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: : S e 8 €laims. (CL
 This invention relates to control valve devices
.of the type adapted -to belocated. .between -a -
- .source of fluid supply and a delivery pipe through - -
which fiuid under pressure is adapted to besup= :

‘plied for controlling fiuid pressure controlled ap-
paratus and more particularly to the type oper-"
ated according to variations in pressure in a.con- .

trol pipe. e e R IR
" One-object of the irvention is to -provide a
control valve device of the above type which ds

subjected. .

_urged,

vhicn 4s: 10
adjustable to provide different pressures for-any .-
given control: »pressure_to_,which the. device s~ -

This coritrol valve device is ﬁ@rticul:}a;ﬂy- a:dé{ptié:d ‘

foruse in railway-car brakes where, due to.varia-

“tions in-the weight of cars, it is the practice to
‘provide ‘a -higher. braking: ratio. for theheavier:

cars than for the lighter ones, .. -0 v s

1t is therefore another object of:the invention-
to provide a control valve device .of ‘the above
type employing a diaphragnl ‘assemblage “which

ing & brake cylinder

Jected. ..
& novel pressure responsive “diaphragm  assem-
_blage having adjusting means which is.operative

- to. vary the operating charat:.t’eristic’s’fof the as-~ 3
" Still another object of the invention is fo pro--
fluid pressure ‘control 'valve- -

‘semblage,

vide an-improved 7
device of the above character mentioned which is

function-under all

ion-under all conditions of service.. .. -
The invention also comprises certain. new-and

~useful -improvements. in the construction, ‘ar-

[

‘rangement, and. combination of the ‘several parts -

of which.it is composed, as will be ‘hereinafter
more fully described and claimed. . I
~_Fig. 1is a vertical sectional view of a fluid pres-
sure control valve device constructed in accord-
ance with the invention; and Fig. 2.is a frag-
‘mentary sectional view taken on theline 2—2 of
Figi L o e el \

“device. | shown in the drawing Is of a type par-

" ticularly:suitable for use as:a relay valye:device

to. control the supply of -fluid under pressure to.-

and the release of fluid under pressure from the
brake cylinder of a fluid pressure ‘brake equip-

men}, and may comprise a sectional casing. hay-" -
ing.a: combined pipe bracket and valve: section

2, an- intermediate body section. 3 and: a-dia-
‘phragm assemblage

For illustrative purposes only the control valve :

4 interposed between the.

- the

“‘pody’ section 3 and a cap section 5, which sec<
_ tions, aré secured together in any suitable man- "

" yalve section 2.of

Serial No. 417,365 -
303—22) Tt

‘ner.: .

Contained in the combined “pipe pracket ‘and
‘yalve 6 and'a release yalve 1 both of “which-are
in the form of valye pistons:: =" i.o L

. “'The spplication’ valve piston 6 is normally

] by means of a. spring 8, into. seating“en-
gagement Wit . ‘ :
ing’ communication - between. s chamber 100107

s exposed 'and a passage {1.

which the outer seated aréa of the seated valve - :
5 exposed “The chamber 10.is -
_~-charged with fluid under pressure from s source - -

15
- supply. pipe.and. passage 12.. A chamber 14 /at -

of ‘Auid under pressuré (not shown) through a

back of the application valve is connected. to :

“ the :chamber 10 through a flow restricted. pas-

‘sage 15 provided in the valve piston 6.

-The release valve piston 1 i§ ‘nqrm'a,lly‘l‘iri:gé_d,»

: : " by means of a ‘spring. 18, into’ séating . engage-- -
~is._adjustable to diffsrent pressures “for ‘operat-" =

or other apparatus for any . -
:given ‘control pressure to which the device is.sub-=
. Another object of the invention is to provide

‘ment with' an-annular_valve seat, thus closing

- communication between a chamber 17 to which'

the-outer-seated area of the-seated valve is ex-
posed and -an exhaust passage §8. The chamber
1148 in constant open communication with the:

~passage |l and also with a passage and pipe 20

-leading to a brake cylinder or other fluid pres---
.stire responsive, device (not. stiown): !

