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o all whony 6 may conceriv:

Be it known that I, JOEN DILLANDER, a clti-
zen of the United States, residing at San Fran-
cisco, 1n the county of San Francisco and State
of California, have invented a new and useful
Air-Brake Mechanism, of which the following
1s a speclfication. |

This invention relates to air-brake mechan-
ism, and particularly to the construction of a
triple valve.

One object of the invention 1s to provide a
triple valve in which the valve 1s movable to
auxiliary-reservolir-recharging position under
excess train-pipe pressture and automatically
movable to brake-releasing position under re-
duetion of such pressure. .

A further object of the invention is to pro-
vide a triple valve, including a plurality of
members and operating means connected to
such members, the operating means being
movable both successively and simultane-
ously.

A still further object of the invention is to
provide a triple-valve mechanism capable ot
use on a single train-pipe line and which may
be further ased in counection with existing
triple valves—that is to say, a portion of the
train may be provided with triple valves of

the ordinary construction without interfering

with the use of the present Valve on other cars
of the train.

A still further object of the 1nvention 1s to
provideatriple-valve mechanism ot such char-

acter as to provide for a local reduction of the

train-pipe pressure at each car, so that the act
of setting the brake on the first car of a train
will reduce the pressure in the train-pipe and
set the brakeson the next succeeding car, the
action being serial throughout the entire
length of the train. '
With these and other objects in view, as
will more fully hereinatter appear, the inven-
tion consists in the novel construction and ar-
rangement of parts hereinafter fully de-

seribed, illustrated in the accompanying draw-

ings, and particularly pointed out in the ap-

55

pended claims, 1t being understood that vari-
ous changes in the form, proportions, size,
and minor details of the structure may be made
without departing from the spirit or sacrific-
ing any of the advantages ot the invention.
In the accompanying drawings, Figure 1 1s

~a longitudinal sectional elevation of a triple-

valve mechanism constructed 1n accordance

with the invention, the parts being shown in

~ running position and the bmhe—cyhnder open

' to the exhaust.

Fig. 21sa similar view show-
ing the parts adjusted to position for a grad-
uated application of the brakes. Kig. 3 1sa
similar view showing the position assumed
by the parts for an emergency application.
Fig. 4 shows the parts in position for recharg-
ing the auxiliary reservoir while retaining the
pressure in the brake-cylinder. Fig. 5 1s a
sectional plan view of the valve on the line 5 5
of Fig. 1.
vation of a portion of the valve on the line6 6
of Fig. 1.
of the main valve inverted. Fig. 8 is a simi-
lar view of the graduating-valve. FKig. 9 1s
an end elevation of some of the parts detached,
illustrating particularly the bushing in which
the valves slide, the main and graduating
valves, and the main-valve-operating piston.

Similar numerals of reference are employed
to Indicate corresponding parts throughout
the several figures ot the drawings.

The casing of the valve 1s formed of three
main sections 1, 2, and 3, the parts 1 and 2
being prowded w1th boltmo*- anges between
Whlch 1s a cushioning-ring 4 for the seating of
the main piston. The parts 2 and 3 have a
threaded connection.

Within the section 1 of the casing is a cy-
lindrical lining 5, within which fits a main
piston 6, promded with a suitable packing-
ring 7, the ring being disposed in a periph-
eral groove formed 1n a slightiy-enlarged an-
nular flange 8, that forms a part of the piston,
and at one end of the piston 1s a projecting
annular flange &', serving as an additional
ouide therefox In the mner wall of the cyl-
inder 5 is a leakage-groove 9, through which
the air passes from the train-pipe to the aux-
iliary reservoir in the ordinary manner when
the parts are in-the position shown 1n FKig. 1.
The main piston 6 is provided with a pair of
oppositely-disposed annular flanges, forming
a pair of cylinders 10 and 11. Within the
cylinders are pistons 12 and 13, respectively,
the piston 10 being connected to a train-pipe
valve 14 and the piston 11 being connected to
the main valve 15. In the piston 12 1s formed
a contracted opening 16, through which the
alr may equalize into the cylinder 10, and this
piston fits rather loosely within its cylinder,
so that there will be comparatively little fric-
tional resistance to the independent move-
ment of either the piston or the cylinder.

