the operations above explained will
be repeated. Thus the brakes may be ap-
plied with a gradually-angmented force until
the pressures in the brake-cylinder and anx-
iliary reservoir are equalized.

To release the brakes, the train- -pipe pxes-
sure is restored and acting in opposition to
the reduced auxiliary - reservoir pressure
shifts the main piston 7 back to the left. The

shoulder 10 on the piston-stem engaging with.

the valve  carries the passage ¢ out of reg-
ister with the port w4 and the cavity 2 over
the ports s and {, through which air there-
upon escapes from the brake-cylinder to the
atmosphere. At the same time communica-
tion is established through the groove 18 be-
tween the brake-cylinder and the auxiliary
reservoir, and the latter is gradually re-
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charged with compressed air until the pres-
sure therein reaches that in the train-pipe.

To make an emergency application of the
brakes, an abnormal reduction—say from
ten to twelve ponuds—is made in the train-
pipe pressure. When thisoccurs, the unbal-
anced auxiliary-reservoir pressure shifts both
the emergency and main pistons 1 and 7 to
the extreme right, as shown in Fig. 3. This
cuts off communication between the brake-
cylinderand theatimosphere and alsobetween
the auxiliary reservoir and the train-pipe
through the groove 18 and at the same time
unseats the emergency-valve 4, uncovering
the annular ports o and p. The unbalanced
pressure in the train-pipe will thereupon
open the check-valve », and air will rush
from the train-pipe through the passages ¢
and m, ports o and p, and passages n and ]
into the brake-cylinder. The flow of air un-
der higher pressure from the auxiliary reser-
voir into the brake-cylinder will in the mean-
time be retarded by the restricted openings
between the rims of theemergency-valve and
the rins on the bushing 2 7 until the pres-
sure in the brake-cylinder nearly equals that
in the train-pipe, whereupon the check-valve
r will close and the pressure in the brake-
cylinder will be augmented by the air under
higher pressure thus held back in the anx-
iliary reservoir. Train-pipe air vented at
an abnormally - reduced pressure into the
brake-cylinder, as above explained, will as-
sist in applying the brakes, and the further
reduction in train-pipe pressure thus pro-
duced will cause all the triple valves con-
nected with the same train-pipe to operate si-
multaneously or in quick succession. After
the pressure in the brake-cylinder equals the
reduced train-pipe pressure and the check-
valve 7 is closed, air under higher pressure
will continue to flow from the auxiliary res-
ervoir into the brake-cylinder until the pres-
sures therein are equalized. Thus the most
powerful application of the brakes possible
is made simualtaneously or in quick succes-
sion on all the cars of a long train.

By restoring the normal pressure in the
train-pipethe moving partsof the valve mech-
anism will be restored to their original posi-
tions, so as to release the brakes and recharge
the auxiliary reservoir.

A slide-valve having a flat face fitted to a
fatseat has been found in practice more satis-
factory than a piston-valve, because it works
with greater freedom and certainty and is less
liable to leak. DBy terminating the passages
m and n in eontinuous annular ports inden-
tation of the packing-ring 4 of the emergency-
valve, such as would cause it to leak if it
were turned or shifted, which is liable to oc-
cur, is avoided. The emergency-piston 1 is
made of sufficient area to operate the emer-
gency-valve 4 without aid from the main pis-
ton 7, so that in case the main piston should
stick in its cylinder 2 and fail to respond to
the usual reduction in train-pipe pressure

=
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for service application of the brakes the
emergency-valve would still be operated by
the emergency-piston upon making a greater
reduction in the train-pipe pressure. The
mainpistonisaccordingly provided withastop
by which it is limited to the traverse neces-
sary for making service applications of the
brakes, and any extra or unnecessary move-
ment thereof by the emergency-piston in mak-
ing emergency applications of the brakes is
avoided.

It will be olLserved that the emergency-
valve is so arranged with relation to the main
piston that in case the latter should stick in
the exlinder 2 or fail for other reasons to op-
erate in response to the usunal reduction of
pressureforserviceapplicationsitwonld upon
a further reduction of pressure being made
beshifted by the emergency-piston farenough
to the right, as shown in Fig. 1, to cause the
main valve & to close the exhaust-port and
cut off the escape of air from the brake-cyl-
inder to the atmosphere. It will be observed
also that when the parts of the valve are in
release and running position the emergency-
valve 4 will be exposed on one side to atmos-
pheric pressure to an extent equal at least to
the area of the annular port p, while on the
other side its entire area will be exposed to
auxiliary-reservoir pressure, As these areas
which are exposed under the conditions as-
sumed to different pressures are constant
factors, a predetermined reduction of train-
pipe pressure will be required to unseat the
émergency-valve and effect an emergency ap-
plication of the brakes, and the emergency-
valve will be held positively against its seat
by the unbalanced auxiliary-reservoir pres-
sure upon it until such predetermined reduc-
tion in train-pipe pressure is made or until
the auxiliary-reservoir and brake-cylinder
pressuresareequalizedinapplying the brakes
with the greatest available force. TUnder the
last-mentioned condition of balanced auxil-
iary-reservoir and brake-cylinder pressures
there will be no preponderance of pressure
tending to unseat the emergency-valve, and
the brakes being applied with full forece it is
immaterial whether said valve is held tightly
closed or not. A spring for holding the
emergency-valve to its seat is thus rendered
unnecessary and is therefore dispensed with.

