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PATENT GFFICE

CHARLES A. CAMPBJ:.LL, OF WATERTOWN, NEW YORK Aserel\fce TO THE NEW. YOR.K :
AIR BRAKE COMPANY A CORPORATION OF NEW JERSEY -

FEED "VALVE FOR AIR BRAKES

Appheatmn ﬁled September 24, 1927 Serlal No 221 810 .
Mounted in the body 6 is a splder 7 Whlch

This 1nvent10n relates to. air - brakes and
particularly to the feed valve which, under
the control of the engineer’s: braLe valve,
malntalns the brake pipe pressure when the

5 engineer’s brake valve is in running position.

One of the most important ob]ects of the
invention is s0. to connect, the feed valve with
the engineer’s brake valve and the brake pipe
that a close recrulatmtr actmn is secured at all

10 times:

Other details of invention res1de in fea-

~ tures of construction and mounting of the

valve . which contribute: to ease of construc-'

tion and certainty of action and facilitate

15 the dismounting of various units when neces-
sary, without requlrmo dlsmountmg of re-
lated units.

The preferred embodiment of the inven- .

tion is illustrated in the accompanylnd draw-
;20 1ngs in which:
' Flg lisa dlagrammatlc vertical axial sec-

tlon of a standard model L brake valve with-

the improved feed - valve attached. The

brake valve is shown in running position. .
25 Fig. 2isa fragmentary dlacrrammatlc view
illustrating a portion of the engineer’s brake
valve, but showmo' the rotary valve in the re-
lease posﬂzlon

Fig. 3 is a vertical axial section of the. feed
valve shown in Fig. 1 but ona larger scale.

Fig. 4 isa detail fratrment‘rry section show-
ing the attachlng lugs for mounting the feed
valve on the engineer’s brake valve.
-on a reduced scale. Yoo

In Figs. 8 and 4 the main ports. of the feed
valve are shown as actually construeted i €.,
in different vertical planes.”

In Figs. 1 and 2 the ports and passaoes are

30

conventionally shown as all in ene-plane-to

facilitate explanation, ‘but other arrange-
mernts may be, and ordmarlly will be adopted

Referring first to Fig. 8 , body 6 of the feed
valve is cast in one plece and its general forim

40

can best be- understood by. reference to ‘the,

45 drawmgs

‘body 6 to receive'it.
spider 7 is formed with an annular shoulder’
12 which positions the cylinder bushlng 13
‘relatively to the spider.

(Dr awnf

has a central hub-portion 8 terminating at its
lower end in a sleeve 9 which makes a sliding
fit with a portion of the body 6. Above the

sleeve 9 1s a flange 10.  This seatson a gasket '

11- which rests on a shoulder formed in the
At its upper end the

The cylinder bushing 13 makes a sliding fit
within the body 6 and is clamped in place by
a head or cover plate 14.  The head 14 is'pro-
vided with a centering flange 15 which en-

gages the cylinder: bushmor 13 while a gasket

16-serves to produce a tlght joint between the
head 14 on the one hand and the body 6 and
bushing 13 on the other. * The pressure trans-
mitted through the bushing 13 and splder 7
is exerted on the gasket 11, thus producing
a. tight seal between the ﬂanve 10 and the
body 6. .

The hub 8 i is counterbored to receive bush-
ing 17, preferably of brass, and in this bush-
ing slides the stem 18 of the main feed valve
19. Above bushing 17 stem 18 is reduced in
diameter and is crulded by a portion of spi-
der7. This reduction of diameter: serves fuar-
ther to.check leakage.

“The feed valve 19 has an annular- seatmd
surface 21, of soft metal, such as Babbitt

85
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metal, and thls coacts Wlth a.-seat 20 formed *

n the upper end of removable seat bushing

“Bushing .22 is retained by prOJectmg -
~spaced Tugs 98 on threaded plug 23.

and seat 20 control a connecting passage be-

Valveld

tween the inlet passage 24 and the d1scharge :

- passage 25 formed in body 6.

The member 23 has a ﬂcm(re 26 which
makes a seal with the outer W‘lu of the body
6, while a gasket 27 produces a tight seal
hetween the ‘member 29 and ‘that Portlon of

the body 6 which intervenes between the pas--
The construction is such -

sages 24 and 25..

