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Lo all whom it ey coicerm:
" Be it known that I, WALTER V. TURNER, &
~ citizen of the United States, residing at Wil-

merding, in the county of Allegheny and

s State of Pennsylvania, have invented certain

new and useful Improvements in Air-Brake

Systems, of which the
cation. - o

" This invention relates to that class of air

o brake systems known as
and “New York’’ air brake systems designed
for the generation and distribution of air
under pressure in the train pipes of a rail-

. way train, and particularly to the arrange-
15 ment and _
" ag will more fully hereinafter appear.
The principal object of the invention is to
provide a simple, economical, and efficient
air brake system. Other objects of the 1n-

following is a specifi-

20 vention will appear from an examination of

the drawings and the. following description
and claims. ' 3

The invention comprises principally an alr

brake system in which there are combined

an air pump, main, supply, and application

25
" reservoirs connected therewith, a train pipe,

and an. engineer’s valve provided with ex- |
haust valve mechanism for the train pipe

and connected with the three reservoirs and
30
- sure from the first two reservoirs to pipe and
 to operate the exhaust mechanism - of the
train pipe by admitting air from the appli-
 cation reservoir to the exhaust mechanism.
35~ In the accompanying drawings—
Figure 1 is a plan view in diagram of the
preferred form of the system, as it appears
when constructed -in accordance with these
improvements;.

40 Figure 2 is a vertical sectional elevation

-~ of the brake valve used in connection with |
- this system, taken on line (2) of Figure 3

Jooking in the direction of the arrow;

45 the same valve, taken on line (3) of Figure

2. looking in the direction of the arrow;

" Figure 4 is a partial elevation of the lower
portion of the valve body, to show the serv-

ice exhaust port; .

so  Figure 5 18 a plan sectional view, taken on

line (5) of Figure 2, looking in the direction

- of. the arrow and showing the parts of the
valve arranged for service position;

- v e p—

the “ Westinghouse’”

construction of the different parts,

with the train pipe to supply air under pres-

vtk

Figure 3 is a vertical sectional elevation of |

until it ceases to operate aft,

pipe ). _ 1t th o
Eetween the pump and application reservolr

c, _h,

| main reservoir

~ Figure 6 is a perspective view of the valve
seat for the rotary valve, looking at it from
above; S -

Iig. 7 a perspective view of the rotary

| valve, looking at it fromn the under side; and

Fig. 8 a sectional elevation of the brake
valve, taken on the V-shaped line 8 & of Fig.
5 looking in the direction of the arrow.

In illustrating and describing these 1m-

rovements I have only illustrated and will

rere describe that which I constder to be new,

taken in connection with so much as is eld
as will properly disclose the invention to
others, and enable those skilled in the art to
practice the same, leaving out of considera-
tion other and well-known elements, which
if set forth herein, would only tend to con-
fusion. - |

55
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In constructing an air brake system m ac-

cordance with these improvements
a main reservolr @ connected with an air
pump b by means of a pipe ¢, in which an ex-
cess pressure valve d 1s employed.
main reservoir is connected with an engi-
neer’s brake valve e
ervoir supply pipe /. o | _

An application reservoir g-1s provided for
holding high pressure and, in fact, any pres-
sure that may
say, one hun-
dred pounds to the square inch. This ap-
plication reservoir 1s connected to the air
pump by means of the pipes ¢, h, and 1, and
with the engineer’s brake valve by means of
Tt will be noticed that the connection

'S free from any controlling valve, which
would prevent fluid pressure as it i1s gener-
ated, from entering said reservolr.

A supply reservoir k 1s provided, and con-
nected with the air pump by means of pipes
and [, and with the engineer’s brake

pipe m. . o

valve by means of a |
provided

A train pipe 7 1s
with the engineer’s )
sition. 'The excess pressure valve d 1s inter-
posed between the air pump and the main
supply reservolr,
struction ordinarily employed for the pur-
pose of maintaning an excess of pressure In
the pipes ¢, k, and ¢, and the application res-
ervoir ¢ of about ten pounds over that in the
a, which excess of pressure 1

and connected

This

hy means of a maiu res-

be generated by the air pump

I provide )

IR

30

OO0

95

brake valve in proper po-

100

and may. be of any con-

10§




10

- supply and main reservoirs.

