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UNITED STATES PATENT OFFICE.

HENRY L. HOWE, OF CANANDAIGUA, NEW YORK, ASSIGNOR TO THE
STANDARD BRAKE COMPANY, OF NEW YORK, N. Y.

TRIPLE VALVE.

-—r

SPECIFICATION forming part of Letters Patent No. 568,980, dated October 6, 1836.

Original application filed May 3, 1893, Serial No. 472,872, Divided and this application filed July 6, 1894, Renewed August
20, 1896, BSerial No. 603,425, (No model.) .

To all whom it may concern: |

Beltknown that I, HENRY L. IIOWE, a citi-
zen of the United States of America, residing
at Canandaigua, Ontario county, State of New
York, have invented certain new and useful
Improvementsin Triple Valves, of which the
following is a specification.

This invention relates generally to fluid-
pressure brake apparatus, and more particu-
larly to the so-called ‘“triple” valve for such
apparatus, and is a division of an application
filed byme in the United States Patent Office
May 3, 1893, Serial No. 472,872.

The present improvements have for their
object to utilize a larger percentage of the ac-
tual pressure in the apparatus in applying
the brakes than has heretofore been practi-
cally possible; and to this end they consist,
primarily, in means by which upon the ap-
plication of the brakes the lesser and greater
pressures 1n the apparatus may be applied
suceessively, or, in other words, by which the
train-pipe and auxiliary-reservoir pressures
may be separately admitted into the brake-
cylinder, the lesser pressure of the train-pipe

(due to its reduction in pressure to effect the

movement of the valve) to expand into the
brake-cylinder, which upon equalizing in the
train-pipe and cylinder may be sugmented
by the greater pressure of the auxiliary res-
ervolr for, for instance, an emergency stop.

Theinvention contemplates the use of both
the train-pipe and auxiliary-reservoir pres-
sures for the application of the brakes, and
also contemplates as a subordinate feature
the use of the auxiliary-reservoir pressure
for a service application.

From the foregoing it will be understood
that upon a reduction of train-pipe pressure
to effect the application of the brakes the
train-pipe pressure is caused to expand into
the brake-cylinder, wherenpon the auxiliary-
reservoir pressure is allowed to enter the
brake-cylinder to raise the pressure therein
to the fullest extent. Thus, assuming that
the pressure in the train-pipe and auxiliary
reservolr is seventy pounds and that upon a
reduction of twenty pounds pressure in the
train-pipe to effect the application of the
brakes communication between.the auxiliary
reservolir and train-pipe will be cut off, hold-

ing the seventy pounds pressure in the aux-
iliary reservoir, and communication between
the train-pipe and brake-cylinder is estab-
lished, the train-pipe pressure will then ex- 3=
pand into the brake-cylinder until such pres-
ssure is, say, at forty pounds. The auxil-
1ary-reservoir pressure of seventy pounds will
then be caused to expand into the brake-
cylinder, so that the brake-cylinder pressure 6o
will be increased to the greatest extent, say
sixty-twopounds. Thelesser pressure, there-
fore, of the train-pipe has been caused to ex-
pand into the brake-cylinder, which may be
thereafter immediately augmented by the 65
greater pressure from the auxiliary reservoir.
The particular means for carrying out this
invention consists, briefly stated, of two

valves, one valve controlling the admission

of train-pipe pressure to the brake-cylinder 70
and the other valve controlling the admission
of auxiliary-reservoir pressure to the brake-
cylinder, as is more fully hereinafter set
forth and represented in the accompanying
drawings, in which—

Figure 1 is a sectional elevation of the im-
proved valve,its casing and connected train-
pipe,auxiliary reservoir, brake-cylinder, and
exhaust. Fig. 1*is a detail of the secondary
valve without the spring. Fig.2is a similar 8o
section showing the valve in one of its moved
positions for effecting the service stop. Fig.