) that the membelc; 22 and 23 ‘md the valve
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are:secured. o B
=" The piston 86 is' constantly urged. ipward
by a spring 49, The lower end of the spring

19 may all be withdrawn without disturbing
other portions of the mechanism.

The stem 18 is provided with the usual
sealing grooves 81 and with a:conical valve
surface 32 which seats against the conical
seat formed on the lower end of the bush-
ing 17; Thus leakage past the stem is mini-
mized at all times and-in the full open posi-
tion ‘of the valve is precluded.’ Such leak-
age as ‘oceurs. is vented to the atmoesphere
through ‘port 33 in hub 8 and: port 84 in
body 6. There'is also a port 85 through the
spider T which vents the space below the
valve actuating piston to atmosphere by way
of port 34. This valve actuating piston is
shown at 36 and has the usual packing ring
37, It is mounted on a stem 88 against a
shoulder or ¢ollar 39 and is retained by rivet-
ing the end of the stem as indicated at 41.
The stem 38 is materially smaller than the
stem 18 whichi is counterhored to réceive-it.
The counterbore is so deep that stem 88 enters
into thrust relation with valve stem 18:at or
below the lower‘end of the guide bushing 17.
Thus resistance to wobbling of the valve and
a reduced tendency -of the valvé to wobble

1s positioned by a hub portion 43 formed on
the spider. 7. S ‘ :

' "Achoke plug 40.is mounted in the head 14: '

and offers a bleed communication of definite
effective area from the space at the upper to
the space at the lower side of the piston 36

by way-of passage 44 in head 14 and casting

6. This plug is preferably made of hard-
ened non-corrosive alloy steel .and ig formed
with a sharp edge at the entrance (lower)
end of the bléed port so as to minimize the
tendericy of dust to accumulate ‘at such en-
trance.” The usé of -hardened non-corrosive
alloy stee! for the choke port-is for the pur-

© pose of permitting this port to be cleaned
-without” danger of enlarging the port, the

maintenance of its size being an important
factor in the precise functioning of the.feed
valve. ‘ S

The. position of piston 36 depends upon
the rate of supply of air .to the space above

- the piston, the maximum rate being greater

85

than the discharge capacity of the port in
the choke plug. . The air discharging through
the choke port escapes to the atmosphere by

way.iof port 34. - The supply of air to.the

space above piston 36 is controlled by a sec-
ond choke plug and ‘a-loaded- diaphragm

-valve, and arrives through passage 45 which
. is formed partly in the body 6 and partly in
the removable cap 14. = - . :

" Projecting through the port 45 and thread-
ed into the body 6is:a valve seat member 48
which seals with the body 6 above port 45

by ‘means of the flange 47 and which seats
-on a gasket 48 by which means it males a

1,781,747

tight joint with the body 6 below the port
45. The member 46 has an axial port 49
and communicating radial ports 51 which
lead to the passage 45. 'The tubular end of
the member 46 projects into a circular cham-
ber 52 formed in the body 6 and there ter-
minates in an annular seat 58 against which
a diaphragm b4 at times seats to perform a
valve function. .

. Fixed in the bore 49 of the member 46 is
a choke plug 55, similar to the choke plug 40
but having a larger capacity: This plug is
preferably located closely adjacent the annu-

- lar valve seat 53 so that it$ throttling action

is at a point closé to the seat which 1s favor-
able to quick opening action of the valve dia-
phragm. The choke plug 55 is likewise pref-
erably made of hardened non-corrosive steel.

The diaphragm 54 seats against a shoulder
defining the lower margin of the chamber 52
and is clamped and sealed in place’by a ring
56 and clamping nut 57 which is threaded
into the body 6 and bears upon the ving 56.
Projecting downward from the nut 57 is a
tubular spring ‘box 58 The lower portion
of the spring box'58 is-threaded, as shown at
62, to receive an adjustable spring seat: 63.
Mounted in the spring seat 63 is the thrust
spring 64 whicli engages at its uppet end a

thrust member 65. This thrust member-has |

#-conical end seated in-a more obtuse conical-
recessin the diaphragm thrust member 61 and
thus imparts to the diaphragm through such
thrust member the thrust of the spring 64

centrally and in a right line withouf any lat- in

eral deflecting tendency. This arrangement
msures accurate deflection of the diaphragm
54, as the spring 64 and the pressure in the

chamber 52 react against each other.

