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To all whom 1t may concermn:

Be it known that I, MAURY W. IHIBBARD, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
Illinois, have invented certain newand useful
Improvements in Fluid-Pressure Brakes, of
which the following is a specification.

My invention has application to that type

of valve device for actuating fluid-pressure

brakes in which the brake-release mechanism
and the service and emergency mechanism
are separateandindependentfrom each other,
both physically and operatively; and its ob-

ject is mainly to simplify the construction of -

such a device, reduce the number of its parts,
and perfect the reliability of its action. |

In the accompanying drawings, Figurel1s
a central vertical sectional elevation of my
valve device, and Fig. 2 a section of a detail
part thereof. | | o

The casing 1, which has a cap or cover 2, 18
provided with two chambers 3 and 4, respec-
tively, for the movable abutments, (pistons
or diaphragms, as desired,) whichin the draw-
ings are shown as pistons. The casing has
the usual connections with the train-pipe at
5, (denoted by T P,) with the reservoirat 6,
(denoted by R,) and with the brake-cylinder
at 7, (denoted by BC.) Within thechamber 3
travels the brake-release piston 8, actuating
the brake-release valve, which is shown as a
slide-valve 9, provided with a recess 10, gov-
erning the exhaust-port 11 and port and pas-
sage 12, leading from the brake -e¢ylinder
through passage or connection 7.
chamber 4 travels a piston 13, which 1s pro-
vided with a stem having a fluted or grooved
portion 14 and having the flange or enlarge-
mentls. Theextreme freeend 16 of the stem
formsthe service-valve proper and seats upon
and controls the port 17 in the hollow emer-
gency-valve 18, which in turn is seated (ex-
cept in emergency action) on aseat 19, pret-
erably formed on a separate bushing 20, In-
serted in the chamber 4 at its connection or
passage 7, communicating with the brake-
A split collar 21, held together by
a ring 22, surrounds the stem and its flange
15 and is secured to the inmer end of the
emergency-valve substantially as shown, al-

1

Within the

J

may be adopted.

the purpose designed, such as forming the in-
ner end of the emergency-valve with a cham-
ber in which the flange 15 may have move-
ment without affecting the emergency-valve,
The annular space shown

between the stem and the collar permits ofthe

passage of reservoir-airin the service action.
The casing has a passage 23 between the
train-pipe and brake-cylinder and governed
in one direction by the check-valve 24. This
direct passage to the brake-cylinder extends
throngh the passage 25 in the bushing 20, but
is normally closed ab this point by the emer-
gency-valve. A port or passage 26 commu-
nicates between the reservoir and the cham-

ber 4 on the reservoir side of the piston 13.

The train-pipe air is led from the train-pipe
nozzle or connection 5 through passage 27
into chambers 3 and 4 independently and on
the train-pipe side of these pistons, respec-
tively. A strainer 28, having its apex di-
rected against the air feeding through the de-
vice, is located in the train-pipe nozzleor con-
nection 5 to strain or deflect any dust or dirt

before the air reaches the interior of the cas-

ing. A chamber 29 is formed on the lower
part of the casing as a drain-cup, and the
same has anopening 30, communicating with
the train-pipe nozzle immediately below the

strainer and communicating with the train-

pipe air before such air passes the strainer,

'so that the deflected dirt may fall into the

cup. This cup forms a trap,inasmuch asitis
outside of the path of the train-pipe air and
unaffected thereby, such cup connecting with
the train-pipe -only through the contracted
throat or passage 30.

The two pistons are independent, and the
piston 3 is preferably made of slightly-larger
area, 5o that the same reduction in pressure
will have a greater and earlier effect on it
than on the other piston, causing such release-
piston to move first, thereby producing a con-
secutive order of movement of the pistons.
However, as a matter of abundant precaution
(rather than as a matter of necessity) toguard
against even remote possibilities, such as the
sticking of the release-valve piston from any
cause, means may be provided in the passage
26, which communicates between the reser-