Various changes in minor details of con-
struction and in the arrangement of parts
may be made without departing from the
principle and intended scope of myinvention.

I claim—

1. In a triple valve for air-brakes, the com-
bination of a valve-case provided with annu-
lar ports communicating respectively with
the train-pipe and brake-cylinder, a valve
normally closing said ports, and a piston for
operating said valve, substantially as de-
seribed.

2. Ina triple valve for air-brakes, the com-
bination of a valve-case having annular ports
communicating respeetively with the train-
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pipe and brake-cylinder connections, a main
valve controlling communication between the
brake-cylinder and auxiliary-reservoir con-
nections and between the brake-cylinder and
the exhaust-port,an annularemergency-valve
normally elosing said annular ports, an an-
nular piston fitted to work in said case and
connected with said emergency-valve, and an
independently-movable main piston fitted to
work in said annular piston and connected by
a stem which passes through said annular
emergency-valve with the main valve, sub-
stantially as described.

3. In a triple valve for air-brakes, the com-
bination of a valve-case having a piston-cham-
ber and train-pipe and auxiliary-reservoir
connections communicating with opposite
ends of said chamber, a bushing extending
longitudinally through said case, communi-
cating at the ends with said chamber and
with the auxiliary reservoir, and having lat-
erally-opening ports communicating with the
brake-cylinder and with the atmosphere, and
annular ports at its inner end opening into
the piston-chamber and communicating re-
spectively with the train-pipe and with the
brake-cylinder, a main valve fitted in said
bushing and controlling communication be-
tween the lateral ports therein, an annular
emergency-valve normally closing the annu-
lar ports at the inner end of said bushing, an
annular emergency-piston fitted to work in
said piston-chamber and connected with said
annular valve, a main piston fitted to work
in said annular piston and loosely connected

‘by a stem passing through the emergency-

valve with the main valve, and a graduating-
valve controlling a port in the main valve and

.connected with the main piston, substantially

as deseribed,. ‘

4. TIn a triple valve for air-brakes, the com-
bination of a valve-case having a piston-cham-
ber and train-pipe and auxiliary-reservoir
connectionscommunicating respectively with
opposite ends of said chamber, a bushing ex-
tending from said chamber through one end
of said case and having laterally-opening

718,911

ports communicating with the brake-cylinder
and with the atmosphere and ports at its in-
ner end opening into the piston-chamber and
communicating respectively with the train-
pipe and with the brake -cylinder, a main
valve fitted in said bushing and controlling
communication between the brake-cylinder
and the auxiliary reservoir and between the
brake-ceylinder and the atmosphere, an an-
nular emergency-valve loosely fitting into the
end of said bushing and normally closing the
ports at its inner end, a rim on said bushing
extending over said valve, and a rim on said
valve extending into said bushing and form-
ingrestricted openings for the passage of aux-
iliary-reservoirairto the brake-eylinder when
said valve is opened, an annular piston fitted
to work in said piston-chamber and connect-
ed with sald emergency-valve, and an inde-
pendentiy-movable piston fitted in said an-
nular piston and connected with the main
valve, substantially as described.

5. In a triple valve for air-brakes, the com-
bination of a valve-casehaving a piston-cham-
ber and train-pipe and auxiliary-reservoir
connections communicating respectively with
opposite ends of said chamber; an annular
piston fitted in said chamber and formed with
annular ribs on the end toward the train-pipe
connection, a piston fitted within said anna-
lar piston and formed on the end toward the
train-pipe connection with an annular rim,
the train-pipe connection opening into said
chamber through ports, one between the an-
nularribs on the annular piston and theother
within the radius of the annular rim on the
other piston, a main valve connected with the
inner piston, and an emergency-valve con-
nected with the annular piston, substantially
as described.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.

NIELS ANTON CHRISTENSEN.

Witnesses:
CHAS. L. Goss,
C. M. Bortum.
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