_Since the member 46 is removable and may i

be removed at any time, stop lugs 66 are pro-
vided in the diaphragm chamber to limit the
upward motion of the diaphragm 54  when
the member 46 is removed. The lugs 66 are
so dimensioned that the diaphragm 54 does
not contact with them ag the diaphragm is
flexed in the normal functioning of the de-
vice.
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The space below the diaphragm 54isvented

to the atmosphere and drained of moisture by
drain ports 67 which leads downward from
an annular groove 68 formed in the clamping

nut 57 and by a port 69 which is formed in

the extreme lower end of the spring seat 63.
"The stress on the spring 64 is adjusted by

turning the spring seat 63 and in many classes

of service it is necessary to set quickly for

‘either of two adjustments, one for use with

freight brakes and the other for use with
passenger brakes. To permit this the spring
seat 63 is formed with an upward projecting
stop lug 71. Tts motion is limited by two ad-
justable collars 72 and 73, each of which is
adjustable vertically and angularly on the
outside of the spring box 58. The stop collars

115
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72 and 73 are ‘in ‘the form -of split collars

_-clamped by'screwsand they may be-so-set by

longitudinal and angular motions of the two -
the brake valve is the _equalizing piston por- -

0

‘eollars as to limit -the -adjusting motion of

the spring seat 63 between any desired limits

within the range of motion.of the spring-seat.
Tt will be observed that the lug 71 moves in a

‘spiral path so:that the stop collars 72 and 78
Tmay be set to permit- any desired range of

motlon '
“The space 52 above dlaphraam 54 is con-

“nected by a passage 74 with a threaded open-

ing 75. A plug 29-is threaded into body 6

15

and has'a portion extending through passage
74 but not obstructing such passage. It
makes a tight joint- with body 6 by means of

~ aflange and by means of gasket 0. 'Mounted
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1in a recess in‘theend of plug 29 is-a ball check
valve 50-urged closed by spring'59 whose ten-
sion is adj usted by nut-60. The check 50 per-

mits flow from passmcre T4t0 dlscharge port
25'by way of choke 70 and ports 76 but closes
against back flow. -

T‘urnlncr now to Fig. 4, 1t Wlll be observed

that the body 6 is formed with a pair oflugs

77 and 78, by means of which the feed valve

may be connected to the pipebracket portion
79 of an engineer’s brake valve (see I'ig. 1).

Inasmuch, however, as certain types of feed

‘valves nowin common use 1equ1re very’ 10710" :

studs, the body 6 is formed with a second pair
of lurrs 81 and 82 having openings alined with
the openings in the lugs 77 and.78. . Thus it

is 1mmate1 1al whether the pipe bracket ofthe -

engineer’s brake valve is provided with long

77 and 78 are used. Ifthe studsarelong they
merely project through:the lugs 77 wnd 78,
then through the luors 81 and 82 and are
clamped by auts. seafmo‘ on lugs 81 and 82
(see  Fig. 4). This construction -avoids the
necessmy of interchanging studs when substi-
tuting. this type of - tfeed valve for either of
two others. To preclide the mounting of the
feed valve in inverted position.a. posmomno'

‘lug 85 is provided.

The structure just described has a number
of practical advantages from the standpoint

‘of manufacture and assembly. -Both valve

seats may be withdrawn without disméunting
other mechanism. ~When the member 46 is

“withdrawn - the dlaphragm is:.sustained
“The piston . and -

against excessive flexure.’
cyhnde1 Jbushing may “be readily removed

and replaced without' disturbing other partsf

of the mechanism. Ttis feasible to make the
cylinder b ushing 18 of brass and the spider 7
of cast iron; or:cther inexpensive material.

- All vent ports are so located as to drain
‘moisture from' the device, and finally. each

part is readily accessible. :
The feed valve above deseribed 1s avzul-

~able for general use with engineer’s brake
~ yalves of different types;:but:in-order.to; ex-

plain its operation it will be described as ar-

to the space 95 above the rotary. valve.

