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To all whom ¢ mwy concerns

Be 1t known that I, Wanrs R V TURNER,
a_citizen of the “United States, residing at

Wilmerding, in the county of Allegheny-

and State of Pennsylvama have invented cer-
tain new and useful Improvements in Com-

bined Automatic and Straight Air Brakes,

of which the following 1s a 3p601ﬁca,t1011
This invention relates to fluid pressure

brakes, and particularly to a combined au-

tomatic and straight air brake apparatus.
The principal object of my invention 1s to
provide an improved apparatus of this char-
acter adapted to be governed by variations
in fluid pressure throuc-h a single train pipe.
- My invention, by oadly 00n51dered com-

prises a piston, sub] ect to variations in train |
pipe pressure and valve means operated

thereby for supplying air to the brake cyl-

inder from the train pipe, in one position,:
on an increase in train pipe pressure above

a predetermined normal degree of pressure,
and for supplying air to the brake cylinder
from the auxiliary reservoir in another po-
sition, on a reduction in train pipe pressure

below said normal degree of pressure, and

for establishing communication bttween an
exhaust port and the brake cylinder 1n an-
other intermediate position, and supplying
air from the train plpe to the aumlmry res-
ervoir,

In the accompanying dmwmﬂ's Flgure 1
is a central sectional view of a preierred

construction embodying my invention, with
the parts in straight air apphca,tmn POS1-

the | flows to the brake cylinder, but in order to

tion; Fig. 2 a 311'1111‘11 view, showing t
parts in full released position ; Fig. 8 a simi-
lar view, with the parts in automatic air

‘Lppll{'}atli}n position, and Fig. 4 a cross sec-

tion on line 4 of K Flo 3, ]001{1110' n the direc-
tion of the arrow.

In its preferred form, my invention com-
prises a casing a, havmﬂ a valve chamber d,
containing a main slide valve f, and a plston
chamber ¢, containing an actuating piston A.
The plston h also 0pemtes ) O'radua,tmo or
auxiliary valve n, having a movement rela-

tive to the main slide valve f, and 1s subject | c
on its outer face to fluid at tmm pilpe pres-

sure by way of the pipe 1.

The brake release p051t1011 of the plstcm h
~and maimn slide valve

f 1s shown 1 Fig. 2,
and 1s intermediate the straight air and ali-

tomatic application pos1t10ns

‘chamber

cylinder, until the fluid

A spring de-

.l vice ¢ actuated by a spring v resists the in-

ward movement of said valves and piston.
In this position of the parts, the brake cyl-
inder w is connected tluounh pipe 6, pas-

plied with fluid under pressure, it flows

BY ]‘JIRECT me

P’&mnmﬂ MM‘ :il w:m '

DO

‘sage 8, port 4, in the main slide valve seat,
and cawty 12 in the main slide valve f with
‘exhaust port 7. If the train pipe is sup-

60

through feed groove 17 around piston % to

valve chamber d. and thence through a pas-
sage 9 and passage 10 in the main slide
valve f, cmrlty 13 in the graduating valve n,
passage 11, port t and passage 2 to pipe 2’

“and the auxﬂmry reservoir @, charging the
‘auxiliary reservoir and the valve chambel y7/

to train pipe pressure.
In order to efiect an a,ppllcatlc}n of the

brakes by straight air, the train pipe pres-
sure is 1ncreased above the normal, which

may be assumed at 50 pounds for the sake
of 1llustration, the plStO' % 1s thereby moved
inwardly, compressmﬂ' the spring v and on

1ts preliminary movement shifts the gradu-
commumcatmn
through the passages 10 and 11 and thereby

ating valve n, closing
cutting off communication between the valve
and auxiliary reservoir, further
movement of the piston A shifts the main

slide valve 7, and the parts assume the ex—
‘treme 1nner position, as shown in Kig.

In this position, a passage 8 open to the
train pipe 1 and leading to the main slide
valve seat, is connected by cavity 12 with

port 4, leadmg to passage 3 and the brake

ylmder Fluid from the train pipe then

prevent the full train pipe pressure from
flowing to the brake cylinder, a pressure re-

ducmg valve is mterposed in the passage 8.