“The' intermediate body - section -3 prov1ded

_with a chamber 25 which is open af its upper end -

.and ‘which. is.connected to the passage 171 by

‘ ( .. “means of a passage 24. .
“simple in construction, and reliable and exact in "

.35

" Contained: in chamber 25 is. a slide. i(‘élvé 26
for effecting;operation of the application and re-

. lease valve pistons §.and -1, respectively. This

slide valve. is.provided with a cavity 21 and a

- _cavity 28, which cavities are adapted to establish
. .communication
40

. ) between: ports and passages 29,
:30,-31-and. 32 provided in the seat for the.slide

" yalve 26, as will hereinafter more fully appear,
., Also. contained in chamber 25:is.a bell crank

;lever: 33Tf9rh (‘:pntl‘)_olling;the ‘operation of the slide

o yalve:26. o

45"

~"“THe bell crank lever 33 is pivotally mounted
oni a pin’ 34 carried by the casing. ‘One arm of

»‘this lever is vertically disposed.and proyided with

50

5_25 . __t@é-je;tiq@ly ‘disposed arm ‘of-the bell crank lever

" cess. 36

‘a.ball shaped end 35 which is disposed in a re-
e provided in the ‘top of the slide valve 26
and the other ‘arm’of the lever is horizontally.

_disposed and provided with a similar ball shaped
*‘end 31 which is operatively mounted in a_bore
- 38.provided in an actuating member 39. o

" Tnterposed between ‘and operatively engagitg

‘the casing is. anh application: -

‘with'an annular:valve seat, thus clos- - =




IS

light coil spring 9 which tends at all times to

g gagement with the ﬁlhng piece.
-of the set screw extends into g ecircular groove

urge ‘the lever and thereby the slide valve 26 to -

- release position, as shown in the drawing.

- The diaphragm assemblage 4 for actuating the
- member 39 and thereby the bell erank lever 33
comprises a diaphragm 48, a diaphragm follower

[+

41, a hollow.filling piece 42, a diaphragm 43, a .
.d1aphragm follower 44 and an adjustable.lever

mechanism 45 interposed between the draphragm
followers &1 and 44.

As shown in the drawing, the diaphragms 40, .

10

and 43 are spaced apart axially and are suitably® -
“::.0f the fulcrum balls-§7 in the same direction is

clamped between the filling: biece 42 -and the cap.

- section § and between the filling piece 42 and
the intermediate body section'. 3, :respectively.

-The upper face of diaphragm 40 and-the inner-

¥5

E surface of the cap section § define a chamber
- 46 which is in constant open communication With'

a control passage. and pipe 47. The _diaphragm
. A% closes the .6pen’énd of chamber 25 in the in-
: termedlate body seétich 3. The dlaphragms ‘a0

- and 43, together with the ﬁlhng plece 42 deﬁne .

a hamber 48.

secured by méatis of a stem 49 extending’ through
) the dlaphragm and having screw-threaded 'en-

ga,gement with the diaphragm follower 44, “Also ‘s

: 4conta1ned in"chambér 48 ‘and abutting the lower
face of dlaphragm £8°is the: diaphragm' follower
Gl he "adjustable lever mechanlsm 45 is" dis-

‘posed - between' and’ ‘opératively - assomated w1th -

the diaphragm followess 44 and 46,
. This adjustable lever- mechamsm 45 compuses

H plurahty of radially olsposed ‘levers” 5l, ‘the.

‘outer ends of each of which is provided: with a
downwardly ‘projectiig portion 52 arranged 1o
‘erigage an’ annular shoulder 53 formed on the
ﬁlhng pzece ‘42, while the inher ends of the levers
are each prov1ded ‘with - a :similar downwardly
prcuectmg portion 54 adapted to engage a cen-
,tral boss ‘55 p10V1ded on.the upper face: of -the

dlaphragm Tollower-44. 'I‘he upper- face of ‘each

lever 5I is pro*vxded with g longltudmally extend-
ing" gmde ‘channel 56 in which a metal: ball 51
"i8 mounted to- ‘rolt, which ball engages both the

ntaitied’ “in "chamber 48 and abutting the
- _upper face of the diaphragm 43 is the diaphragm
-~ follower 44 to which the actuatmg meémbper 39 is

20

- ‘anism, eompressor unloader mechamsm, etc is oo
40

Jlever .and the- fo]lower 4I and forms 8, fulcrum .

~for the'lever.

1;5‘0 .