3 18 a similar section of the valve in another
position at the commencement of the emer-
gency stop and before the secondary valve 8s
moves. Fig.4isasimilarsection of the valve

in emergency-stop position, the secondary
valve having moved to open communication
between the auxiliary reservoir and the brake-
cylinder. Iig.5isacross-section of the valve go
and casing on the line 5 5 of Fig. 1. Tig. 6 '
is a modified form of the invention. .

Referring now to the construction shown in
Figs. 1, 2, and 3, embodying the preferred
form of the invention, the casing 1 of the
valve 1s provided with a valve-chamber 2,
communicating at one end with a eylinder 6,

75

95

that is closed by a cap 19, and at its other

end communicates with the auxiliary reser-
voir. The valve-chamber 2 also communi- 100

cates with a passage 5, leading to the train-
| pipe, and also with a passage 3, leading to
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the brake-cylinder.  The valve-chamber also
communicates by a passage 3* with the brake-
cylinder and with an exhaust-port 7. The
valve-chamber contains a valve 8, arranged
to control the admission of pressure from the
train-pipe to the brake-cylinder through one
or more openings, and also the exhaust of
pressure trom the brake-cylinder to the at-
mosphere. The valveisconnected by a stem
16 to a piston 15, arranged 1n the piston-cyl-
Inder 6, the complete movement of which pis-
ton and valve being opposed in one direction
by a suitable spring 17 , preferably supported
and carried by the cap 19 in any suitable
manner. The inner end of this spring 17
when the valve and piston are in the exhaust
or running position stops short of meeting
the piston and allows, as will be hereinafter
explained, a slight movement of the valve
before the spring may be compressed. The
train-pipe passage 5 is provided with seats
13*and 13" foradouble check-valve 13, mount-
ed in said passage and arranged to hold the
pressure in the brake-cylinder from escaping
back to the train-pipe should there be a fur-
ther reduction of train-pipe pressure while
the communication between the train-pipe
and brake-cylinder is open, and also to con-
fine the train-pipe pressure to one side of the
piston 15 when the pressure is raised to re-
turn the valve to running or exhaust position.

The particularform of valvetaken forillus-
tration in the present embodiment of the in-
vention is a recessed valve provided with a
forward flange 3° and with an intermediate
bridge across the recess providing an exhaust-
port 9 for coincidence with the passage 7, a
port 8* for communication with the train-pipe
passage o, and also providing an opening 8¢
for coincidence with the brake-cylinder pas-
sage o.

The forward. flange 8¢ of the valve may be
provided with a port 87, adapted to coincide
with the train-pipe passage 5 to establish com-
munication between the train-pipe and aux-
iliary reservoir. This latter port 8¢ may be

omitted and a charging-slot be introduced in

the piston-cylinder 6 for a similar purpose,

“as indicated by dotted linesin Fig. 1, and the

flange 8¢ then simply serve to close the train-
pipe passage from the valve-chamber 2. The
valve side of the piston 15 is exposed to the
auxiliary -reservoir pressure in the valve-
chamber 2, and on the opposite side of the
piston the piston-cylinder 6 isin communica-
tion by a passage 14 with the train-pipe pas-

sage 5 below the check-valve 13.
parts are 1n the position shown in Fig. 1, the
brake-cylinder is open to the exhaubt-pas-
sage 7 through the recess of the valve 8 and
the port 9, and the train-pipe isin communi-
cation with the auxiliary reservoir either
through the port 8" of the valve-flange or
through the passage 14, piston-cylinder 6,
and charging-slot, (if the latter be used ,) and

thence by tlle Valve chamber 2 around the.

exterior or outer side of the valve, and in

VW hen the

- 568,980

train- -plpe.

stop may be made In various ways.

3, leading to the brake-cylinder.

| this position the auxiliary reservoir may be L
charged with the desired pressure from the'_; o
| 70

Although the mventlon in the main con-
template% the use of an emergency stop only,
the construction is such that a service stop-
may be effected if desired. Provisionforsuch
Thus,
as shown in Fig. 1, the valve 8 is provided
with a rear ﬂdnﬂ'e Qf’ having a service-port 8*
therethrough for commdence with a passage.
It isto be-
notlced '[:}ldt when the port 8" and passﬂo-p gb
are in coincidence, as in Fig. 2, the train-pipe

passage 5 18 still cut off from the brake-cyl- - -

inder and from the recess of the valve 8, and-
also that the exhaust-passage 7 1s shut off.