In the piston 131s tormed a contracted open-
ing 17, through which the alr-pressure may

-equ%llze into the cylinder 11, and this open-

Fig. 6 1s a transverse sectional ele-

Fig. T is a detall perspective view
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dial bar 28.

2

train-pipe pressure, such as an emergency re-
duction, the air will not have time to equal-
ize through the small openings, but all three
of the pistons will move simultaneously and
as though forming a unitary structure.
Should the air-pressure be gradually reduced,
the air will have time to equalize through
these small openings, and then the pistons are
allowed to move independently of each other.

Immediately 1n advance of the auxiliary-
reservolr connection 19 the portion 1 of the
casing 1s provided with a lining 20, the edge
of which is chamfered or beveled to facilitate
the introduction of the valves.
are Tormed two ports 21 and 22, the port 21

. being connected to the brake-cylinder and

the port 22 leading direct to the outer air.
The lining 20 forms a valve-seat for the re-
ception of the main valve 15, and said main
valve 1s provided with an exhaust-port 23,
which normally assumes the position shown
1in Kig. 1, and it i1s further provided with a
small graduating-port 24, which may be ad-
justed to the position shown in Fig. 2 1n or-
der to effect a graduated apnllcatlon of the
brake.. The V‘LIVG 15 1s connected to the pis-
ton 13 by means of a pair of bars 25, hav-
ing vertically-elongated openings for the pas-
sage of a connecting-bolt. These bars are in
the same horizontal pl‘me with the center of
the piston 13, so that in operation there will

be a direct pull or push at the center of the

piston without danger of the latter sticking
in the eylinder. The two bars are provided
with longitudinal slots 26, through which ex-
tends a transversely-disposed bar 27 extend-
ing diametrically across the cylinder 11, and
to the wall of the cylinder 11 is secured a ra-
The radial bar 28 is connected
to the stem 29 of the graduating-valve 30, the
latter being mounted on the main valve and
serving to ‘control the opening and closing of

the graduating-port 24. The trraduatmw--

valve-1s further guided by a longitudinal slot
31, formed in the upper portion of the lining
20. The train-pipe connectlon leads dir ecLlV
into the section 2 of the casing, the usual

drip-chamber being dispensed with in order

to avoid the tortut:)us passages through which
the air usually flows in devices of this class,
1t being found that such passages materially
interfere with the effectiveness of ordinary
brakes. Provision i1s made for draining the
main cylinder direct, the casing being pro-
vided with a threaded opening 39 which nmay
be closed by a small threaded plucr 33 when
the device 1s 1n operation.

The section 2 of the casing is provided with
a-lining 34, having a port 35 leading directly
to the outer air, and this lining is faced to
form a seat for the train-pipe-opening valve

14, the latter having a cavity 36, which at

times may be moved to the position shown in

In this lining

£03,564

ing, as well as the opening 16, is of suchsmall | Fig. 8 in order to allow the train-pipe pres-
‘area that in the event of sudden reduction of

sure to exhaust to the outer air, and thus se-
cure a local air reduction at each triple valve.
This results in a serial action of the brakes
throughout the length of the train and avoids
the danuer usua.ll_v incurred in long trains by
the movement of the brakes at the forward
end of the train to release position by the air
surging through the train-pipe to the engi-
neer’s brake-valve and other difficulties which
are well known to exist in the use of triple-
valve mechanisms of the usual construction.
The piston 12 1s connected to a stem 38, that
extends through the wall of the section 2 of
the casing, and 1ts opposite end within the
section 2 of the casing is rigidly secured to
a flanged sleeve 40. Around the sleeve is
arranged a compression-spring 41, one end of
which bears against the flanged sleeve, while
the opposite end bears against a small parti-
tion 42, formed integral with the section 3 of
the casing.” This spring serves to retard
movement of the piston 12, and especially to
prevent such movement of the piston and
valve 14 as will result in the lowering of
train-pipe pressure through said valve on or-
dinary applications of the brake.
In order to prevent binding of the piston 13,
sald piston is preferably promded with a pe-
ripheral flange 43, which is cut away at points
for the passage of the bars 27 and 28. Near
the periphery of the pistons are arranged a
series of pockets 44, in which are placed pins
45, one end of each of the pins projecting out
through a guiding-opening formed in the rear

