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' BRICE H. JEFFRIES,

OF CHICAGO, ILLINOIS.

FEED-VALVE:

Speciﬁcation of Letters Patent.

Patented July 16, 1907,

Application filed July 20, 1906. Serial No, 270,459,

To all whom it may concern:

- Be it known that I, Brice H. JEFFRIES, a citizen of
'_ the Umted States, end a resident of Ohlcego Cook
'county, and State of Illinois, have invented certain
‘new and useful Improvements in Feed-Valves; and I

- do here_by declare that the following is a full, clear,
a.n_d'.e_xa.ct_-deecription of the same, reference being had
to the accompanying drawings, and to the letters of

- reference marked thereen which form a part of this
_'epemﬁcetlen .
- This invention relates to improvements in feed

~ valves and more particularly to'a feed regulating valve

- adapted for ratlway use and whereby train line pressure

o is maintained practically uniform.

_pose, numerous springs have usually been deemed

In the devices heretofore constructed for thle pur-

~ mnecessary and in some constructions the restoration of
. train line pressure after a reduction is necessarily slow
- - owing to the fact that the operation depends on loose-

‘nessof fit of one or more of the valves permitting leak-
. age past the valves.

Furthermore, because of the com-

R paratively slow closing due to the slow leakage of air

25

L . past the valve, the air in flowing through the valve is

. restricted,
thus causmg a very slow and often unreliable action,

provmg a serious objection to the valve.

or ag it is sometimes termed wire drawn,

~The ob]ec-t of this invention is to afford an instan-

o ."ta.neeue reguletlng feed valve, whereby train line

N ""l-'-"-preeeure 18 regulated after each reduction to that for

‘which the vlave is set, (ueuelly seventy pounds to the

e ___'_'squere inch).

A further object of the invention is to prewde a

" .quick acting automatically operating feed regulatmg
- valve, of strobg, simple and durable construction in
‘which the parts are so constructed and arranged, and
~ combined as to afford economy both in construction and

| mamtenance

- Itisa further object of the invention to afford a con-

E struction operating af all times with the pressure afford-

e 40 ing instantaneous and full opening and closing.

The invention consists in the matters hereinafter de-

'..'ecrlbed and more fully pemted out and defined in the
) '_appended claims. -

As shown in the drawings: Figure 1 isa vertlcel sec-

R '4'5."'51:1011 of a device embodying my invention the section
. being taken asshown on line 1—1 of Fig. 2. Fig.2isa
- section taken on line 2—2 of Fig. 1. Fig. 3 is a sec-

) | '_'-_-1,1011 taken on line 3—3 of Fig. 1. Fig. 4 is a top plan
. view: partly in section of a modified construction em-

S ~ section of a similar construction in which a diaphragin
- isused in the pressure cylinder.
In said drawings: Referring first to Figs. 1, 2, and 3 |

bodying my invention. Fig. 5 isa view in a horizontal

o a casing. of cast metal or any suitable meterlel is cored

[ three bores A, A’ and A® of different sizes and in axial

alinement. In the bores A and A’ of said: cylinder
are close fitting, rigidly connected, ringed pistons B
and B’ the rod or stem B2 of which extends from the
smaller piston axially through the smallest bore A?
and when said biston is at its inner limit of travel en-
gages In a central seat in a cylinder head a which closes
said bore. In a like manner a piston rod or stem B?
extends axially from the larger piston and into a seat
in the cylinder head a’ which closes the larger end of
the cylinder. Said stems and the seats in the heads
determine the extent of travel for said pistons in either
direction. To prevent air pressure between the pis-
tons a port a®> opens to the atmosphere through the

smaller bore A’ of the cylinder, from between the pis-
Arranged at a right angle with said pressure

tons.
cylinder and in the same casing therewith as shown is
a train pipe cylinder C which communicates with a
smaller cylinder C/ in axial alinement therewith and
which is closed by a cylinder head ¢.- A cylinder head
C? closes the larger end of the cylinder and acts to se-
cure a diaphragm D, toitsplace. Said head isprovided
with an axial outwardly extending tubularbossc®. The
diaphragm D comprises a thin sheet of steel or other
suitable material the periphery of which is engaged
between the end of the cylinder C, and the head C?, as
shown in Fig. 1 affording a tight joint. As shown in
Fig. 1, and at the rear of said diaphragm is a suitably
shaped collar or flange d of a width to extend to near
the periphery of the cylinder. Connected therewith