“As best.shown in Flg 1of the drawmg there ]

1is interposed ‘between the-follower 41 and levers
.51 a horizontally disposed circular plate ‘or disk
59 whxch is rotatable relative to the follower-and
'levers

"of slotted openings §8 through’each of Wthh a-

“fulerum. hall 57 "extends, the opehings:belhg ‘So
alranged ‘that the  disk when rofated -will’ func-

This dlsk is ‘provided - with-a plurality -z

55

_from the supply’ chamber 18 to passage |1 leading -~ -

“tion to shift the fulerumballs in directions to-

ward or-away from the periphery of the disk-de-
‘pendmg upon. the “direction of rotation -of the
“disk.  For illustrative purposes only each’ of the
_ slotted openings 53 is shown in Fig. 2 as of .spiral

-form, but it is to be understood that they: mayi,
-be.of any other form o long as they prov1de for

“the above mentloned movement of the fulz:rum
;balls ST
- The disk is. adapted to be rotated by means ‘of

a Worm ‘gearing whlch ‘comprises gear teeth pro-. .

-vided on ‘the, per1phera,1 edge of the disk and a
“worm 60 whlch operatively engagés the . teeth.
This worm ' is rotatably mounted in the" filling

60

65

70’

~piece 42 and is held in. place against longitudinal
,movement relative to the filling piece by’ means:.‘,

“of a'set screw 61 Which has serewsthreaded en- 75 ‘Maintains: the release valve piston:seated so that o

’_produce ‘a-change -in the leverage ratio.-
. any gWen control fluid pressure in chamber #6 . -
“will-be balanced by 3 lower pressure in chamiber
25 dependmg upon the position” of the fulcrum

2 334,834 -

33 and the inner wall of the body section 3 isa-

The inner end

_brovided in the worm and thereby locks the worm -

in place and at the same time- perm1ts 1otat10n
of the worm.

The outer end of the worm is provided with a
groove for the reception of the end of 2 suitable
‘ool 'such as-a-screw driver whereby the worm

‘may-beé rotated. - As shown in Fig. 2 the slotied

end.of the worm is accessible for rotation from

27 the exterior of the filling piece.

.When the worm 68.is rotated about its axis, Lhe: )
dlSk 99 is caused to rotate and since movement :

_prevented by ‘the side walls of the grooves ‘in
--the levers B, the disk will, due to the arrange-
- ment of the slotted openings 58, propel the ful-
“etum balls ' outwardly or inwardly along the

grooves or channels in the levers depending upon
the direction-of rotation of the disk. Since the
‘balls 51 constitute” the fulcrums for the levers,.
any changein thelr position along the levers will
“Hence

‘balls: with relation to the’ levers. "If the control
pressure in chamber 48 is varied, the baldncing .
pressure in chamber 25 W111 due to the action of
the levers; also vary in the same proportion:
“'The flexible “diaphragm assemblage ‘has been, .
hereinbsfore- déscribed in connection with g relay
valve device for use in fluid pressure: brake equrp—

‘ment -but it:is not inténdeéd- to dirnit- its use ‘to.
‘sticha device £67 it 1is ohvious-that it is susceptlble

t0 ‘more "general use for control purpsses.. The
use ‘of-the assemblage in-apparatus sueh, for in~
stance, as feed valve ‘devices, vafiable lozd meth=

contemplated
o Operatzon

Assummg that the fulcrum balls 57 are posi-'

“tioned as shown in the drawing; and the control
5 pipe 41 and connected chamber 46 vented; the
“diaphragm” assemblage 4 and the several parts
‘associated therewith will’ be int their normal posi- .
‘tion as shown in Fig. 1 of the drawing.

In this -
position " the spring 9 maintains the bell: crank ”
lever 33 and thereby the shde Va,lve 26 in 1ts re-

._”Iease position,

“Assuming further that the chamber 4 at the‘
upper sidé of the valve- ‘piston is charged with -

‘fluid by way. of restrrcted passage 15 to a pressiure )
‘equal to-the. pressure ‘of fluid in supply chamber :
10, the spring 8 maintains ‘the valve piston-seated S

as shown, thereby preventing the flow -of fuid

to-the pipe- 28,
normal position as shown the cavity 27 -of the

‘valve connects passages 29 and-30 and also iso-
“Tates the ‘chamber {4 from the atmospherlc pas-
'sage 3! the connection between the passages 29

and 30 'serving no useful purpose at tiis- time.
Further.- with the slide valve in this position