‘brake  pipe: 102.

plied to a standard model L engineer’s bmke,
having reference to Figs. 1and'2. -
Mounted onthe pipe bracket portion 79 of

tion’ 86 ‘upon ‘which is mounted ‘the rotary
valve seat portion .87, as is'well understood.
Upon the portion 87:is a.cap 88 which guides

“the stem:89 and handle 91.: The usual rotary

valve econtrolled by the handle 91 is shown at

92 and has-the usual ports and recesses coact-

ing  with the ports and recesses in the seat
poztlon 87.. The main reservoir pipe 93 is
connected to the portion 79 and leads toa pas-
sage 94 which communicates "vith the supply
passage 24 of the feed valve..
The
discharge passage 25 of the feed valve leads

to a passage 96 :which terminates in 4 port in

the seat of the rotary valve, and which in

runmng position, Fig. 1;is conmnected by cav--

ity 97 -with a ‘passage’ 98 leading to the space
above the'equalizing piston 99 and with a pas-

sage 101 leading to the brake pipe 102: Pas-
sag6 101 1s connected by a short passage 103
with the - space below equalizing piston .99. -¢
‘The brake pipe 102 is connected by a branch

or control pipe 104 -with a threaded connec-

3

It also leads -

x5

85

tion 75 and consequently Wlth the passage- "

in the feed valve:

Tt is unnecessary to. d1scuss the action of i
‘the'engineer’s brake valve except in those de-
“tails ‘which are related to the operatlon of,

the feed valve. -

In running posmon shown in Flg 1,brake

‘Ppipe pressure communieates by way of pipe
or short studs. If the studs are short the lugs

104 and passage 74 with the space above the

‘diaphragm 54 and when this pressure is be-

Jow the value détermined by the adjustment
of the spring 64 the dlaphrawm 54 15 forced

upward and seals against the seat 53. It -

follows that choke- port 40 vents the space
above the piston 36 to atmosphere and the
spring 42 forces the piston 86 to its upper-

‘most position, allowing the valve 19 to open.

‘The opening of this valve permits main reser-
. voir pressure to flow by way of pipe 93, pas-

'sages 94 and 24, through valve seat 22 to pas-

sage 25 As explalned this communicates

T1i0

with passage 96 which is:connected by cavity -

/97 to passage 101 and consequently with the 11
As brake' pipe pressure:

builds up it will approach the value for which
spring -64-1s set ‘and when' this occurs dia-

phragm 54 will move away from seat 53 and

brake pipe air will flow by way of choke 55 to
the space above the piston 36. Since the
apa(nty of the choke 55 is'greater than that

120

of the choke 40, this flow will occur sufficient- -

ly rapidly to increase the pressure above the
piston 36 and thus force the piston 36 down-
ward to move the valve 19 in a-closing direc-
tion. “When the diaphragm 54 moves away
from the valve seat 53 the area exposed to

pressure is increased by the area within the

valve seat so “that rapld full opening is ‘se-

130
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cured. - By locating the choke 55 close to the

10
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35

40

19 will close:

valve seat, quicker ‘action'is secured;-but a
similar-effect is had if the choke:55 be located
at other points in the passage 45. “The action
may be such as.to cause the valve 19 to close
and open at short.intervals, but the tendency
is to-approach an adjustment.of the valve
19 which will feed air to:the brake. pipe at a
gradually reduced or tapering rate, with final

~closing of the valve 19 when the proper brake

pipe pressure has been-established.

- When the engineer’s brake valve is moved

to-release position (see Fig..2) main reser-
voir air flows from-the space 95 by way of
port 105 and the rotary valve 92 and port 98
to the space above the equalizing piston 99.
At the same time air: will flow by way of the
port 106 ‘and port 101 to the brake pipe 102.
The effect is to flood the brake pipe, that is,
to raisé its pressure above the value deter-
mined by the seétting of spring 64. It follows
that in a very short time the diaphragm 54
will move: downward and the feed valve
Until this occurs the main res-
ervoiriair will-flow by way of ports 24;25, 96
and: cavity 107 in the rotary valve 92, to the
warning -port 108 ‘After the feed:valve 19
closes“discharge through the warning port
will ' be continued by brake pipe air flowing
through control pipe 1104, choke 70, passage

.25, and ports 96, 107, 108.- 'This is an impor-
‘tant feature and. is the principal -object: in

using the choke port 70. If the choke port 70

swere not used the warning port would not
function throughout the time that the engi-
‘neer’s brake valve remainsin full release posi-

tion.  The choke port 70 supplies air from

-the brake pipe to'perform the warning func-

tion even when the feed valve is closed.
* Check-valve 50 prevents back flow of main
reservoir air through choke 70 to the brake

*pipe.. Inservicereductions,if the brake pipe

leakage is small, such flow would be sufficient
occasionally to cause.undesired release.