This valve may be of any desired construc-
tion, and as one form, I have shown a valve
7, subject to the p]:'essure of a spring s, the

‘tension of the spring being preferably ad-
Justed to the desired Tormal degree of pres-

sure in the train pipe, so that any increase 1n
train pipe pressure above that degree will
open the valve and admit fluid to the brake

brake cylmder substantially equals the dif-

| ference between the spring pressure and

train pipe pressure, then the valve closes.

Successive increases in brake cylinder pres-
‘sure may be made, as will be readily under-
8 stood, by radually 11101*@&511“10 the train plpe' .

pressure In the
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~ pressure. The stem of the valve 7 may be |

provided, if desired, with a guide 7/, having
openings therethrough for the free passage
of air. - _

In order to prevent the pressure in the

valve chamber ¢ from exceeding the normal

train pipe pressure, by reason of the increase

1n train pipe pressure, thereby tending to

effect the release of the brakes, when not de-

sired, a relief valve p, subject to a spring ¢,

may be provided, for controlling the release

~ of flmd from the valve chamber ¢ through a
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1t moves outwardly, again connecting
sages 10 and 11 so that the parts finally
‘assume the position shown in Fig. 2.
- A sudden reduction in train pipe pressure, |

passage 14, to an exhaust port 15. The
spring may be adjusted to a pressure slightly
above the normal train pipe pressure, say,
tor example, 52 or 53 pounds. .
The brakes may be released after a
straight air application, by reducing the
train pipe pressure to substantially normal
pressure, so that the fluid pressure on the
piston A being balanced, the spring w shifts
the piston and with it the graduating valve
n until the cavity 13 registers with passages
10 and 11, then the main valve f moves, and
the parts assume the release position, as
shown in Fig. 2, in which the brake cylinder

18 open to the exhaust port 7 and the auxil-

1ary reservoir is open through the passage 9
to the valve chamber and train pipe, and is
recharged. S

In order to effect an automatic application

~of the brakes, the train pipe pressure is re-

duced below the normal pressure, and there-
upon the higher pressure in the valve cham-
ber d moves the piston % outwardly and with

1t the main and graduating valves. In this

position, as shown in Fig. 8, the auxiliary

reservoir passage 2 is connected through pas-

sage 10, cavity 18 in the graduating valve,
passage 11 and port 5 with passage 3 leading

to the brake cylinder, so that fluid from the

auxihiary reservoir flows to the brake cylin-
der. When the pressure in the auxiliary
reservolr and valve chamber has fallen to a
point slightly less than the train pipe pres-
sure, the piston 2 moves inwardly and shifts
the graduating valve n, closing the passages
10 and 11. The brake cylinder pressure may

“be increased further by gradual reductions
- 50

In train pipe pressure, the operation being
similar to that of the ordinary triple valve.
The brakes may be released by increasing

the train pipe pressure, and thereby moving

the piston 4 inwardly. It will be noted that
the inward movement of the piston 4 moves
the graduating valve relative to the main
valve, and thus closes the passages 10 and 11,
but as the increase in train pipe pressure is

sulficient to compress the spring u, the piston

h moves beyond the release position, and on
equahization of fluid pressures on the piston,

pas-

950,736

as caused by the tramn pulling apart, or by
the engineer’s brake valve, shifts the piston
o to 1ts extreme outer position, seating on
the gasket . Passages 10 and 11, through
cavity 13, connect the auxiliary reservoir
with the brake cylinder and the auxiliary
reservolr pressure equalizes into the brale
cylinder, producing an emergency applica-
tion of the brakes.

It will be appavent that it is desirable to

employ an engineer’s brake valve of the

type having means for producing definite
predetermined pressures in the train pipe,
and for maintaining such pressures substan-
tially constant.

1 claim :(—

L. In a fluid pressure brake, the combina-

tion with a train pipe, anxiliary reservoir,
and brake cylinder, of a valve device oper-
ated by variations in train pipe pressure for
opening communication from the train pipe
to the auxiliary reservoir in one position
from the train pipe to the brake cylinder in
another position, and from the auxiliary
reservoir to the brake cylinder in ancther
position.
2. In a flmid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir,
and brake cylinder, of a piston operated by
variations 1 train pipe pressure, a main
slide valve actuated thereby and having
ports for supplying air from the train pipe
to the auxiliary reservoir in one position,
and from the auxiliary reservoir to the
brake cylinder in another position, and an
auxiliary valve having a movement relative
to said main valve for controlling said ports
i the main valve.