though any other obvious construction for | voir sides of the two pistons, to cause such
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release-valve piston to move prior to the ad-
mission of reservoir-air into the brake-cylin-
der, although the service-valve piston may
have moved to open the service-port. Such
means are arranged in the inner wall 31 of the
chamber 3 and on the reservoir side of the
piston 8; but the same do not appear in full
lines on the central vertical section of Fig. 1,
because arranged at one side of such central
line, but is shown in such figure in dotted
lines. As shown, such means comprise sim-
ply a tube 32, open at both ends and having
a flanged rim 33, movable in a bushing 34,
which may be simply pressed into a cavity or
chamberatthe upper end of passage 26, where
1t communicates with the chamber 3, or else
1t' may be held in, as shown, by a screw 35,
screwing into the wall 31 of the casing 1 and
agalnst the bushing. Simply pressing the
bushing into such chamber or cavity will be
found sufficient.
end has an inturned annular flange 36,
through which the tube 32 is adapted to op-
erate, and also hasa port or passage 37 through
its side, communicating with the passage 26.

The parts being in their normal position
shown and the reservoir charged in the usual
and well-known manner past the release-valve
piston, upon a reduction of train-pipe pres-
sure for service action the release-valve pis-
ton will make its full travel outward to close

the brake-release and the service-piston will

unseat the service-valve. The reservoir-air
will then flow from the reservoir throu oh pas-
sage 206, through the split collar and the
grooves on the stem, and thence through the
open service-port to the brake-cylinder, pro-
ducing the usual service application of the
brakes. In case said precautionary means

beemployed in the communication 26 between

the reservoir sides of the pistons the reduc-
tion of reservoir-pressurein chamber 4 caused
by the opening of the port to the brake-cyl-
inder will cause the reservoir-air to act on the
right of the rim flange or piston 33 and move
the tube to the left, thereby establishing a
freecommunication betweenthereservoirand
brake-cylinder through the tube 32, passages
o7 and 26, and through the service-port, but
only after the brake-release piston has moved.
Until the brake-release has thus moved the
reservoir-air is choked or prevented from en-
tering the brake-cylinder. There is, there-
fore, no danger of exhausting the reservoir
to atmosphere in case the release-valve piston

should stick, although there might be a small | ,
will be retained by the choke-o

flow of reservoir-pressure, as the tube is not
designed to be air-tight. When the air flow-
ing to the brake-cylinder has reduced the res-
ervoir-pressure below the train-pipe pressure,
theservice-valve piston will move back to seat
the service-valve. On further reduction of
train-pipe pressure the same action occurs
until equalization between the reservoir and
brake-cylinder results. Upon restoration of
traln-pipe pressure the brakes will be released
and the service-valve seated. Upon a reduc-

This bushing at its outer

2 644,356

tion for emergency action the release-valve
piston will make its usual travel, which is
the same as in service action, to close off
the exhaust, and the other piston will make
a full travel, so as to cause the flange on its
stem to contact the split collar and lift the
emergency-valve from its seat, at the same
time closing the annular space before referred
to, thereby causing the reservoir-air to accu-
mulate to quicken the action of the piston 13
in lifting the emergency-valve. Simultane-
ously the train-pipe air will lift the check-
valve and flow to the empty brake-cylinder

| through the brake-cylinder port thus fully
| opened-by the emergency-valve. This pres-

sure in the brake-cylinder will be augmented

i by the reservoir-pressure, which will flow

rapidly through the grooves 33 on the exterior
of the emergency-valve, which grooves are
carried beyond the bushing and will enter
the brake-cylinder. Upon restoration of
train-pipe pressure the parts will assume their
normal position. (Shown in the drawings.)

In this device the construction and opera-
tion of the parts, which are reduced to a mini-
mum number, is most simple in character,
thereby contributing to the efficiency of the
mechanism. Moreover, the usual springs for
the movable abutments may be dispensed
with, and the device illustrated contains no

springs whatever excepta check-valvespring,

which is not concerned in the delicate opera-
tions, and consequently the movable abut-
ments are actuated in both directions solely