20

‘reservolr 1s. about ninety pounds, the ]i;
sure 1n the application reservoir will be about
one:hundred pounds,

ment taking the prelimina,rﬁ

2
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eration ‘of the system, as will hereafter ap-
pear. I the desired pressure in the main

- To control the supply of fluid under pres-
sure 1n the supply reservoir, a fluid pressure
controtling valve z is provided and inserted

between the pipes b and I. This fluid pres-.
sure controlling valve may be of any usual
construction which will permit the .desired
pressure—say up to seventy pounds to the

square inch, to enter the said supply reser-
voir, and which will cut off the excess supply,
the application reservoir by this arrange-
' as well as the
excess of pressure, above that in both the

In constructing an engineer’s brake valve

for use In connection with his system, as -

~ shown in Figures 2 to 7, inclusive, I have pro-

25

30

vided a main valve body formed of three

parts; a bottom portion 6, intermediate por-
tion 7, and upper cap portion 8, secured to-
gether by means of the bolts 0. The inter-
mediate portion of the valve body
vided with a valve seat p, upon which a ro-
tary valve g operates, such valve being oper-
ated by means of a stem portion r, having a

- bearing in the upper cap or portion of the

valve body, and its lower triangular end s
fitted in a.central recess in the rotary valve.

- -The stem is'provided with a valve handle ¢,

~ tioming the velve.
40

- 1n turn having a spring-préssed pawl u ar- |
ranged to contact the stops 9 on the flange v

of the upper part-of the valve body, all as are
generally used to guide the engineer in posi-

The lower yuit of the valve body is pro-
vided with an exhaust chamber w, in which

~ an exhaust slide valve 10 operates to open

45

50

55
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and close a triangular service exhaust port
12-for ‘the train pipe. ' This exhaust cham-

ber connects with the lower part of a piston
chamber in which an exhaust piston vy oper-

ates. This piston has a stein z, the shoulders

¢ and 2 of which operate the exhaust slide

valve. It will be seen that these shoulders

permit a certain amount of loose play to the

piston before the exhaust valve is operated.
The exhaust valve piston is operated to close |

the exhaust both by means of a coiled spring
24; and during active use by fluid pressure

contained in the train pipe and below the
‘piston, and to open it by means of superior

flumid pressure adivitted from the application
reservolr above the said piston, all of which
will- more fully hereinafter appear. The
body of the valve is provided with three pas-

sages, 13, 16, and 18, which connect respec-
tively. with the main reservoir, the train:

pipe; and the supply reservoir. The pas-

sage 13 1s adapted to have ‘continuous con-
nection with the chamber 14 at the top of the

Ires- -

1S pPro-

I
|

T ——

| passes down through a passage 15 in the ro-

' the valve seat with the top of t

of the brakes.

‘the application reservoir is utilized in:thé op- %alve, but the passz'],ges 16 and 18 are not so
connected, the passage 16 being adapted to

be shut off by a turning of the rotary valve ¢,
and the passage 18 not having any connec-
tion with the (ﬁ-amber 14, but being adapted
to be connected with the train pipe 16 by

' means of the cavity 17 on the under side of

therotary valveq. The rotaryvalve q is pro-

vided with a passage 15(Fi%uré 3), by means

of which passage the chamber 14 and conse-

quently the passage 13 is connected and dis-

connected with the passage 16. As clearly
shown in Figure 11, the bottom of the rotary
valve is provided with a plurality of grooves,
17,27, 4nd 29, and as shown in Figure 10, the
valve seat pis provided with a plurality of

openings, 21, 30, and 28, in addition to the
previously mentioned passages 16 and 18.

The grooves in the valve and the passages in

‘the-yalve seat are so arranged relatively,

that by adjustment of the rotary valve, any

fe

desired connection may be made, as will be

more fully explained hereafter. The pur-

_pose of the groove 17 is to ¢onnect the pas--
sage 16 with the passage 18, thereby admit-

ting pressure from the supply reservoir to
the train pipe. The purpose of the groove
29 1s to connect the top of the ﬁassage 21 1n

In the valve seat, which passage 30 has con-
nection to the application reservoir. When
this connection is made, pressure is admitted
from the application reservoir to the upper

and opening the exhaust 12. The groove 27
connects the top of .the passage 16 with the

top of the exhaust port 28. This exhaust-.

port, as indicated in Figure 6, extends verti-

' cally through the valve seat and then turns at

an angie and leads to the outerair. When the

rote:y valve 1s in the proper position to con-

nect the passage 16, and the exhaust port 28,
by means of the groove 27, while the other

Q0

e passage 30 -

95

~side of the piston y, thereby forcing it down -

IG!