‘the’ chamber 42 at the upper side ‘of the reléase
“valve plston 1 1s ‘connected to ‘the- atmosphere

by 3 way of passage 38, cavity" 28 in the-slide valve
and passage 31- leadmg to the atmosphere. ‘The-
chambel 25, pipe 28 and chamber 17 -afe all con-
nected together and are-‘open to the atmosphere
by way-of the flow' ‘restricting. passage 23 leading
from chamber 1T t6 chamber 22.-°Sinée there is
"o fluid- pressure in’ chamber ‘17, the- ‘spring 16

With the slide valve 26 in its
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the exhaust passage i8 IS 1solated from the cham- :

ber ¥T1.

'Now:if 11; is des1red to admzt ﬂuxd under pres-j
sure from the supply.-chamber:-10.and fluid pres--
‘sure: storage supply connected therewith to the -
pige 28 and ‘thereby to the device to be opéerated

‘such’as & brake cylinder device, fluid under pres-

sure is admitted by way of pipe and passage a1

to’ diaphragin chamber 4§, - -
: Fluid under pressure.admitted to chamber 46
- causes the diaphragm:43 to flex inwardly thereby

moving the. follower 41 and’ associated fulerum.

balls in the same direction..  The ‘balls, ‘as. they

10

‘has been’ increased suﬁic1ent1y to overcome: the'd ‘
downwardly directed force transmitted: to:-the

diaphragm 40 by the levers 51 this diaphragm o

will be caused to flex: upwardly ~As’ the dia~
phragin flexes it moves the follower 44, actuating
member-22; the inner ends of the’ levers'5i, ful-

erum: balls 51 follower M and draphracrm 40 S
: upwardly.: : E
“The member 39 as it 1s bemg moved umvardly» :

causes the ‘bell crank-lever to be:rocked in a -

‘clockwise direction about its: ‘pivot pin-24.and:the

- yertically - disposed :arm::of the:lever shifts the’

aré thils moved, act to rotate theilevers 5i. aboutf,

their pivotal connection with the filling piece $0°
that their'inner ends move downwardly forcing'.:
the “follower: £4, diaphragm 43 and:.actuating::

miember -297in ‘the same direction. This move=

15

glide valve 25 in a- direction toward:the leftihand -
‘to its'lap posmon The slide valve in its.traverse .
firstcutting: off ‘communication’ between the pas-
sage-38 to the atmospheric passage 31and thenes=
-itablishing communication between the passage: 38

v:and passage 29, Fluld under pressure Now. fows

ment of the member 38 causes;the associated bell -

crank lever to rock:in-a counterclockwise: direc-:
+tion about its pivot 34 against.the. opposing action
of the spring 9. - By this movement the vertically

20

‘disposed arm of the lever causes the slide valve -

926 to move from the position ih which it is shown”
to & position in which the exhaust passage 34 is’

disconnected “fromthe "atniospheric passage 31

25

and in which the passage 88 /is connected to the -

passage 34. ‘The: slide ‘valve in-this position laps

the passage- 29 for a reason thch will be dis--

~ cussed later. -
By reason of the estabhshment of the com-

.. 30

 munication between-the passage 30 and the pas- -

chamber 4 dt a much more: rapld rate than fluid
tinder pressure can flow thereto from the chamber
19 .by way of the flow: restricting. passage 15-and
ag a consequence the pressure of: ﬂmd m chambe"
‘14 Wwill be:quickly reduced.

When the pressure of ﬂmd in- chamber M is.

‘thus reduced, the pressure:of fluid ‘in chamber
‘18 and acting on the outer seated area of the

supply .valve: piston § will: cause the valve. piston.

to move upwardly against the opposing. pressure

of the spring 8, first unseating the valve on the.
g5

_underside: of ‘the 'valve piston and’ then seating
“the valve 65 on.the gasket §6. - It-should here
‘be meéntioned that sincethe passage 28 is lapned

by the:slide .valve: the. portion -of: the. .chamber

‘surrounding :the seated:valve 65 will be main--
tained charged with fluid.at the: pressure-of fuid

in.chamber 5. Obviously the: fluid:in this por-
tion of the chamber acts over-only a portlon of

" the area of the valve piston so that the pressure..