wall of the pocket and adapted to engage

against a vertical portion of the casing when
the valve 1s moved to retaining position shown
in Fig. 4. On each of the pins is an enlarged
flange 46, between which and the front wall
of the pocket extends a spring 47, tending
normally to project the end of the pin in the
direction of the main wvalve.
pockets are closed by plugs 48, which may
be readily removed when repairs are neces-
sary.

In operation, the parts being 1n the position
shown in Fig. 1 and 1t being desired to make
an ordinary graduated application of the
brakes, the train-pipe pressure is gradually
reduced in the usual manner and the pressure
equalizes from cylinder 10 through the port
16 to the train-pipe. At the same time the aux-
iliary -reservolr pressure equalizes through
opening 17 into the eylinder 11. The main
piston thereupon movesslowly away trom the
auxiliary reservoir, carrying with it the grad-
uating-valve and exposing the upper end of
the graduating-port 24. As the movement
continues the cross-bar 27 will engage against,
the face of piston 138 at the inner ends of the
slots 26, and then the two pistons 6 and 13
will travel together to the position shown in
Fig. 2, the main piston being cushioned by

the ring 4, which i1s preferably formed o f

The spring-
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leather or similar material, and the graduat- |

ing-port 24 being moved into alinement with

the brake-cylinder 21 and allowing the air to-

flow from the auxiliary reservoir to the brake-
cylinder. When the reduction of auxiliary-
reservoir pressure 18 sufficient, the train-pipe
wiil again equalize through opening 16, and

the main piston will be moved in the opposite |

direction, closing the graduating-valve and
retaining the pressure in the brake-cylinder.
During this movement the frictional resist-
ance to the movement of the main valve 15
causes the latter to remain in the position
shown in Fig. 2. Should a second application
be required, the main piston will again move
to the left on suitable reduction of “the tmm-
plpe pressure.

For an emergency application of the brakes
the train-pipe reduction is initially accom-
plished by movement of the engineer’s brake-
valve to emergency p031t10n and the pistons
6, 12, and 13 on the first car of the train will
all move bodily toward the left until they as-
sume the position shown in Fig. 3. This
opens the port 21 and the air rapidly equal-
izesinto the brake-cylinder from the auxiliary
reservoir. This movement of all of the pis-
tons simultaneously 1sdue to the fact that When
a sudden reduction is made there is not suffi-
cient time for the air to equalize through the
comparatively small openings 16 and 17, and all
of the pistons are therefore compelled to move
as one, and the brakes are quickly applied.
During movement of the pistons to the left
end on emergency reductionair cannot quickly
escape from the cylinder 10, and the resultant
movement of the piston 12 to the left com-
presses the spring 41 and results in move-
ment of the train-pipe valve 14 to the position
shown 1n Fig. 3, whereupon the train-pipe is
open to the outer alr through the port 35, and
a local reduction of train-pipe pressure re-
sults at the first car. 'This local reduction is
sufficient to start the brake on the next sue-

ceeding car, and the operation of the second
triple valve will result in a second local re-
duction of train-pipe pressure and will set
the brake on the third car, there being a se-
rial action throughout the train with no surg-
ing of the air from the rear end of the train
toward the usual exhaust-port at the engi-
The spring 41 again ex-
panding to its initial position forces the valve

14 and the piston 12 to the position shown in

Fig. 1, theair slowly escaping through the port
16 to permit its movement, so that the open-
ing of the train-pipe is merely momentary,
and the pipe may therefore be quickly charged
from the main reservoir. It will be seen that

under all circumstances either for gradual or
for emergency reductions the main piston 6
has a uniform stroke, the stroke being com-
pleted when 1t seats against the cushioning-
ring 4, while the extent of movement of the
remaining pistons is governed entirely by the-.

extent of reduction of train-pipe pressure and

the quickness with which such reduction is
accomplished.