10/

passages are blanked, o very rapid exhaust is

-ailowed from the train pipe to the outer at-

I1C

mosphere, giving the emergency application i

The relative position and
function of the various passages will be more

fully -appreciated when taken in connection
with the recital of the operation, which fol-
lows. R a o

Describing' the operation of the System

‘when the handle of the engineer's brake

valve is in its first position, (viz., release po-

sition—line 1-of Fig. 5, see also Figs. 2 and 3)
or that assumed when the brakes are re-

leased by the admission of fluid pressure to
the train pipe, and to obtain a direct re-
charging of the train line system from the

- main reservoir, the valve-body is provided

with a port or passage 13 connected with the

main reservorr pipe f and leads to a chamber:
14 above the rotary valve, so that air under

pressure contained in the main reservoir

115

12C

139



~ a manner to quickly charge the train pipe

20

30

~ also thereby between
- the train line.

35

.50
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tary valve, which is registerin with pas-
sage 16 in the valve seat and body—see Fig.
3—and is guided through these passages into
the train pipe n, and the train pipe charged.

‘or re-charged directly from the main reser-

voir and at the pressure contained therein in

and release the brakes.

When the engineer places the valve handle
in its second or running position—as shown
at line 2 in Fig.-5—the passages 15 and 16
are disconnected, or, in other words, usthg
the  technical term, ‘‘blanked.” At the

~ same time a groové 17 in the under face of

the rotary valve connects the supply reser-

voir passage 18 with the passage 16, which,

in turn, is connected with the train pipe n

(see Fig. 3), so that air under pressure of | anc ! _
1 3 " This also closes the triangular shaped

seventy pounds from the supply reservoir 1S
fed through these passages 18, 17, and 16 to

i

[ ]
]
I
d

' two small passages, 25 and 26,

l

the train pipe and the train pipe pressure .
" maintained at the desired amount, viz., sev-

enty pounds to the square inch, while. all |
~ other ports and passages in the engineer's |

. 25‘

valve are blanked. At the same time 1t will
be seen (see I'e. 3)

ber 20 below exhaust valve piston y to keep

the same at its upper limit of movement and

close the exhaust passage 12 between the

exhaust chamber and the atmosphere, and

_ the atmosphere and
The system 1s now arranged
in such manner that there are ninety pounds
pressure in _ _
pounds pressure (to the square inch) in the
supply reservoir. o I

“When the valve handle is placed in the
third or ‘‘lap”’ position—as shown at line 3 in
Fig. 5-—all ports and passages in therotary

valve seat and rotary valve are blanked.
When the handle of the engineer’s valve 1s

on line 4, namely, is placed in the fourth or
“‘service’’ position (as shown particularly in
Fig. 8), a small service application port 21 in
the valve seat—and which leads therefrom
down into the piston chamber 22 above the

exhaust piston—-is, through the instrun.en-

tality of groove 29 on the under side of the
30 extending through the
connected with the applica-
that superior fluid pressure

with a passage
valve body and

tion reservolr so

is free to pass from the application reservolr
through pipe j, passage 30, groove 29, and
‘passage 21 to said

HAS piston chamber 22, above
the piston therein, to depress it against the
tension of helical spring 24. When the
loose play between the shoulders on the piston
stem is taken up, the exhaust slide valve is

moved downwardly so as to gradually un-

cover the triangular shaped service exhaust
12, thereby connecting the train
pipe with the atmosphere,

‘that by means of a by-
pass 19 air under pressure 1s fed into the ex-
haust chamber w and into the piston cham-

the main reservolr and seventy |

‘rotary valve; brought 1nto communication .

the engineer may make.

- The release o
accomplished by putting t

train line reduction in a gra
The engineer holds the valve at “‘service”

adual manner.