Tt is obvious that the invention may be em-
bodied:in various specifically different forms

“‘and no-limitation to the specific structure il-

50

lustrated.is implied. - - :
< Whatis claimed is;— - o
- 1.:The . combination. of -a.main reservoir

‘pipe; a brake pipe; an engineer’s brake valve:

adjustable to perform the ordinary release

and running:functions and including a feed

“valve discharge passage and a warning port

[ O
<t

GO

which:are connectéd in release position,and a
brake pipe port which is connected with the
feed valve discharge:port in running posi-

tion; a feed valve having a regulating dia-
~phragm which controls its action, said-valve

being -connected with. the engineer’s, brake

valve in such manner as.to feed air with re- -

duction of pressure, from ‘the main' reservoir
pipe to said feed valve discharge port; a di-
rect préssure: transmitting - connection - be-

~tween ‘the brake: pipe and said diaphragm;

1,781,747

and a bleed connection from the last named
connection to said feed valve discharge pas-
sage. . , , :
2..The. combination of a main reservoir
pipe; a brake pipe; an engineer’s brake valve
adjustable to perform the ordinary release
and running functions and including a feed
valve discharge passage and a warning
port ‘which are connected in release posi-
tion, and a: brake pipe port which is.con-
nected .with the feed -valve. discharge port
in running position; a feed valve having-a
regulating diaphragm which controls its ac-
tion, said valve being connected with the en-
gineer’s brake valve in such manner as to feed

air with reduction of pressure from the main

reservoir pipe to said feed valve discharge
port;-a direct pressure transmitting connec-
tion between:the brake pipe and said dia-
phragm; a:bleed connection from the last
named connection to" said feed-valve dis-

.charge passage; and a check valve in said

bleed connection arranged to permit flow in
the.direction indicated and to preclude back
flow. -, : : ’ :

3. The combination of a main reservoir

pipe; a brake pipe; an engineer’s brake valve

adjustable to perform -the ordinary release
and running functions; said engineer’s-brake

valve including a -feed valve discharge port ¢

and a-warning port which are connected in
release position, and a brake pipe port which

1s. connected with said feed valve discharge

port in running position ;- a feed valve con-
trolling the-passage of air from the main
reservoir to the feed valve discharge passage;
a pressure motor for actuating said feed
valve;.a pressure actuated diaphragm; an
annular- valve seat -with which said dia-
phragm coacts as a‘valve to control the oper-
ation of said pressure motor; a direct pres-
sure transmitting -connection - between said
diaphragm and the brake pipe; and a bleed
port from the last named connection to said
feed valve discharge passage. :

4. The combination of a main reservoir
pipe; a brake pipe; an engineer’s brake valve
adjustable :to perform:the ordinary release
and running functions, said engineer’s brake
valve including a feed valve discharge port
and- a warning port which are connected in

release position, and a brake pipe port which

is.connected with said-feed valve discharge

port ‘in' running position; a feed valve con-

trolling: the passage of air from the main
reservoir to the feed valve discharge passage;
a pressure. motor for actuating said feed
valve; a pressure actuated diaphragm; an an-
nular valve seat with which said diaphragm
coacts as'a valve to control the operation of
sald pressure motor; a direct pressure trans-
mitting connection between said diaphragm
and the brake pipe; a bleed port from. the

70
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Toe,

last named connection‘to said feed valve dis- -

charge passage; and:a check valve in said :&2
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bleed connection arranged to kper‘mit flow in .
the direction indicated and to preclude back

flow. T S T
5. In a pressure regulating feed valve, the

combination of 4 casing or body; a valve
having a stem; a piston having a pistonrod
in thrust relation with the stem of said valve-
for actuating the valve; a cylinder bushing.

in which said piston works; a spider in sup-
porting relation: to said-cylinder bushing-and

having:a hub-portion seated in a recess in .

said body, said spider serving to. guide said

piston rod ; means supported by said hub por--

tion for guiding said-valve stem and: resist-
ing leakage along the same; releasable means
for locking said bushing and spider-in place;

- a'seat for said valve; and pressure actuated

g0: 0. 1A ] > regt
combination -of a- casing or.body; a valve-
having a stem; a piston-having a piston rod.