of fiuid. in “chamber 10 will maintain the valve

unseated and at the same time render the valve:

from. the chamber i§ through:passage 29; ‘cavity:

27 in the slide valve and passage $8 to'the portion "
~ofthe supply valve piston which:is. encircled by~
_the valve 85, 50 ‘that fluid at. substantially the

same:pressure as that of the fluid in chamber 10
now scts over ‘substantially the entire’area of the

~inner-face of the -yalve piston. Since: the  fluid

pressires acting on op posite sides of thevilvepis-

‘ton” arenow substantiaily’ equal “the spring: 8: L
" Jacts forquickly move the valve piston downward- - -

1y: unseating the valve £ and:seating the valve

‘o the opposite ‘face of ‘thé valve piston’ to: cut

off - the supply of fluid from the chambex {9 to

: “:p1pe 28 and digphragm chamber 26,
sage: 31 fluid undet: pressure-is: vented from the. =

As soon &8s the supply of fluid: under: rressare to :

“the chamber is cut off the upward moevement of

.35 ‘thé digphragm assemblage will:cease and-asg.re-

- sult the. 'slide valve 26 wﬂi come. to a stop in lap

40

50 1

- pos1t1on

When, Wlth the control valve devme in lap po-(
sxtron it is desired to effect-a comp]ete release:of
fiuid- under: pressure from.the pipe 20, 'the fluid

“under pressure.in-the chamber 46 is vented in any-

suitable manner by way of pipe &1, thus reducing
the pressure of fluid in the chamber ‘Upon thus:

‘reducing thé ‘pressure. of fiuid in chamber-46:the

higher pressure acting in chamber 25 causes‘the
diaphrazm 43 to flex up’wardly’ thus causing:the: .
diaphragm - fellower :44".and. attached actuatmg :

_member: 39 t6 move in the:same direction. : This:

upward movement of the diaphragm follower 44
is- transmitted to-levers &i; thereby’ causing the
levers to pivot ab-their ends 2. on the shoulder
53 and -thus. transmit” the -upward. moyement

» “through the Iulcrum balls -51.to the .diaphragm-

- follower 4§ which in turn catses the diaphragm 490

55

piston. quickly. responsive to cub off - thé: supply

of fluid to the passage I when- the slide’valve
.25 i ‘moved from supply position to:lap posi-
ton, as will be understood from the followmg
description.

With the valve plston in thls posmon fiuid

~60

under pressure. flows from: the supply- chamber

81; chamber. 17 and pipe 28 to the. device to-be
" actuated. . From the chamber §1-fluid under pres-

65

sure will" ‘flow. through passage 23 to the upper -

.side of the release valve piston, and the pressure .-

.- of the spring together with: the' pressure -of fluid

admitted to the chamber will ‘maintain the valve : .

piston seated: thereby: maintaining ‘the exhaust:

passage 18:isolated from the chamber 1.

70

. Fluid under pressure also flows from the cham- -
“ber.17 through passage 24 to chamber:25and acts

on the underside-of the' flexible diaphragm ‘43.
Now when the: pressure- :6f fluid in chamber 25

to-deflect upwardly. Movement-of the actuating

member 3§ in this direction causes thebell crank- ’
‘lever: 83:to rouate in-a clockwise direction about.

the pivot. pin 34, thus moving the slide valve 26 -

4n: g diréction ‘toward -the left hand until com-
‘munication is established between ports and pas-

sages 32 and 34, respectlvely, by Way of cavﬂ;y 28

< insthe slide valve 26.
_10 throtish passage: LI, past-the'ball-check valve ..

“With this communication betWeen passages 32
and 31 established, fiuid undex ‘pressure in cham-

iber 22 flows to the atmosphere at a rate faster -
-than. it can be supplied to the chamber throigh -7
‘passage 28/in the valve piston 1.so that thepres= .-
-suré in. chamber 17 -acting on the ‘outer seated

ares -of the ‘valve piston overcomes ‘the-opposing

‘pressure’ of the spring’ {6-and calises Lhe valve -

plston 7-to ' move to its unseated position, :
With: the valve ‘piston T unseated, fiuid under

‘pressure*in-pipe 20 flows to.the atmosphere’ by

way of chamber 1 past unseated valve piston'T

5

and passage 13 At ‘the same. time ﬁuld under E :




4
pressure in. chamber 25 is vented to the atmos-
phere through the passage 24 ‘and connected
chamber |1, ) R