..13_

position until the required reduction is made

in the train pipe, and thenreturns it to ‘“‘lap”
bosition, blanking the application ports or
passages above

described. At the same time -
which con--

70

nect the upper part of the piston chamber 22 .

with the train line passage 16 are open,

in that chamber and in the train
pipe. The pressure in the chamber 22 1s
thus gradually reduced to that contained 1n
the train pipe, and the piston,with
ance of the helical spring 24, is gradually

| raised. to first blank ‘the passage 26, which

partly retards the movement of the piston
and finally blank passage 29, as shown 1n Iig.

exhaust passage in a gradual manner, ‘which,

on account of its peculiar shape, provides for
a gradual cut-off of the train line reduction,

thereby preventing any ‘‘surge” of air inthe
train pipe, .as might result
line exhaust to be cut off suddenly. If other
reductions are required, it will be seen that
_ it by repeating the
application and moving

the brake valves may be

or ‘““release’’ position, as
the main reservoir to flow
train pipe and restore the pressure

When an emergency application of
brakes is required, the rotary valve handle ¢

therein.

is moved to the-fifth or emergency position,

as shown at line 5—Figure 5. In this posi-

tion all the ports and passages from the main
reservoir to the train pipe are blanked, as are
“the ports and passages from the

voir, but the rotary valve seat ]
such position that a groove 27 in the lower
face thereof connects the train line passage

16, as shown, with a supplementary large

emergency exhaust passage 23 in the valve
' seat, thereby permitting a reduction. of the

train line pressure through large passages and

direct to the atmosphere. - o
Having thus described my invention and

llustrated its use, what I claim as new, and

desire to secure by Letters Patent, is the fol-

lowing: | AR S _
1. In combination, ‘a miain ‘reservolr for
relatively high pressure, a supply reservoir

application reservoir for a higher pressure

the rotary valve to
service position as often as required. - o

e valve in the first
described above,

‘and again permitting air under pressure from '

est directly. to the

Yel- 3

the

* | so that -
an equalizing effect can take place between
the pressure

75

the assist-
8o

were the train:.

90

g5

105

supply reser- -
is - moved to

110

115

L 20

for relatively lower or train line pressure, an:

‘than that of the main reservoir, means for
‘maintaining the desired pressures in these

125

reservoirs, & train’ pipe and an engineer’'s

valve provided with service exhaust means
and having connection to the three reservoirs
adapted to connect the

't3lo

and train pipe,-and

so as to make a | main and supply reservolrs to the train pipe,




A
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and to connect the application reservoir to | voirs and with the train pipe to supply pres-

the service exhaust means, whereby such
means are operated. _ : .
2. In combination, a main reservoir for

relatively high pressure, a supply reservoir

for relatively lower or trdin line pressure, an

aﬁplication reservolr for a higher pressure
"~ than

1C

20

35

3o

that -of the main reservoir, means for

“maintaining the desired pressures in these
reservoirs, a train pipe and an engineer’s valve

provided with service exhaust means and a di-
rect exhaust and having communicéationtothe
reservolrs and train pipe adapted to connect
the main and supply resérvoirs to the. train
pipe to connect the train pipe to the direct

exhaust and to connect the application res-

ervoir to the service exhaust means whereby
such means are operated. S

- 3. In combination, a main reservoir for
relatively high pressure, a supply reservoir

“for relatively lower or train line pressure, an

application  reservoir for a higher pressure
than that of the main reservoir, means for
maintaining the desired' pressures in these
reservoirs, a train pipe and an. engineer’s
valve connected to the three reservoirs and
the train pipe and having a direct exhaust

port and a service exhaust valve comprising
‘a piston for governing the service exhaust
valve, and a rotary valve with connections |
- whereby the main and supply.reservoirs may

be connected to the train pipe and the train

- pipe to the direct exhaust, and whereby con-

35

40

nection between the application reservoir
and the service exhaust cylinder is made for
opening the service exhaust valve. =
4. In combination, a main reservoir for
relatively high pressure, a supply reservoir
for relatively lower or train line pressure, an
plication. reservoir for a higher pressure

a
than that of the main reservoir, means for

- maintaining the desired pressures in these

45

reservoirs, a train pipe and an engineer’s
valve connected to the three reservoirs and
the train pipe and having a direct exhaust
port and a service exhaust valve and com-