The valve-casing 1 contains a secondary
valve 30, eonqmtmﬂ‘ of a piston 31 and a stem
for‘mmﬂ‘ the valve proper that controls the

passage 3%, leading from the valve-chamber 2

or aumlmrv reservoir to the brake-cylinder
passage 3. The piston of this valve 1s ex--
posed on one side to the traln-pipe pressure,
preferably below the check-valve 15, and on
itsoppositeside to the brake-cylinder passage,
and hence to whatever pressure-——-a‘fm()bpherlc_

or higher—that may be in said clyinder.

The end of the stem of the piston of this sec-
ondary valve,being very much smaller in area-

than its piston al may be exposed when clos-

ing the pasmoe

gentle spring 32, as in Fig. 1, may bear

' to the auxiliary-reservoir
pressure, as in Fig. 1, or in lleu thereof a

100 :

ammst one side of the piston tendmﬂ' to move

113 to open the passage &°.

the pressure from the train-pipe has been ad-

The arrangement
of this secondary valve 30 1s such that afier
105
mitted to. the brake-cylinder and the pres- =

sures in said pipe and cylinder are equal or

substantially equal, and hence balanced on

both sides of the piston 31, the spring 32 or
the auxiliary-reservolir pressure, acting on
the end of the stem, will overbalance the

110

pressure upon the piston 31 and cause it and

the stem to move to open the passage 3* to

‘the brake - c¢ylinder and immediately admit
the auxiliary-reservoir pressure thr outrh said
passage to said cylinder to angment thas pre-

viously admitted from the train-pipe, and
thus apply the brakes with the greatest force -
the pressures in the apparatus are capableof =~ .

imparting. Thereisalso provided a movable

abutment formed by a collar 18° to meet the

upper end of the double check-valve 13 to

prevent its seating against its upper seat 13*
and allow the tmm pipe pressure to pass

around the check-valve into the brake-cylin-
This abutment is carried by a stem 18

der.

of a piston 18¢, working in an open-ended -

cylinder 139 in the v&lve-casing 1 between

and communicating with the piston-cylinder -

6 on the auxiliary-reservoir side of the piston
A spring

15 and the train-pipe passage 3.

30

18%, surrounding the stem 18, may be used to =

ald the return of the abutment and piston to

normal position, to allow the check-valve 13
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to seat against its upper seat should the train-
pipe pressure so move it. -

Instead of the double check-valve described
a single check-valve may be used, seating only
acainst the lower seat 13, as will hereinafter
appear.

If a service stop be desired and-the con-

~ struetion before deseribed be emploved, the
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engineer by the operation of his valve will
effect aslight reduction in the train-pipe pres-
sure. This will cause the check-valve 15 to
seat on its lower seat and correspondingly re-
duce the pressure from the piston-cylinder G
through the passage 14 from one side of the
piston 15, so that the excessive or overbal-
ancing auxﬂlary reservoir pressure, acting
upon the opposite side of the piston, will ef-
fect the movement of the piston and valve
from the position shown in Fig. 1 to the posi-
tion shown in Fig. 2, slightly compressing the
SpT ing 17, (,uttmw the brake- eylmder passage
3 off from the eXhH;HSE-pddeD'P 7 and bring-
ing the service-port 8° in coincidence with the
passage 8°, whereupon the pressure in the
auxiliary reservmr will pass into the brake-
cylmder through said port 8° and passage 3°,
applying the bra,kes In this expansion of
the auxiliary-reservoir pressure to the brake-
evlinder the pressure on that side of the pis-
ton 15 will be so far reduced as to permit the
spring 17 acting on the other side of said pis-
ton to move it and the valve § back to take
the serviee-port 8" from coincidence with the
passage 3°, cutting off further admission to
the brake-cylinder and holding that already
admitted therein. Ifthe pressureinthetrain-
pipe now be raised slightly, it will raise the
check-valve 13 to its nupper seat and permit
such rise in pressure to pass by passage 14 to
exert its force against the piston 15, which,
aided by the spring 17, will move the valve 8
back to running posmon as in Fig. 1. In
the movement of the valve .8 to the service-
stop position the train-pipe passage to the
brake-cylinder is still cut off by said valve,
and as the train-pipe pressure acting on one
side of the piaton 31 cannot be reduced In
effecting the service stop sufficient to allow
the pressure on the other side of the piston to
establish an equilibrium no movement ot the
secondary valve 30 will take place.