.~ When the pressure of Auid in chamber {7 snd
- ‘comnected chamber 25 has been reduced to a:de=-
gree .sufficient to permit spring’ {6 acting.on the
upper side of release valve piston T to move the
valve-to its seated position, the venting of fluid

... under pressure from chamber 471 by way of ex-

- haust passage 18 is cut off.” - However, the release

-of ‘fluid under pressuré from:chamber 25 perfmits
the diagram assemblsge to Teturn.to its normal
position, in which it is shown in Fig. 1 of ‘the
drawing, so:that the spring 9 through the me-

dium of the bell. crank lever 33 maintains the -

slide valve in its normal position, - With the slide
‘valve thus positioned fluid under pressure: in

2,334,834

-sures-and operative in’response to variations in

- one of said fluid pressures, a plurality of levers

5

10

:chamber 17T and connected chamber. 25 and pipe -

20 is completely vented to the atmosphere by way
of flow restricting passage 23 in the valva. piston
1, chamber 22, passage and port-32, cavity 28 in
the slide valve and exhaust port 3i. ; :
When, with the control: valve-device in lap po-
sition, it is desired to effect a partial release of
-fluid ‘under pressure from the pipe 28, the pres-
sure of fluid in chamber 48 is reduced s prede-
- termined degree. . Upon such & reduction in the
bressure of fluid in chamber 46 the device will
operate in- a ‘manner hereinbefore described in
connection with a-complete release to rediice the
‘pressure of fuid in pipe 20 and connected cham-
ber 25. . RSN :
"~ 'When the pressure of fluid in pipe 28 and con-

20

-operatively associated with said casing and one
-of said abutments, a fulcrum for each-of said
Jevers associated 'with the other: of -said-abut-
ments, each fulcrum being.-movable relative-to
oneof said levers, 'a disk member rotatably
mounted in said casing for-moving said fulecrums
relative fo said levers, said:disk' member having
‘teeth-ormr-its ;peripheral edge, and- an -adjusting -
‘worm'’ carried- by-said ‘casing -for engaging said
‘teeth and-operative for rotating said disk mem-
ber. B T LU i
8. In‘a.fluid. pressure controlled ‘mechanism -
comprising in . combination, a ecasing, ‘spaced -
movable ‘abutments:: mounted -in: -said casing
‘adapted to’ be subjected to opposing: fluid pres-
-sures and-operative-in response to variations in-

‘ong ‘of said-fluid pressures; a plurality -of levers

-operatively associated with said ‘casing and.one
of 'said abutments, :a fulcrum for each of said
levers. associated with the other of said-abut-

. ments, each fulcrum-being movable relative to .~

25

30

nected chamber 25 has been reduced to a. degree’

-sufficient  to.balance the opposing pressure  in
in chamber-46 the bell crank lever 33 will actuate
"‘the slide valve 26 to its lap position. F

As hereinbefore described, with the slige .valve
in-lap ‘position, communication is cut off between
passages 32 and 31, thus the flow. of fiuid from
~chamber 22 to the atmosphete is cut off and as
“a result chamber 22 is quickly. charged by way of
passage 23 in the valve piston to substantially the
same- pressure as chambper 17.. Since ‘the fluid

- -bressure acting on opposite sides of the valve pis- ;

‘ton'T is‘how substantially equal the spring 18 acts
.%o quickly move the valve piston downwardly seat-
:ing the valve piston.7, thus isolating the cham-
““ber 17 from the exhaust passage 18, s0 that the

release of fluid under pressure -fiom chamber 17,

‘connected chamber 25 and pipe 28 is-cut off and
. ‘& predetermined -degree of fluid under pressure
is maintained in.pipe 20, . <. :

Having now described my invention, what I-
-claim. as riew and .desire to: secure by, Letters -

Patent, is: L -
1. In-a fluid- pressure -controlled mechanism
comprising -in" .combination,  a .'casing;  spaced
movable: abutments ‘mounted in said casing
-adapted to -be subjected to. opposing fuid pres-
sures:and operative in response. to variations in
one of said fluid pressures, .a blurality of levers
operatively associated with said ‘casing®ahd one
of said abutments, an adjustable fulcrum for
each of said levers associated with -the other of
said abutments each fulcrum being movable rel-
-ative to one of said levers, a rotatable member
for. simultaneously  moving ‘said. fulerums rela-
tive to said levers, and means operatively -con-

nected to. said rotatable. member for- rotating 7

- said member, - S PR s
© o020 Ina fluid pressure controlied -mechanism
. comprising.-in combination;. g casing;. -spaced