Should the engineer desire to retain the
pressure 1n the brake-cylinder and at the same
time recharge the auxiliary reservoir whether
the train- cylmderls charged from one or more
applications, either oraduated Or emergency,
he moves his engineer’s brake-valve to full-
release position, and the sudden and heavy re-
charging of the train-pipe forces the parts to
the position shown in Fig. 4, the ported main
valve quickly passing over the exhaust-port
22 and permitting only a slight and immate-
rial reduction of brake-cylinder pressure.
At this time the leakage-groove is open and
alr may pass trom the train-pipe to the aux-
iliary reservoir. The projecting ends of the
pins 45 engage against the fixed wall of the
casing, and the springs 47 are all compressed
and are held compressed and the parts remain-
1ng in the position shown in Fig. 4 so long as
the engineer’s brake-valve 1s in the full-re-
lease position, inasmuch as the alr cannot pass
through the leakage-groove to the auxiliary
reservolr as fast as the train-pipe can be re-
charged. To release the brake, the engineer
places his brake-valve on lap or in running po-
sition, and the reduction from the release
pressure 1s such that the springs 47 will 1m-
mediately move the parts to the position shown
in Fig. 1 and permit the air to pass from the
brake-cylinder.

One of the principal difficulties found 1n or-
dinary triple valvesisthat in the event of the
valve being sticky 1t will cling to its seat and
will not move under a light reduction of train-
pipe pressure and at times the valve will hold

all of the parts from movement, until a sec-

ond and sometimes a third reduction is made,
whereupon the excess pressure on the stor-
age-reservolr side of the equalizing-piston is
so oreat that when the slide-valve moves the

piston and all attached parts fiy to the emer-

oency position, and the result i1s that the

brakes are all set, or probably only one, and

if an emergency apphc&tlon 1s made at only

one point 1n the train the latter 1s generally
parted. In the present case there are no
springs or other devices to resist movement
of the main valve, and if a slight reduction is
made and the main valve be chrtV the valve
will of course be held to i1ts seat; but the main
piston and the graduating-valve will be moved
and the piston 6 will therefore be separated
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from the piston 13, and if these two pistons

are separated 1t becomes impossible for the
valves to move to the emergency position, as
in an emergency application the two pistons
must retain the relation shown in Fig. 1 and
move simultaneously. This construction
therefore positively prevents an unintentional
emergency application of the brakes.

The main or equalizing piston 1s moved to
the end of its stroke under all reductions,
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while the main valve has two different ex-
tents of travel. The movement for an emer-
oency application is obtained without the em-
ployment of any momentary check-valve, as
usually practiced, and when the emergency-
port 1s opened 1t stays open, and while this
port is larce enough to allow instant equali-
zation of storage-reservoir and brake-cylin-
der the equalization of pressure will not close
the main port. but will remain open until the
main or equalizing piston and attached parts
are restored to initial position

When the brakes are applied for a g radu-
ated application, the left end of the main pis-
ton gently seats against the cushloning-ring
4, and when the brakes are applied in the
emergency application the air in the eylinder
10 1s caught between the pistons 6 and 12, so
that spring 41 acts as a cushion and allows the
piston 6 to seat gently on the cushion 4. T'he
latter seat further prevents auxiliary-reser-
volr pressure from escaping to the atmos-
phere should the train-pipe become defective
or the train part while the brakes are ap-
plied. Should the train part while the brakes
are off, the reduction due to the opening of
the train-pipe will automatically set the brakes
and the seating of the pistons on the cush-
1on 4 will prevent the escape of pressure to
the open train-pipe, or should the packing-
ring 7 leak when the brakes are set from any
cause this leather scat will still retain the aux-

1liary-reservoilr pressure.