If it be desired to effect an emergency stop,
the principal object for which this valve is
designed, the train-pipe pressure will be re-
duced, so that the piston 15 and valve 3 will
move to the position shown in Fig. 3, com-
pressing the spring 17 to its greatest extent,
due to the preponderance of pressure of the
auxiliary reservoir upon the ocpposite side of
the piston, cutting off the exhaust from the
brake-cylinder and bringing the port 8* 1nto
coincidence with the train-pipe passage o for
the passage of the train-pipe pressure through
the recess of the valve and opening 8¢ of the
valve 8into the brake-cylinder. Thisexpan-

sion of the train-pipe pressure into the brake-
cylinder will cause an equalization of pres-

sures on both sides of the piston'Sl of the

secondary valve 30, so that either the pres-

sure of the auxiliary reservoir on the end of
said secondary valve or the force of the spring

70

32, if used, will move the secondary valve to -

- open the passage 3* and then admit the aux-

iliary-reservoir pressure into the brake-cyl-
inder toaugment that already admitted there-
in from the train-pipe, thus applying the

brakes with the greatest force the pressures
in the appamtu% are capable of imparting. - -
When the movable abutment 18° and dou-

ble check-valve 13 are used, the reduction in
train-pipe pressure to effect the movement of

30

the valve 8 to this emergency-stop position

will permit the auxiliary-reservoir pressure,
acting on one side of the piston 18°% to imme-
diately move said piston and the abutment
18°, so that the abutmént will be in position
to obstruct the seating of the double check-
valve against its upper seat 13* and hence al-
low the nnobstructed flow of the train-pipe
pressure to the brake-cylinder. When the
pressure in the brake-cylinder is augmented
by.that from the auxiliary reservoir, or as
soon as the pressure is about equal on both
sides of the check-valve, the check-valve 15
will seat by gravity on its lower seat 13* to
confine such pressure in the brake-cylinder.

- As soon as the auxiliary-reservoir and brake-

cylinder pressures are equal the piston, with
the movable abutment 18°, moves back un-
der the force of the spring 18* to the normal
position, so as not to obstruct the seating
of the double check-valve against its upper
seat 13° when the train-pipe pressure is raised
sufficient to so move said check-valve. The

brakes may now be released by raising .the

train - pipe pressure, so that such pressure
will pass through the passage 14 and act upon
one side of the piston 15, which, aided by the
force of the spring 17 and before such rise in
pressure equals that on the auxiliary-reser-
voir side of said piston,will immediately move
the piston 15 and its valve 8, returning the

99

95

1Q0

103

I10O

parts to the position shown in Fig. 1, open- -
ing the brake-cylinder by opening 8¢ and re-

cess of the valve to the exhaust by the coin-
cidence of port 9 and passage 7.
the train-pipe pressure for this purpose the
check-valve 13is not lifted from its lower seat,
because the auxiliary-reservoir and bmke—
cylinder pressures at that time are equal and
exceed on the upper side of the check-valve
the required train- pipe pressure below it.