3. In a flmd pressure brake, the combina-
tion with a train pipe, auxiliary reservolr,
and brake cylinder, of a valve device oper-
ated at a predetermined degree of {rain
pipe pressure to supply air from the train
pipe to the auxiliary reservoir, and oper-
ated by an increase in train pipe pressure
above said degree to supply air from the
train pipe to the brake cylinder and by a

‘reduction In train pipe pressure below said

degree to supply air from the auxiliary res-
ervoir to the brake cylinder.

4. In a combined automatic and straight
alr brake apparatus, the combination witl
a train pipe, auxiliary reservoir and brake
cylinder of a valve device subject to the op-
posing pressures of the train pipe and the
valve chamber, normally open to the auxil-
1ary reservoir, for controlling the automatic
and straight air applications of the brakes,
and means operated by an increase in train
pipe pressure for closing communication
between the auxiliary reservoir and said
valve chamber.

5. In a combined automatic and straight
alr brake apparatus, the combination with
a train pipe, auxiliary reservoir, and brake
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cylinder of a valve device subject to _the op-

posing pressures of the train pipe and the
valve chamber, normally open to the auxil-

jary reservoir, for controlling the automatic
and straight air applications of the brakes,
and means operated by an increase in train
pipe pressure for closing communication be-

tween the auxiliary reservoir and said valve

chamber and means for limiting the pres-
sure 1 said
degree. . '

6. In a

posing pressures of the train pipe and the

valve chamber, and adapted at normal train

pipe pressure to establish communication
between the train pipe, valve chamber and
auxiliary reservoir, and operated by an in-
crease in train pipe pressure above normal

to close communication between the vulve

chamber and auxiliary reservolr and admit
luid from the train pipe to the brake cyl-
inder, and operated by a reduction 1 train
pipe pressure below normal to close com-
munication between the train pipe and valve

chamber and admit fluid from the auxiliary.

reservoir to the brake cylinder. B
7. In an air valve of the class described,

the combination of a main valve body pro-

vided with ports and passages therem and
therethrough connected with the train line
pipe, auxiliary reservolr and brake cylinder,
a slide valve therein arranged when 1n one
position to connect the train hine pipe with

the auxiliary reservoir, in a second position

to connect the train line pipe directly with
the brake cylinder and in a third position
to connect the auxiliary reservoir with the
brake cylinder, and means for operating said
slide valve by the variations of fluid pressure

in the train line pipe, substantially as de-

seribed. I o
8. In an air valve of the class described,
the combination of a main valve body pro-

chamber to a predetermined

fluid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir,
and brake cylinder, of a valve means, and
actuating piston therefor, subject to the op-

vided with a plurality of ports and passages

therein and therethrough connected with the

train line pipe, auxiliary reservoir, brake
cylinder and an atmosphere exhaust, a slide
valve movably mounted therein and ar-
-anged when in one position to connect the

train line pipe indirectly with the auxiliary
reservoir and the brake cylinder with the at-

mospheric exhaust in a second position to

connect the train line pipe directly with the
brake cylinder and in a third position to
connect the auxiliary reservoir with the

brake cylinder, and a maln piston in such

valve body operatively connected with said
slide valve to operate the same by the varia-
‘tions of fluid pressure on each side of said
‘piston, substantially as described. - o
described,
65

9. In an air valve of the class des ﬁ
the combination of a valve body provided

o0
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with a plurality of passages therein and

“therethrough connected with the train line
pipe auxiliary reservoir, brake cylinder and

an atmospheric exhaust, a slide valve cham-
ber and a main piston chamber, a slide valve
in said chamber provided with ports and
passages therein and therethrough arranged
when said valve is in one position to con-
nect the train line with the auxihary reser-
voir and the brake cylinder with the atmos-
pheric exhaust, when in a second position
to disconnect the last named ports and pas-

rectly with the train pipe and 1n a third
position to connect the auxiilary reservoir

and brake cylinders together, and a man

piston operating in the piston chamber and

subjected to the pressure of the train line

on one side and to the pressure in the slide

valve chamber on the other side so as to be
operated by the variations of fluud pressure
in the train line pipe, substantially as de-

‘scribed. - | . R -

o - WALTER V. TURNER.

Witnesses: _ s
- Harry Irwixn CROMER,

Roserr H. Wires.
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