25
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40

means. for controlling the action of said pis-

ton. .
6. In a pressure

re‘glilatinbg feed Va‘l\%e,';lt‘hev

in: thrust relation with the stem of said valve
for actuating the valve; a eylinder bushing
in which said piston works; a spider in sup-
porting relation to said cylinder bushing and

having a hub portion seated in, a recess in.
said body ; means-supported by said hub por-:

tion for guiding said valve stem and piston

rod-and for resisting leakage along the valve .

stem ; releasable means for locking said bush-

ing and spider in place; a removable seat for
said valve; a member removably mounted. in -

said body and serving to.retain said seat in

.position : and pressure actuated -means- for
3 - -

controlling the action of said piston. -~ .
- 7. In a pressure.regulating feed valve, the

combination of a casing or body ; a valve hay--

ing a stem; a piston having a- piston rod in

thrust relation with the ‘stem of said.valve
‘diaphragm; means for yieldingly loading
‘said dipahragm; a removable valve seat with

for actuating the valve; a cylinder bushing
in which said piston works; a-spider-in sup-
porting relation to said cylinder bushing’and
having a hub portion seated in-a recess in said

- body; means supported by said hub portion
for guiding said valve stem and-piston.rod.
and for resisting leakage along the valve
stem ; releasable means for locking -s’aid; bush-
ing and 'spider in place; a-removable seat for
“said valve; a member removably mounted in -
said body and serving to:retain said seat.in:
place, said seat and member being so dimen- -
sioned as to permit withdrawal of said valve -
upon the removal of said member and seat;.
and pressure actuated means for controlling

the action of said piston. e
8. The combingtion of a hollow body hav-

“ing openings at opposite sides thereof; a

motor unit removable through one side and
including a piston with-rod, a cylinder bush-

ing, and a spider in centering and thrust en-

gagement with the bushing and body and

having a guide for a valve stem; a valve unit
removable through the other side of the body

i and’ including a valve seat and valve, said"

valve hf’i’vingra: stem in telescoping ' thrust.

relation. withsaid piston rod ; means for seal--

ing the openings and retaining said units in .

place; and pressure actuated means for con--"

trolling the action of said piston.

9. The combination of a hollow body hav-.

ing openings at- opposite sides thereof; -a
motor unit removable through one side and

including a piston: with a rod, -a cylinder -

bushing, and a'spider in centering and thrust
engageinent with.the bushing and body and
having a guide for a valve stem; a valve unit
removable through the other side of the body
and including a valve seat and valve, said
valve having a stem capable of entering into
thrust engagement with said piston rod;

70
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80.

means-for guiding said piston rod; means ..

for sealing the openings and retaining said-

units in.place; and pressure actuated means
for controlling the action-of.said piston.
10. The combination of a hollow body hav-

motor unit removable through one side and

including a-piston with rod; a cylinder bush-

ing, and a spider:in centering and thrust

- engagement, with the bushing-and body .and
“having a.guide for a valve stem ; a valve unit .
removable through the other side of the body

and including a valve seat and ‘valve; said
valve having a.stem guided in- the valve

guide of said spider and in-telescopic thrust

relation with said. piston rod; means for

sealing the openingsand retaining said-units |
“in places; pressure actuated means for con-
trolling the action of said piston; and drain.
.passages formed in said spider and body and
~serving to vent and’drain. the space between.
the piston and spider.and between said valve

stem. and piston rod. .

11. In a feed :valve, the combiﬁatioﬁ of

which said diaphragm coacts as'a valve; and

stops located beyond the range. of motion
“permitted the. diaphragm by the valve seat
and serving: to prevent excess motion of the.
diaphragm, when the valve seat is removed..:
12 The combination of & feed valve; a.
‘eylinder?.a. piston therein for actuating the
feed valve, there being a choke port for slow-

ly venting from the cylinder. pressure fluid

ing -openings -at opposite._ sidesthereof; a-
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acting on the piston; a narrow annular valve -
seat: controlling a passage leading to said

cylinder, there being a choke port interposed

in said passage closely adjacent said seat,
“and having a capacity in excess of that of the
first choke port; a diaphragm coacting as-a

valve with said annular valve seat; means
for loading said diaphragm; and: means for
subjecting said diaphragm to the pressure of

fluid discharged through said feed valve.