If in applying the brakes the train-line 1s
not reduced faster than storage-reservoir pres-
sure can equalize through the passage 17 into
the cylinder 11, the brakes cannot be set 1n an
emergency application, as the pistons 6 and
13 will be separated to the extent shown In
Fig. 2, and 1n this case the main valve falls
short of the travel of the piston 6 to the ex-
tent thatthe pistons 6 and 13 are separated, so
that the graduating-port 24 only can admit air
to the brake-cylinder. However, after the
auxiliary-reservoir pressure has partly equal-
1zed into the brake-cylinder sufficient to allow
the piston 6 to lap the graduating-valve the
emergency application- of the brakes can be
made by making an emergency reduction in
the usual way.

One of the principal advantages of the
present valve 1s that it may beemployed with-
out interfering with the working of the triple
valves now in use and can be operated with
the ordinary engineer’s brake-valve. 1t 1s
further of such construction as to be wholly un-
der the control of the engineer, and the latter
requires no assistance from other members ot
the train crew in effecting any desired appli-
cation of the brakes or obtaining the release
of brake-cylinder pressure.

Having thus described my invention, what
1s claimed 18—

1. In air-brake mechanism, a triple valve

=gl

803,564

‘brake-cylinder - pressure-retaining position

under full-release pressure, and an auxiliary
means having a fixed limit of operative move-

ment for automatically moving the valve to
brake-cylinder-exhaust position under reduc-
tion of said pressure.
- 2. In air-brake mechanism, a recharging
triple valve having a main valve movable be-
vond brake-cylinder-exhaust position under
full-release pressure, and an auxiliary means
havine a fixed Iimit of operative movement
for returning said valve to brake- cylmder-ex-
haust position when the pressure is reduced.
3. Inair-brake systems, a main valve mov-
able under full-release pressure to a position
beyond brake-cylinder exhaust, a main piston
movable under the same pressure to auxiliary-
reservolr-recharging position, and means for
returning the valve to brake-cylinder-exhaust
position on equalization of the pressure, while
the piston still maintains feed position.

A recharging triple valve movable under

excess pressure to blank the brake-cylinder
port, and an auxiliary means having a fixed
limit of operative movement for moving the
valve to brake-cylinder-exhaust position on
reduction of such pressure.

5. In air-brake mechanism of that ty pe.1n
which the brakes are set by the reduction of
train-pipe pressure and equalization of auxil-
lary-reservolr pressure into the brake-cylin-
der, a main valve having an excess movement
beyond brake-cylinder-exhaust position, and
returnable to brake-cylinder-exhaust position
on reduction of train-pipe pressure, ancd an
auxiliary means for 1nsuring such return
movement. |

6. Ina recharging triplevalve, amainvalve
movabletoauxiliary-reservoir-recharging and
brake-cylinder - pressure - retaining position
under full-release pressure, and a spring for
restoring the valve to brake-cylinder-release
position, said spring being placed under stress
when the parts are subjected to full-release
pressure.

7. In a triple VEL]VC a main valve, a gradu-
ating-valve, means tor moving the main valve
to br ake-cvlmder blanking, and auxiliar V-Ies-

ervoir-recharging position when subjected to

full-release pressure, and a spring tor restor-
ing the main valve to brake-cylinder-exhaust

position when relieved from full-release pres-

sure.

8. In triple-valve mechanism, a casing hav-
ing a valve-guiding groove and provided with
a valve-seat, a main valve disposed in said
seat, a graduating-valve carried by the main

valve, and guided partly by said groove, and

independent operating mechanisms for the
two valves.

9. 'In a triple-valve mechanism, a main
valve, a graduating-valve, a piston connected
to the graduating-valve and provided with a
cvlinder, a second piston arranged within the

65 movabletoauxiliary-reservoir-rechargingand | cylinder and connected to the main valve,
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pockets arranged within the second piston.,
spring-pressed pins disposed in said pockets
and adapted to engage against portions of the
fixed casing when the parts are moved to re-
charging position,said springsserving to move
the pistons and valves to release position on
the reduction of train-pipe pressure.

In testimony that I claim the foregoing as

my own 1 have hereto affixed my signature in
the presence of two witnesses.

JOHN DILLANDER.

Witnesses:

- Fraxx J. Burxkes,
Ricuarp DeMINGS.
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