'35

40

said levers, a disk member rotatably inounted
in ‘said casing for simultaneously moving said
fulcrums relative to said lever, said disk mem- )
ber having teeth on its peripheral edge, and. an
adjusting :-worm carried by said casing for en-
-gaging ‘said ‘teeth, said- worm being operable
irom-the exterior of the casing to rotate said
‘disk member, . oo B ool
4, In g fluid -pressure controlled mechanism.

- comprising in :combination, a’ casing, spaced

‘moevable  abutinents: mounted  in - said casing- .
adapted bo.be subjected to opposing fluid pres-
‘sures and operative in-response to variations in
one ‘of- said:fluid :pressures, a plurality of levers
operatively associated with said casing and:one
of said abutments, a circular rotatable member
interposed hetween said levers and the other-of

said-abutinents and ‘having a spirally formed: -

opening. extending . therethrough, an adjustable
fulerum for each of said levers disposed in ‘said
‘groove ‘and associated with the other of said

5 ;abutments, said-opening being so arranged that -

‘the rotatablée meniber when rotated will simul-
taneously adjust said fulerums relative to said
levers, ‘means comprising an: adjusting” worm .
carried by the casing for rotating said rotatable

-niembker to adjust said fulcrums. TR
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‘sures end operative in response to ‘Variationsin™ -
one -of ‘said- fluid pressures, a. plurality .of levers

oberatively associated with said casing and .one
"of sald abutments, a plate member - rotatably
-mounted in said casing and interposed between
sald levers and the other of said abutments, said
blate “member. ‘having. .a- plurality .of ‘spirally
formed slots extending therethrough,.an adjust-
-able fulcrum for. each of said levers and oper-
atively 'associated with; said -other abutment;
-sald adjustable fulcrum ‘comprising “a. ball’ dis-
“posed .in"each .of said slots and being ‘movaible

“ky_said. plate member reldative -to- the lever, and

gans carried. by ‘the-casing ~for rotating ‘the -

-plate-member,

‘movable’ .abutments -mounted in said .casing -

.adapted: to ‘be:subjected- to opposing fAuid. pres-
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- prisingin ‘combination, a casing,
-and . a-release valve ‘gperatively

..=6: In a fluid pressure conti;olled. device c‘c‘)m“-"‘
-8 supply valve: '
] mounted-in said |
‘casing;-a. control valve operative at one time:to.

.effectr thge ‘operation :of said- supply ‘valve- to its- '
‘open: ppsmon and the-operation of said ‘release
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valve to its closed position, said control valve
being operative at another time to effect the
operation of said supply valve to-its closed posi-
tion and the operation of said releasé valve to
its open position; and a mechanism. subject to
opposirg fluid pressures and responsive to varia-

<

tions in either of said pressures.for actuating - .

gaid control valve. e

7. In s fluid pressure controlled device com-
prising in combination, a casing, a supply valve
and a release valve operatively mounted in said
casing; & control valve operative at one time to
effect the operation of sdid supply valve to its
open position and the operation of said release

valve 1o its closed position, said confrol valve
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being operative ab-another time to effect the -

operation of said:supply valve to its closed posi-
tion . and the operation of said release valve to
its. open position, a bell ‘crank lever for actuat-
ing said control valve, and a mechanism subject
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to opposing “fluid pressures and responsive to
variations-in‘either of said pressures for actuat-
ing ‘said bell -erank lever.- )
8. In a fluid presssure controlled device com- :
prising in combination, a casing, a supply valve
and a release valve operatively mounted in said
casing, a slide valve operative at one time to
effect the. operation of said- supply valve to its
open position and the operation of said release.
valve to its'closed position, said slide valve being
operative at another time to effect the operation
of ‘said supply valve to its closed position and
the operation of said release valve fo'its open
position, & ‘bell ‘¢rank lever for operating said
slide.valve, and a mechanism comprising a dia-
phragm assemblage subject to opposing fluid

- pressures and responsive to variations in either
of said pressures for actuating said. bell crank

lever.. - - F
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