Erising a piston for governing the service ex-

§o having a connection on the other side where-
by it may be connected to the application |

55
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. 05

aust valve continuously exposed on one side
to train pressure to keep the valve closed and

b

reservoir to open thé vilve, and a rotary

valve with connections whereby the main

and supply reservoirs may be connected to
the train pipe and the train pipe to the di-

rect exhaust, and whereby connection be-
tween the application reservoir and the ser--

vice exhaust cylinder is made for opening the
service exhaust valve., -
5. In an air brake system, the combina-
tion of an air pump, main supply and appli-
cation reservoirs connected the.rewitllqir 8
train pipe, and an engineer’s valve provided
with exhaust valve mechanism for the.train
ine and - connected with the three reser-

-

|

l

sure from the first two reservoirs to the train
pipe and to operate the exhaust valve mech-
anism of the train pipe by connecting the ap-
plication reservoir therewith, substantially
as described. -

6. In an air brake system, the combina-
tion of & main reservoir, a supply reservoir,

an application reservoir, a train pipe, an en-

gineer’s valve body provided with four pas-
sages connected with the main, supply, and

application reservoirs and train pipe, an ex-

haust chamber provided with a service ex-
haust, an exhaust valve in the exhaust cham-
ber, a piston connected therewith, and a ro-
tary valve provided with one passage to con-
nect-and disconnect the main line reservoir

| and train pipe, a second. passage to connect

and disconnect the supply reservoir and
train pipeé, and a third passage or groove to

connect and disconnect the application reser- -

70

voir with the chamber on one side of the ex-

haust valve piston so as to operate the ex-
haust valve and open the service exhaust by
the superior pressure in the. a,é)plicati on
reservolr, substantially as deseribed.

90

7. In an air brake system, the combina-

tion of a main reservoir, a supply reservoir, a

train pipe, an application reservoir, an engi-
neer’'s valve body

connected with the main, supply, and appli-
cation reservoirs and train pipe and provided
with an exhaust chamber having a service ex-

haust; an exhaust valve in the exhaust cham-

ber provided with a piston for opera.ti_n% the

same,.and a rotary valve in the valve b
rovided with one passage to connect and

gisconnect the main reservoir and train pipe,

a second passage to connect and .disconnect

the supply reservoir and train pipe, a third
passage to connect the application reservoir

with the chamber on one side of the exhaust

valve piston to operate the same and open
the service exhaust, and a fourth passage to

rovided with an emer-
'gency exhaust and passages therethrough

95

1CO

ody

105

10

connect the tramn-pipe with the emergency

exhaust, substantially as described. =

& In an _air brake system, the combina-

tion of an air pump, main and supply reser-
voirs connected therewith, controlling valve

mechanism 1n the connections between the
alr pump and the said reservoirs, an apphica-

115

tion reservoir having free communication

with the air pump, a train ﬁipe, an engineer’s

brake valve connected with all of said reser-
voirs and train pipe and provided with an ex-
haust chamber having a service exhaust, a

| slide valve for opening and closing said ex-
| haust service, a piston connected with said

shde valve and exposed on one side to train
line pressure for operating said slide valve,
and a rotary valve in said engineer’s valve
body for connecting and diseonnecting the
main and supply reservoirs with the train

120

rzg

‘pipe and the application reservoir with the 110
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‘other side of the exhaust valve piston, sub- maintained in the application reservoir than
stantially as described. = - . o i in the first reservoir, a train pipe and an engl- 15
9. In an air brake system, a train pipe, | neer's valve provided with service exhaust
means including a main reservoir for supply- . means and having connection with the two
ing pressure therefor, an engineer’s valve pro- reservoirs and adapted to conneet the first
vided with service exhaust means, an appli- | reservoirs with the train pipe and to connect
cation reservoir for operating such service ex- : the application reservoir with the service ex- 20
haust means, and means whereby a higher | haust means whereby such means are op-

pressure ‘s maintained in the application ; erated.

reservoir than in the main reservorr. | . WALTER V. TURNER.
" 10. In combination, a reservoir for supply- ;  Witnesses: o .
ing pressure to the train line, an application | ‘THoMAs F. SHERIDAN, .

- Teservoir, means whereby a higher pressure 1s - "Harry Izwin CROMER.
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