‘as shown 18 a diaphragm stem or rod D’ of a length as

shown slightly greater than the boss ¢ and which fits
Into an axial seat in an adjusting nut d* which threads
into the end of said boss, and acts to adjust the tension
of a strong coiled pushing spring d° which bears against

the diaphragm flange or collar and determines the

pressure required to move the diaphragm. A jam

nut &® is threaded over the end of -the adjusting nut

d? and serves as a lock to hold the same in adjusted po-
sition. From the opposite side of the diaphregm and

_r1g1d1y secured 1n the collar or flange d is 2 stem or rod
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D?, 'which extends to near the opposite end of the cyl-.

inder ¢/ and seats in a suitable recess in the removable
head c¢. Said casing as shown, is provided parallel with
the pressure cylinder with flat, ground faced, oppo-
sitely extended apertured lugs a®>—a® which afford at-

tachment with the rest of the pressure system, and

through which the pressure is communicated through
suitable ports. As shown main pressure is admitted

into sald casing and the pressure cylinder at the small-

est end A”® of sald cylinder through an unvalved port
E, and is admitted to the train line through a port E’
which opens through the side of the train line cylinder.
Said port E/ is controlled by a slide valve b carried on

100
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to: aﬁord a4 main pressure cylinder having as shown | the stem or rod B2, in the cylmder end A? which acts to 110




~ close said port when the p1stens are at the inward hmlt
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~ line pressure, and the valve casing having been prop-
erly connected with the pressure system so that the
‘main drum pressure pipe, communicates in the port B i
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 the valve ¥ is immediately shifted by movement of the |
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o bere A? in which is provided a ringed ‘piston B® on one

65 end A? in Fig. 3 is a piston rod or stem earrymfr the |

-~ moves outwardly.

‘leading into the main pressure cylinder. The ports b?

- therewith and opening the port E/ to the train pipe-

ishewn in Fig. 1 shifting the D valve b which DOW

bt and 5% into eemmumcstlen beneath said D valve.

. on the piston B/ thereby closing the valve b, and cutting

‘gure had been restored. When reduetlen occurs 1n the
~ train line; the spring d° acts instantly to shift the valve

the piston B which insures the immediate and full

_phragm and the train line cylinder, are eenstrueted a8
. before described and the D valve b’ and the arrange-

.= 4 | - - | o 860,

of their movement and to open the same as the piston

- Carried on the diaphragm stem D? in the end C7 of
the train line cylinder. is a slide valve closure & con-
cave on its under side and which covers a port b2 open-

ing to the atmosphere and a port. b%, opening 1nto the
end AZ of the pressure eylmder Pesltrened between
the ports b* and b*, and also covered by the valve clo-
sure b’ is a port b* whmh opens into the large end A of
said mailn pressure eyhnder between the piston B and
the head a’. - - | '

The operation is as follows: The gpring. d° hzwmg_
been adjusted to exert the required pressure upon the
diaphragm collar d, or in other words the desired train

and the train plpe communicates in the port I/, the
pressure of the spring d° acts to hold the diaphragm in--
wardly in position for the D valve b to close the port b?

and b* now communicate beneath the D valve b’ thus

the chamber in the large end A of the cylinder is in. |

communication with “the - atmosphere... The- pistons
B—B’ are thus moved outwardly carrying the valve b

threugh the train. line cylinder. Inasmuch as:the

‘spring d° is adjusted to train line ‘pressure (ususlly'_'
about 70 peunds) the diaphragm is not moved and the
valve ¥ in the diaphragm cylmder is not shifted until
~the pressure in the train line and in said train line eyl-
inder rises slightly above the™tension of the spring.