When the valve 8 reaches the normal run-

ning position, the auxiliary reservoir may be
reclmrged through the port 8¢ or the charg-
ing-slot in the piston-cylinder 6. When the
port 8¢ is used for recharging,
pressure 1S raised suﬁiuently slow not toseat

the double-check valve 13 against 1ts upper

seat 13°.
At the time the brake- eyhnder pressure ex-

In raising

, the train-pipe

115

125

130

hausts to the atmosphere and the recharging
of the auxiliary reservoir takes place the

. train-pipe pressure, aetmg on one q1de of the
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piston 81, will return the secondary valve 30
to close the passage 3*. It will be noticed
that the valve 8 is so constructed that the

‘passage 5" 1s closed, as by its flange Sf, on the
movement to exhaust position in advance of
the opening of the exhaust-passage 7, and

hence the remaining pressure in the auxiliary
reservolr will be confined therein.

as soon as the valve 8 moves so that the flange

-3¢ has covered the train-pipe passage 5 the

train-pipe pressure will act upon the piston
51 to move the secondary valve 30 .to close
sald passage 3°.

From the foregoing description it will be
seen that in expanding the lesser pressure of
‘the workingreservoir, 7. e.,the train-pipe, into

anotherreservoir, as the brake-cylinder, such
expansion efiects throtugh the secondary valve
o0, or other equivalent device, the expansion

of a greater pressure of another reservoir,

such as the auxiliary reservoir, into said cyl-
inder,and that thisautomatic expansion of the
auxiliary-reservoir pressure into the brake-
cylinder is effected by the equalization of the
pressures on both sidesof the piston 31 of said
secondary valve. It will also be seen that,

while in the old methods of applying the
brakes on emergency stop the greater pres-

sure of the auxiliary reservoir was admitted

to the brake-cylinder slightly ahead of and
also during the subsequent admission of the
lesser pressure from the train-pipe, so that

the greater pressure tended to retard the
lesser, the present method of operation not
only effectually separates the admission of
the two pressures, but admits the lesser pres-
sure of the train-pipe in advance of the
greater pressure from the auxiliary reservoir.
In addition to overcoming the retardation of
the admission of the lesser pressure, the pres-
ent method of operation, by admitting the
lesser pressure followed by the .greater one,
permits the lesser pressure to expand to com-
plete equalization in the brake-cylinder and

- train-pipe before the greater is admitted, and

55

60

thus renders it possible to obtain a higher

pressure in the brake-cylinder than is other-
wise possible, and it also provides a much
larger opening for the passage of the greater
pressure, thereby making the operation more
rapid.

When the structure employs the service-
port 8° and passage 3® to adapt the apparatus
for a service stop, the motion of the valve 8
for the emergency application will be so rapid
in the port 8°, passingoverthe passage 3°, that
practically no expansion of the auxiliary res-
ervolr into the brake-cylinder will take place
at that time. When, however, the structure
lacks the service-stop function, and hence
omits the port 8° and passage 3°, no danger
of this expansion will be present.

In the modified form shown in Fig. 6 the
Invention is applied to a well-known form of

triple valve with a like function and opera-
tion. The secondary valve 30 controls the

- This cov-
ering of the passage 3* is not essential, beeause

admission of auxiliary-reservoir pressure

through the passage 3*, chamber 33, and pas-

sage o°¢ into the passage 35, leading to the
brake-cylinder. The piston 31 of said sec-

ondary valve is open on one side to the train-

pipe passage 5 through the passage 3%, andon
1ts oppositeside to the brake-cylinder passage

through the passage 3°. The valve 30in this

instanceis a simple hub of small areaseating -

modification remain the same, with the excep-

tion that the second auxiliary-reservoir ad-
mission-port of said valve is omitted or closed

by a plug 35. In the position of the ports
shown in the figure the triple valve has moved

1o emergency position, and just before the

agalnst the end of the passage 3* and is thus -
exposed to the auxiliary-reservoir pressure
from thetriple-valve chamber. The construe-
tion and operation of the triple valve of this

emergency-pistonis moved toadmit the train-

pressure to the brake-cylinder.