by fluid-pressure. |

It is required in actual practice that quick
action shall occur upon a train-pipe reduc-
tion of ten pounds or more, but not under
that amount. In my device the area of the
service-piston and that of the emergenecy-
valve 1s so proportioned, taking the friction
also into account, that the piston will not 1ift
1t from its seat unless a reduction of at least
ten pounds pressure ismade in the train-pipe,
whereby quick action cannot occuf unless
this differential of ten pounds exists between
the pressure on the two faces of the piston.
When from any cause the brake-release pis-
ton should thus fail to move, but the other
piston should operate as usual to open the
service-valve, only that pressure on the right
of the service-valve piston will be admitted
to the brake-cylinder, (which pressure when
admitted will exhaust to atmosphere, because
the release-port is supposed to be open,) and
consequently the normal reservoir-pressure
T device to
act against the brake-release piston, so that
such piston will have the full benefit of all
train-pipe reductions, which will eventually,
1f possible to move it at all, causeitto move re-
gardless of the operation of the service-valve.
To guard against such improper admission of
reservoir-air and the exhaust to atmosphere
under such conditions and to compel or at
least to urge the movement of the brake-re-
lease piston by failure to move at a train-pipe
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reduction which should ordinarily cause it
to move, are the main objects of the choke-off
device, which device is of course used to pro-
vide against remote contingencies and not as
an element essential to the practical opera-
tion of the valve device.

Although I have described more or less pre-
cise forms and details of construction, 1 do
not intend to be understood as limiting my-
self thereto, as I contemplate changesin form,
the proportion of parts, and the substitution
of equivalents, as circumstances may suggest
or render expedient and without departing
from the spirit of my invention.

I claim— -

1. In a railway-brake-actuating device of
the tvpe in which a movable-abutment-actu-
ated release-valve and a movable-abutment-
actuated service-valve are independent of
each other, the combination, with said valves,
of means for causing the full train-pipe re-
duction to affect the abutment of the release-
valve and cause it to move regardless of the
operation of the service-valve and the con-
sequent opening of such latter valve, the
movement of said means to permit the pas-
sage of auxiliary reservoir-pressure being de-
pendent upon the movement of the service-
valve.

2. In a railway-brake-actuating device of
the type in which a movable-abutment-acta-
ated release-valve and a movable-abutment-
actuated service-valve are independent of
each other, the combination, with said valves,
of means for holding substantially the full
reservoir-pressure against the release-valve
abutment untilsuchlatterabutment operates
its valve, the service-valve operating inde-
pendent of any movement of the release-
valve, the opening of said means being de-
pendent upon the movement of the service-
valve. |

3. In a railway-brake-actuating device of
the type in which the brake-release valve and
service-valve are independent, the combina-
tion, with said valves governing respectively
the brake-release ports and the brake-cylin-
der port, of movable abutments for actuating
them, and means for choking or preventing
the flow of reservoir-pressure through the
brake-cylinder port until the brake-release
valve has closed the exhaust, the opening of
said means being dependent upon the move-
ment of the service-valve. |

4, In a railway-brake-actuating device of
the type in which the brake-release valve and
service-valve are independent, the combina-
tion, with said valves, of movable abutments
for actuating them, and means in the route
of the reservoir-air to the brake-cylinder and
physically independent of the release-valve
abutment for assuring the closing of the ex-
haust from the brake-cylinder before the ad-
mission of pressure thereto.

5. A railway-brake-actuating device hav-
ing a brake-release valve independent of the

valve governing, in emergency action, both
{the reservoir and train-pipe pressure through
a port to the brake-cylinder, independent
movable abutments for operating the release-
valve and foroperating the service and emer-
gency valves, the abutment of the service and
emergency valves being operated and con-
trolled in all its movements solely by fluid-
pressure in a train-pipe reduction for service
action, the service-valve abutting the emer-
gency-valve and halting until a sufficient re-
duction is made in train-pipe pressure to pro-
duce emergency action. |

6. In a railway-brake-actuating device, a
drain-cup formed on said device and having
a single constricted port or opening commu-
nicating with the train-pipe nozzle of the de-
vice, but outside the path of flow of the train-
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pipe air and unaffected thereby whereby a

trap is formed, in combination with a sub-
stantially-conical strainer pointing against
the direction of incoming air and located in
said nozzle substantially above said port or
opening, whereby dust, dirt, &e., striking the
strainer will drop into said drain-cup and re-
main trapped therein without disturbance by
the flow or current of the train-pipe air.

7. In a device for actuating fluid-pressure
brakes, the combination, with a casing having

achamber with ports communicating with the

auxiliary reservoir and with the brake-cylin-
der, of a hollow emergency-valve normally
seated in the brake-cylinder port and having
a service-portcommunicating with the brake-
cylinder port, a movable abutment within
such casing and having astem movable within
the emergency-valve and whose free end nor-
mally closes said service-port, a flange or en-
largement on the stem, the emergency-valve
having a hollow portion surrounding the said
stem and its enlargement, but having a pas-
sage between the stem and such surrounding

- portion for reservoir-air and means for re-

leasing the brake-cylinder.