When this occurs the diaphragm is forced: outwardly- as
closes the port to the stmosphere and bringing the ports

When this occurs main pressure air from . the small
end ‘of the pressure cylinder flows from said cylinder
through the port b%, into the port and passage b*into the
chamber between the head @’ and the pIStOIl B which
owing to its greater area overbalances the main pressure

off the air supply to the train line, when train line pres- -

b again bringing the ports b% and b* into communication
1nsts,nt15 relieving the pressure on the piston B and per-
niitting the valve b to open fully and to remain open-
until the train line pressure 1s restored to normal when

diaphragin thereby 1mmed1s1;e13¢r increasing pressure on

closure of the valve b. ~ So called wiredrawing of the air
is thus entirely prevented and a very qulcl{ sensltwe |
and positiv, action is insured. -

In the construction illustrated in Flg 4 the dia-

ment of ports are identical with those illustrated inFigs.
1, 2 and 3. The pressure cylinder however has a large

side of which and extending axially of the smaller end
A% of the eylinder which corresponds with the (,ylmder

384

! va,lve b before deserlbed On the other side of ssld"

piston is a rod B’ on which is secured a pushing spring N

the port bt

| b1 which acts to force the piston inwardly when the
pressures on oppes1te sides thereef are equahzed through_ S
In the construction illustrated in Fig. 5 the trainline ¢
€ Yhnder is constructed as before described and secured
therein is a fixed dlephrsgm p]ate D3, concave on its -

front side and through which extends a red or stem, ene o o

end D* of which is prm"lded with a D valve b’ as befere
‘described, and the other end of which cerrespends with

75

the end D’ and provided with a strong spring as shown

in Fig. 1. The diaphragm DS is rigidly seeured at its.
“center on said rod or steny by any suitable means and en-
'saged as usual or in any suitable manner in the cylinder
-and is free to spring toward the back plate D3, or for- -
wardly therefrom in shifting the D valved’. The ports

80

are- s;rrs,nged as before described.  The. pressute c-vhn-' |

der is also prewded with a dls,phrsgm indicated as &

whole by B at the rear side of which isa weak SpTing, -

85 -

b'° such as ‘before described which acts to shift said -

“valve con trellmg the port e when pressures are equel- |

1zed.

The train lme and the pressure cylmders may be ar----
'_rs,nged either parallel as shown in Figs. 4 and 5 or at an

- 90
angle w1th each, shown in Figs. 1 to 3, dependent upen, o

the space available for the ssme snd ceuveulence 111__' :

construction and attachment.:

If preferred a pisten may be used in the trem line

cylinder with the same effect as a. dm]?hl‘ﬂaﬂ'm and e1ther"}";-3_5f -

a p1sten su(,h as shown in Figs. 2 and 3, with. which ho
spring 18 1equ1red or a plsten such as shewn in Fig. 4,
or 3, diaphragm as shown 1 in Fig. 5 in. een]unetlen Wlth

a spring may be employed in the pressure cylinder. |
The ports may be arranged in-any: convenient manner: .
to-afford innmediate release of pressure at the rear of the |

moving element in the pressure cylinder when it is de-
sired to open the valve and to balance the pressure

when it is desired to'close the valve..

Furthermore though slide valves are shown and de—_':

scribed any suitable valve may be employed I there-

105

fore do not purpose limiting this apphostmn for patent
otherwise than necesslteted by the prior art as ob-
viously many details of construction and arrangement .

may be varied W1thout deparfmg from the prmcrples

. of my invention.

I ¢laim as my invention:

1. A feed and pressure regulating valve embreeing ﬂ_-_' ..

casing having a main pressure and a . train line cylinder
therein communiecsating respectively with a main pressure

pipe and the train ‘line, a movable partition in each, a

valve in each eylinder epersted by the partition’ therein, a

115

port connecting the eylmders on the -inner side of the -

main pressure partitidn snd controllied by its valve and

ports controlled by the vslve in the train ‘line eyhndel_

120

leading respective to the s.ir s,nd te beth sides the main

pY essm ¢ par tition.