sides of the piston 31 of the secondary valve

are equal, said secondary valve moves to open

the auxiliary-reservoir passage 3* to admit

the pressure therefrom to the brake-cylinder,

as has been fully hereinbefore described.
No claim is herein made to the method of

obtaining the maximum pressureinthe brake-
cylinder from two sources of fluid supply,

nor, broadly, to means for effecting this re-
sult, as the same is set forth and claimed in
my sald application, Serial No. 472,872,
What is claimed is— | :
1. Inabrake apparatus, a
a port for the admission of the train-pipe

pressure to the auxiliary reservoir and to-
the brake-cylinder, of a second valve control-

ling a port for the admission of the auxiliary-

reservoir pressure to the brake-cylinder and
maintaining said port closed until the pres-

sures in the train-pipe and brake-cylinder are
substantially equalized, as set forth.

2. Inabrake apparatus, a valve controlling
ports for the communication of the train-pipe
with the brake-cylinder and of the brake-eyl-

Inder with the exhaust, and a second valve
upon the admission of the train-pipe pres-
sure to the brake-cylinder then admitting the
auxiliary-reservoir pressure to the brake-cyl- -
port, substantially -

inder through a suitable
as described. |
~ 3. In a brake apparatus, a valve control-
ling ports for the admission of the train-pipe
pressure to the auxiliary reservoir and to the

brake-cylinder and from the brake-cylinder

to the exhaust, and a second valve movable
atter the first-mentioned valve to conirol a

port for the admission of the auxiliary-reser-
volr pressure to the brake-cylinder, substan-

tially as described. |
4. In a brake apparatus, a valve control

ling a port for the admission of the train-pipe
pressure to the brake-cylinder, another valve.
rst-mentioned valve to

r

movable after the ..
control a port for the admission of the auxil-

lary-reservoir pressure to the brake-cylinder,

After this
has been effected and the pressures on both

%0

100

alve controlling

1 05

110

I 15
(20

13¢
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a check-valve in the train-pipe passage and a
movable stop to prevent the seating of said
check-valve, substantially as described.

5. In a brake apparatus, a valve control-
ling ports for the admission of the train-pipe
pressure to the auxiliary reservoir and to the
brake-cylinder, and a second valve by such
admission to the brake-cylinder thereupon
admitting the auxiliary-reservoir pressure to
the brake-cylinder through a suitable port, a
check-valve in the train-pipe passage and a
movable stop to prevent the seating of said
check-valve, substantially as described.

6. In a brake apparatus, a valve control-
ling a port for the admission of train-pipe

pressure to the brake-cylinder, another valve

or piston and its port, exposed to both train-
pipe and brake-cylinder pressure, controlling
by the difference in these pressures the ad-
mission of auxiliary-reservoir pressure to the
brake-cylinder and the closing of communi-
cation between brake-cylinder and auxiliary
reservoir, a check-valve in the train-pipe
passage and a movable stop to prevent the

seating of check-valve, substantially as de- | _
my name in the presence of two witnesses.

scribed.

7. In a brake apparatus, a valve control-
ling a port for the admission of the train-pipe
pressure to the brake-cylinder, and another

3o valve controlling a port for the admission of -

' the auxiliary-reservoir pressure to the brake-

cvlinder having a plston exposed on opposite

| sides to the train - pipe and brake-cylinder

passages, substantially as described.

8. In a brake apparatus, the combination
of a valve controlling communication be-
tween the train-pipe and brake-cylinder, and
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another valve independently movable of the

first-named valve controlling communication
between the auxiliary reservoir and brake-
cylinder and said valvenormally holding such

communication closed until after the first-

named valve has moved to admit pressure
from the train-pipe into the brake- eylmder
substantially as described.

9. The combination with the train -pipe,

auxiliary reservoir and brake-cylinder, of a

valve opening the train-pipe to the brake-
cylinder and maintaining such opening until
the pressures therein are substantially equal-
1zed, and another valve operative upon such
equa,hza,twn to automatically admit the aux-
Hiary -reservolr pressure to the brake-cyl-
inder, as set forth.

In witness whereof I have hereunto signed

HENRY L. HOWE.
VWitnesses: |
GEO. H. GRAHAM,

K. L. Topb.
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