18.. The combination of ‘a feed valve; a

cylinder; a piston therein for actuating the

feed valve, there being a choke port for slow-
ly venting. from the cylinder pressure fluid
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“acting on the p1ston A nauow annular valve
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seat con’crolhntr a passage leading to said-
-cylinder, there: belno a choke port interposed
in'said passage closely adjacent said seat, and-
“having a capacity in-excess of that of the first

choke por*, a diaphragm coacting as'a valve

w1th said annular valve'seat ; means for load-.

ing'said diaphragm;-and meéans including a

choke port for formmcr a restricted pressure
fluid: conveying connection between said di-
aphragmand the dlSLhal ge side of said feed'

valve. -

14.The - comblmtlon of ‘& feed Valve
cylinder ;" a piston therein for actuating the
feed valve, there being a choke port for Slow-

ly ventmcr from the cylinder pressure fluid-

acting on The plston a narrow annular valve
seat’ controlllno a passage leading to said

“cylinder, there be1n0' a-choke port interposed

in said passage, ‘and havi ing a capacity in ex-

coss of that of the first choke port; a dia-

phragm coacting asa valve with said annular
valve seat; means “for loading ‘said -dia-
vhragin; and means including’a choke port

< ‘and check valve for fmmmg 2 One-way re-

stricted flow connéction from said diaphragm
chamber to the dlscharge s1de of 'said’ feed
valve,

- 15. In a feed valve, the combmatlon of a
hollow body having an open side; a spider
having a hub in centelmcr and thrust engage-
ment with said body, said spider 1nclud1ng
a portion which serves as a baffle across the

interior of the body; ‘a c¢ylinder bushing in

centering engagement with the body and’ in
centenncr and thrust engagement with the
spider; said bushing being adjacent the open

side of said body;a closure for the open side -
of said body entering into centering- and-
 thrust engagement with said bushlng, a pis-

ton slidable in‘'said bushing and having a
stem: and a Valve having a btem o'uldecl n
said hub and in telescoplc thrust engage-

~ment with said piston stem.

16. In a feed valve, the comblnatlon of a

_ hollow body having an open side; a spider

,havmcr a-hubin centering and thrust engage-

- ment With said body, said spider 1ncludmg
. ‘portion which serves as a baffle across the

80

interior of the body; a cylinder bushing in

centering engagement with the body and in
centelmg and thrust engagement with the
spider, said bushing being adjacent the open

__side of said body; a closure for the open side

<y
<

60

5 .of said body entering into centering - and
thrust engagement with said bushing; a pis-

ton slidable in said bushing and having a
stem; means for guiding. salcl stem ; and a
valve having a stem gludecl in said hub in

‘thrust en(ravement with said piston stem.

17. The combmatlon with a feed valve
body, of two pairs of attaching lugs spaced
apart to afford an interval between the lugs,

. said Tugs being formed in pairs with alined

65

opemn«rs vshereby the feed valve -may be

- warning -port;
from the brake pipe to the discharge side of-

1’;‘581 RZvE

in'duhtell by use of short studs which pass

through one pair of lugs, orlong studs Wlnch
pass Lluough both pairs of luas :

~"The combination ‘of a main-reservoir
p1pe a brake pipe; a feed valve supphed

by the main reservoir pipe; an' engineer’s -
valve having a warning port-and adaptecl in-

rinning pos1t10n to connect the feed valve
to feed the brake pipe and in release position

to connect the main reservoir directly with:

the brake pipe, and the feed valve with the
~and- a by-pass: connection

the feed valve whereby a warning flow oc-
curs even when the feed valve closes.