In a device of the class. deserihed a main. pressure
cylinder and a train line cylinder,. a movable. partition. in-

each. a valve carried on the partition in the main -pres-
~sure cylinder and controlling a pert opening to the train

line cylinder, a spring bearing sgslnst the ps,rt11:1en in
the train line cylinder and adspted to be set to train

pressure cylinder and one to the atmosphere. | .
3.°In a device of the class described a main pressule
eylinder and a train line cylinder, a movable ps.1tit1en in

line ptressure, a valve actwated by seid partition and
1 controlling ports opening one in each . end ef the ‘main

125

each, a valve carried on the ps1t1tien in the main p1es--' |




- 10:

S c,rliuder

. the flow. to the train line, a regulating valve, and ports
'-;_-j"speuinr from l}eth ends the main: pressure cylinder and

' 215 ‘controlled by the regulating valve and communicating

~ "when train line pressure is normal,

Ta

the traiu liue eyliuder and adapted to be set to train line

,_pressure, a valve actuated by said partition and control-
~ling perts epeniug one . in each end of the main pressure
cylinder and - one to the stmosphere said ports being 80
._srrauged that when the valve is in one position the port
from :the rear gside of the main pressure partition opens

to the stmesphere and when in the other, opens into the

psrt leadiug to.the opposite side of the partition.
4 In a ralre of the class described, & main pressure
a mevable partition therein, a valve controlling

that from the rear

end said - eyliuder communicating with the atmosphere
- l_”_wheu traiu line pressure is low.

‘In- a derree of the class. described a main pressure

:-:ejrliuder ; a u‘iersbie partition therein, a train line valve

200 ¢

L ';eeuueeted therewith a . reculating

valve adapted to be

_"'set to mere by variation of train line pressure and a port
| “"_'_.epeuiu.e; to the etmesphele and controlled by the regulat-

~ing ralre and adapted to instantaneously relieve the pres-
29

-'_messure is low thereby o6pening the train line valve and

c.ure hehiud the main pressure partition when train line

.- to restore- pressure behind said partition when train line
- _'-pressure is high, thereby closing the train line valve.

6. In a device of the class described a main pressure

. '__j-._3~_(_}ij';evlinder adapted .to be connected with a main pressure
A pipe, a diﬂereutial piston therein, the smaller end subject
to maiu pressure,. a train pipe valve operated by said pis-

ton, -a 1egulsting valve adapted to be set. to train line

"piessme ‘said’ 1egulst1ng vialve euutielliug ports opening
-tespeetirely eu eppesite sides the differential piston,+and
. one’opening. to the atmosphere, said regulating valve nor-

'f_'__"-ms.lly connecting the ports leading on each slde of said
" piston ‘but connecting the port to the larger end of said

”erliudei, & train pipe valve therein, & movable partition

45

_piston-- With the etmesphere when pressure falls below

uermsl | | .
T Iu a device ef the eless described a main pressure

in-said cyliuder connected with and adapted to actuate the

’.ralve, a traiu Iiue eentielled by said-valve, means balanc-
ing the pressure on Doth sides said partition when train
. line piessure is normal and mechanism acting to instantly
. relieve - the pressure behind said partition to the atmos-

o phere’ wheu train line pressure falls helow normal thereby

| qhii'ting the train line valve with the pressure.

50

'8.:In. a’ derice of the class described a main- pressure

g '__-'.eyliuder a maiu pressure pipe opening thereinto, a service

pressure pipe: eemmuniesting with said cylinder, a valve

o uerma]ir elesing the service pipe, means within the main

;piessure eyhnder operated by the pressure acting to hold
~the. valve elesed when service pressure is normal,

and
pesitirely setueted mechanisir acting when service pres-

. sure is lower than normal to relieve to the atmosphere one

end. of the main pressure cyliuder thereby opening the

serriee rslre. _.

9. In a deriee of the eiess described a main pressure
erlinder a movable tight fitting head ther ein dividing the

_,'_ssme into two chambers, a2 main pressure pipe opening
'mto, and a service pipe opening from, one of the chambers,

relre therein normally closing the service pipe s.ud
rigidl}f eeuuected ‘with and movable with of said head, a

reﬂ*ulatiug valve adapted to be set to service pressure,

D_eits___.eputielled by said regulating wvalve through which

the .chambers in sald cylinder communicate when service
- pressure is normal- and a port opening to the atmosphere
and ‘also: eeuuected by the regulating valve and with
_whleh the: pert leading to the chamber remote from the
valve - eemmuulestes when service pressure is below nor-

-"mel theiehy opeulng the service valve.