8. In a device for actuating fluid-pressure
brakes, the combination, with a casing having
a chamber with ports communicating with
the auxiliary reservoir and with the brake-
cylinder, of a hollow emergency-valve nor-
mally seated in the brake-cylinder port and
having a service-port communicating with
the brake-cylinder port, a movable abutment
within such casing and havingastem movable
within the emergency-valve and whose free
end normally closes said service-port, such
stem having a surface groove for the passage
of reservoir-air, a flange or enlargement on
the stem, a collar secured to the inner end
of the emergency-valve and surrounding the
stem and its flange but providing an annular
space around the stem for the passage ol res-

ervoir-air and means for releasing the brake-

cylinder. |

9. In a device for actuating
brakes, the combination, with a casing having
a chamber with ports communicating with

service and emergency valves, the emergeney- | the auxiliary reservoir and with the brake-

luid-pressure
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cylinder, of a hollow emergency-valve nor-
mally seated in the brake-cylinder port and
having a serviece-port communicating with
the brake cylinder port, a movable abutment
within such casing and having a stem mov-
able within the emergency-valve and whose
free end normally closes said service- -port, &
flange or enlargement on the stem, a split
collar secured to the inner end of the emer-
gency-valve and surrounding the stem and
its flange but leaving a space m*'ound the stem
for the passage of reservoir-air in service ac-
tion, and means for releasing the brake-cyl-

inder,

10. In a railway-brake-actuating devwe of
the type in which the brake- release valve and
service-valve are independent and located in

separate chambers in a casing, the combina-

tion, with such a casing, of movable abut-
ments in said chambers respectively, a pas-

sage communicating between said chambers

for the flow of reservoir-pressure with its end
in the form of a chamber or enlarged passage
next to the release-valve chamber on the res-
ervoir side of its abutment and a tube having
a flanged rim at its inner end and mova,ble
in said. chamber or enlarged passage to govern
such reservoir-pressure passage, said tube
choking such pressure in case the release-
valve should fail to move in advance of the
service-valve.

11. In a railway-brake actuating device, a
release-valve and a service-valve, abutments
for operating such valves, in combination
with means for preventing the normal free
flow of pressure from the reservoir if the re-
lease-valve should fail to operate and thus
fall to close the brake-release, the opening of
such means to permit the flow of reservoir-
pressure being controlled by the opening of
the service- VEﬂVG, the service-valve being ca-

pable of movement according to train-pipe re-
ductions and independent of the fact whether
the release-valve operates or not. -

2. A railway-brake-actuating device hav-
ing a4 movable-abutment-actuated release-
Valve and a service and an emergency valve
both aetuated by another and single abut-
ment affording no commumc&mon between
its two faces, and controlled solely by fluid-
pressure, a sli ghtreduction in train-pipe pres-
sure moving the service-valve to abut the
emergency-valve until a further reduction is
made and on a further reduction lifting the
emergency-valve.

13. In a raillway-brake-actuating device, a
release-valve and a service-valve, abutments
for operating such valves, the service-valve
abutment being always exposed on one side
to reservoir-pressure, in combination with
means for preventing the normal free flow of
pressure from the reservoir if the release-
valve should fail to operate and thus fail to
close the brake-release, the service-valve be-
ing movable according to train-pipe redue-
tions and independent of whether the release-
valve operates or not.

14. In a railway-brake- &Ctll&tll]ﬂ' device of

the type in which the brake- release valve and
service-valve are independent, the combina-
tion, with said valves governing respectively
the brake-release ports and the brake-cylin-
der port, of movable abutments for actuating
the valves and always exposed on one side to
reservoir-pressure, and means for choking or
preventing the fiow of reservoir-pressure
through the brake-cylinder port until the
brake-release valve has closed the exhaust.
MAURY W. HIBGBARD.
Witnesses:
LLOUISE L. SERAGE,
HATTIE O. IHALVORSON.

50

55

6o

75




	Drawings
	Front Page
	Specification
	Claims