19. The combination of a main reservoir
pipe;-a- brake pipe; a-feed valve suppplled
by the ‘main reservoir pipe;-an engineer’s
valve having a warning port and a\lapted
in running position to connect the feed valve
to feed: the brake pipe and-in release posi-

-tion to connect the main reservoir directly.

with-the brake pipe, and the feed valve with
the warning port; a by-pass connection from
the brake pipe to the discharge side of the
feed: valve whereby a warning flow occurs
even when the feed valve closes; 'and a check

"~ valve for preventing. reverse flow through

the last named connection.
20.-The combination .of 'a valve body; a

valve. therein “having & tubular: stem; an :

elongated tubular guide.for the stem; a cyl-
inder; a piston therein; arod connected with
the piston and extending within said stem
and substantially through the entire length

“of the guide into thrust relation with the

valve; and pressure responsive means for

varying the effective pressure onsaid piston. -
21. In a device of the class described, the.

comblnamon of a:valve body; a valve there-
in having a tubular stem ; an elongated tubu-

lar guide for the stem; and an actuating

rod “for said- valve extending within said
stem - and substantially through the. entire

length of the g Gulcle into thrust relatlon with

the valve:

<92, “‘The combination of-a hollow body hav- g

ing openmgs at opposite sides thereof a 1mo-

tor ‘unit - removable through -one smle and

including “a piston with 1ocl a cylinder
bushing; and a spider in centellng and thrust
engagement with the bushing and body and
having a- guide for: the valve stem; a unit
removable through the other side of the body
and including a “valve seat; means for seal-
ing said openings and retamm(r said ‘units
in place and a valve guided in said guide

in thrust relation with said piston rod and in

position to coact with said seat, said valve
being - $o - dimerisioned relatlvely to said
splder and seat that it may be withdrawn
from s‘ud body upon the 1emoval of either
unit.” '

93. The combination of a hollow body hav-
-ing ‘epénings at opposite sides thereof; a
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motor unit removable through one side and -

including a piston with rod, a cylinder bush-
ing, and a spider in centering and thrust en-
gagement with the bushing and body and
having a guide for the valve stem a unit re-
movable through the other side of the body
and including a valve seat; means for seal-
ing said openings and retaining said ‘units

in place; and a valve guided in said guide in.
thrust relation with said piston rod and in -
position to coact with said seat, said valve

being removable from said body upon the
withdrawal of said motor unit. =

24. The combination of a hollow body hav-
ing openings at opposite sides thereof; a
motor unit removable through one side and

~including a piston with rod, a cylinder bush-

~ ing, and a spider in centering and thrust en-
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gagement with ‘the bushing and body- and
having a valve stem guide through substan-
tially the entire length of which said piston
rod projects; a unit removable through the
other side of the body and including a valve
seat ; means for sealing the openings and re-

. taining said units in place; a valve having a

tubular stem guided in said guide and in tele-

scoping thrust engagement with said piston.

rod; and automatic means for controlling the
action of said piston.
25. In a feed valve, the combination of a

housing; a diaphragm mounted in said hous-

ing; means for yieldingly loading said dia-
phragm; a ported valve seat removable from
said housing; means coacting with said valve

seat and rendered effective by the flexure of.

said diaphragm to open and close the port in
said seat; and stops located in said housing
beyond the range of motion permitted the
diaphragm in its normal action, and serving
to prevent excess motion of the diaphragm
when the valve seat is removed.

26. The combination of a feed valve; a
cylinder; a piston therein for actuating the
feed valve, there being a choke port for slow-

ly venting from the cylinder pressure fluid -

acting on the piston; a narrow annular valve
seat controlling a restricted passage leading
to said cylinder, said passage having a capac-

7

ing; a piston slidable in said bushing and

having a rod which extends through substan- .

tially the entire length' of the valve stem
guide in said spider; and a valve having a
tubular stem. guided in said guide and in
telescopic thrust engagement with said pis-
ton rod.

In testimbny whereof I have signed my-

name to-this specification. - -
' "CHARLES A. CAMPBELL.

ity in excess of that of said choke port; a .-

diaphragm coacting as a valve with said an-
nular valve seat; means for loading said dia-
phragm; and means for subjecting said dia-

phragm to the pressure of fluid discharged

through said feed valve: :
27. In a feed valve, the combination of a
hollow body having: an open side; a spider

~having a hub in centering and thrust engage-

ment. with said body, said hub being pro-
vided with an elongated guide for a valve
stem; a cylinder bushing in centering en-
gagement with the body and in centering and
thrust engagement with the spider, said bush-
ing being adjacent the open side of said body
a closure for the open side of said body en-

5 tering into thrust engagement with said bush-
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