75 ¢
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11} ‘In a pressure operated and pressure regulated rsire,‘

o ms.ln pressure eylindei, a tight fitting movable head

therein diriding the same into two chambers, a main

- pressure pipe epeuiug into and a service pipe opening

from: one of said ehsmhers & valve connected with the

liead and. eeutielling the service pipe epeuiug a port con-
"*-.neetiue' the chumbers and thieue'h whieh pressure is

860,384

and a train line, a cylinder

3

; sure erliuder and controlling a port epening to the train ; equalized therein, a regulating valve controlling said port,
line’ eyliuder, a spring bearing against the. partition in

regulable pressure operated means for actuating sald
regulating valve to open the port connecting the cham-
hers when service pressure is normal, and to release to

the atmosphere the pressure on the rear side the head

when service pressure is Dbelow normal and auxiliary
means acting on the head to close the valve when pres-
sures are equal in said chambers.

11. In a device of the class described., a casing having

ports adapted for connection with a main pressure pipe
into which the train line

port opens. and from which a train line passage opens to

tho main pressure cylinder, a head in the latter, a mov-

able partition in said train line cylinder, a spring bear-
inz against the rear side of said partition and adjusted
to. support approximately the train line pressure, a valve
controlling the train line passage and operated by the
movement of said head, ports opening to each side of the

head and to the atmosphere from the train line cylinder, .

a D valve controlling the same and operated by the parti-
tion and through which the ports to the main pressure
evlinder communicate when train line'pressure is normal
andg the port leading to the rear side the head communi-
cates with the atmosphere when pressure is below normal
and means acting by pressure assisting te move said hearcl
in closing the valve.

12, In a device of the class deserihed 1 main pressure
cylinder having a large and a small end. a differentinil, mov-
able head therein, a train line cylinder a movable partition

therein, a valve actuated by the head and controlling a

pi’lSS.‘l“’e to the train line cylinder, a reculating D valve
connected with the partition and controlling ports opening
on ench side of the head in the main pressure cylinder and
opening to the atmosphere, a spring set at train line pres-
sure and bearing against said partition,. said regulating D
valve being so adjusted with reference to the ports con-
trolled, that low train line pressure shifts said D valve and

relieves pressure at the rear of said head by venting to the
atmosphere, -

13. In a feed valve the combination with a main pressure
cylinder in open communiecation with the main pressure
pipe of a movable head therein having greater pressure
area on the rear than on the front side thereof, a valve
connected with the front side of said head and controlling
the passage to train line cylinder, a movable tight fitting
partition in the train line cylinder, a regulating valve con-
nected with said partition and controlling ports leading to
each side of the head and a port to the atmosphere, a
spring bearing against said partition and set to train line
pressure, said partition acting normally to hold said regu-
lating valve in position for the ports to the main pressure
cylinder to communicate holding its valve closed, said
spring acting with reduced train line pressure to shift said
regulating valve thereby connecting the port from the rear
side the head with the port to the atmosphere thereby
shifting said head outwardiy and opening its valve.

14. In a device of the class described the combination
with a main pressure cylinder and a train pipe cylinder of
a valve in the main pressure cylinder controlling the flow
to the train line cylinder and positively setiug means oper-
ated by relief to the atmosphere from the main pressure
cylinder acting to open the valve In the main pressure cyl-
inder to restore train line pressure after reduction.

15. In a feed valve of the class described the combina-
tion with a main pressure cylinder and a valve therein con-
trolling the passage to the train line, of means operated by
reduction of train line ‘pressuref_aetiug to vent the main
pressure cylinder to the atmosphere, thereby opening the
valve and also acting to close the vent when train line
pressure is restored.

16. In a device of the class described a m'iin pressure
cylinder, a tight fitting head therein and peits ceuneeting
opposite sides of the head, a train line valve operated
thereby, positively acting means acting to bring the cham-
bers on each side of the head into communication when
train line pressure is normal closing said valve and to
vent the chamber at the rear side of the head to the atmos-
phere, opening the valve when train line pressure falls De-
low normal. -

17. In a device of the class described the combination
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.w1th a roain pressure’ cylmdm having a nor mnlly open pas-

sage connecting the train line, a pmtnn in said cylinder, a
.valve movable therewith adapted to close said passage
-?when the p1essu1e exceeds normal, a pmt opening in said
. 'rasmg on each side of said piston, a valve adapted to con-
nect said ports at one -limit of movement and a port ex-
‘hausting into the atmosphere adapted to communicate -

wn'h one of said ports at the oyposite hmit of movement of
the last mentmned valve. |
18. In & vﬂ.lve the combmatwn with a2 main plessme

cylinder and 2 cylinder having communication therewith,
a piston in said main pressure cylmder passages connect-

ing ‘opposite ends of the main pressure cylinder and the
other cylinder, a valve in the last named cylinder adapted
to afford lcﬂmmumeatmn between the passages .to operate

' the piston in one direction and said valve adapted to af-
ford communication between one side of the piston and at-
mosphere to move the plstun in the oppomte direction by

main line pressure. |
19. In avalve the combmatiﬂn with twn cylinders -con-

nected by a 1_elat1vely lql_*ffe, passage, 1 valve in one cylin-
der to control said passage, a piston connected with said

valve and dividing said cylinder into a p]unhty of eham-"
" Dbers, passages affording communication between said cham-

bers and the other cylinder, a valve in said cylinder adapt-
ed to afford communication Letween sald passages to move

 the piston in one direction and to cut off the communica-

tion hetween said passages and to vent one to the atmos-

phere to move the piston in the opposite direction depend- .

ing upon the pressure within said cylinders thereby closing

“or opening the large passage.

20, In a device of the class descnhed the eombmatmn

with a cylinder of a piston therein, a valve operated by
snid piston and controlling the train line port, a passage

admitting main pressure into the cylinder, a train line cyl-
inder, a valve therein, means movable with said valve for
operating said piston by main pressure, said valve connect-
ing ports.opening into both ends of the first named cylin-
der and communicating when pressure is above normal,

860,384

4

said port in said cy.lin&er behind the piston adapted to ex-

- haust to the atmosphere in opening said first mentionea

valve.

- 21, In a feed valve the combination with a main p1 essm e'

cyiinder. provided with a port openlng to the trdin line, a
controlling valve for said pmt a piston connected there-

der hnvlng a port communicating with the main pressure

- eylinder - forward of the p1stnn, a port. opening from the

train line c:,rlinder to the main- pressure cylinder behind
said piston and a port npening from hehmd said pismn {o

“the atmosphere. | - -
- 23. In a feed valve the combmatmn Wlth a main plessure-

cylinder of a piston therein, a valve on said piston adapted

45
with, means for supplying mmn pressure behind said pis--
ton to close said port and automatically opemted means .
for venting the pr essure behind said piston to the atmns-. '
'phew when train line pr essure is below normal. |
. In a feed valve thef‘comhmﬂtlon With a main pressme
-cylmder of a differential piston therein, a train line cylin-

50

55

to control admission to the train line, means connecting .

ports opening into the eylinder on each side of the piston
for operating said valve to close the train line when pres-

60

sure raises above normal and a port in said cylinder open- .

ine to the atmosphere and adﬂpted to commumcate with
the port behind the piston, |
24, -In a feed valve the combination W1th a mnin pres-

65

sure cylinder of a piston therein, a valve on said piston -

adapted to control the train line pressure, means for con-

ducting main pressure behind said piston and clﬁsmg the
viilve when train line pressure rises abhove normal, a port. -

for releasing the pressure behind said piston to the atmos-
‘phere when -train line pressure falls and means whereby

said valve is opened by train line pressure.

- Im TESTHHDII} whereof I have hereunto subscribed myr
l name in the presence of two subscribing witnesses.

BRICE II. JEFFRIES.

Witnesses :
C. M. Hius,
W. W. _WITHENBURY.
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