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This invention relates to pressure edualizing
or fluid dividing arrangements and particularly
to arrangements for controlling the inlet flow in
accordance with conditions existing in the plural
outlets therefrom. . . -

It is the general object of this invention to pro-
vide a novel control arrangement for regulating
the flow to an equalizer in accordance with the
relative pressures existing in the separate outlet
streams leading from the equalizer to separate
pressure responsive instrumentalities subject to

- varying resistances and hence. imposing corre-
spondingly varying back pressures on said
equalizer. N )

It is a further object to provide in combina-
tion with a flow divider, a control valve for regu-

sure through inlet line: 12 to a special equalizer
inlet control valve arrangement indicated gen=

- erally at {4 from which the pressure liquid is:led
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‘18-

lating the. introduction of liquid thereto and .

means responsive to a ‘selected -differential of
pressure existing in separate outlet streams from
said divider effective to cause the operation of
the regulating valve. :

I am aware that it has been proposed hereto-
fore to employ a valve arrangement responsive to
loss of pressure in a line, such for example as
when the line becomes ruptured, to shut off flow
therethrough. However, I am not aware of any
previotuisly known arrangement of the present
character, performing in an equivalent manner
to produce the important results accomplished
by my invention. :

Other objects, uses and advantages of my in-

vention will become apparent from a reading of
the following specification taken in connection
with the accompanying drawing forming a part

thereof and wherein the single figure comprises-

a schematic layout view of a system incorporat-
ing a preferred embodiment of my invention.
In order to realize the most efficient operation
of a hydraulic pressure equalizer or flow divider
as well as to insure against such emergencies as
the loss of the fluid from the system by virtue of
the rupture of one of the outlet lines from the
equalizer, it has been found necessary to control

delivery of hydraulic fluid.to the equalizer .in -

accordance with the pressure conditions existing
in- the outlet line. I have discovered that the
most effective way of accomplishing this is to pro-
vide a flow control valve in the inlet line to the
flow divider and to provide pressure responsive

means responsive to the occurrence of a selected i
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differential of pressure between separate ones of .

the outlet lines for producing the operation of the
inlet flow econtrol valve. :

The hydraulic pressure supply arrangement in-
dicated generally at 10 delivers liquid under pres-
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through conduit 16 to-the common inlet of a
flow equalizer or divider 18 which is effective to
divide the single inlet stream into a:plurality of
separate outlet streams adapted to be led through
separate ‘conduits 20 ‘and-22 to corresponding
fluid pressure responsive’ instrumentalities 24 and
26 subject to varying and different
the operation thereof. - R
My inlet control and operating means there-
for comprises essentially a valve proper. 30.effec-
tive when closed against seat 32 to shutb off the
flow between inlet line 12 and the equalizer 18
together -with pressure responsive means indi-
cated generally at 34 effective upen the occur-
rence of a predetermined difference'in the pres-
sures in lines 20-and 22 to cause the :«closing :of
valve 30.and also responsive to the establishment
of a lesser difference of pressure between these
outlet lines effective to maintain valve'30. in the
open position thereof providing for free flow. to
the inlet of divider 18. " : ‘ R
" In . the preferred embodiment shown. in ‘the
drawing, valve 30 has a generally mushroom form-
including ‘a tubular stem 'extending from the
back side of valve proper 30, terminating in a
piston like guide portion 30a received in a com-

plementary cylinder 30b. In addition the oppo~

site face of valve proper 30 has extending there-
from a. generally coaxial protuberance 30c ter-

_minating in a cam follower 3084 and provided in-

termediate the terminals thereof with a second
radially extending guide ‘portion 30e. A coil
compression spring 30f i§ received within a tubu-
lar extension of one terminal in engagement with
the back side of valve 30, the other terminal en-
‘gaging the housing, this spring tending to urge
valve 30 in the direction of its seat 32.. This valve
seat is preferably provided by an annular ring
38 received within a complementary enlarged bore

40 and sealed with reference thereto by means of -
. a sealing ring 42, this annular ring 38 being re-

resistances to

1

tained within the bore by means of a snap ring

44, 'An inlet passage 46 communicates with pres-

sure supply inlet line 2. It will be noted that
valve seat 32 has the same cross-sectional area
as the cylinder 30b and-hence with valve -30%in
engagement with the seat the inlet pressure does
not exertany: opening force . upon -the. valve.
Valve 38 is guided and maintained-in axial align-
ment by the cooperation of .piston guide portions
30a - thereof with cylindrical bore 30b and by the




2

cooperation of perforated guide 30e with the in-
ner wall of annular ring 38. .
The motive means indicated generally at 34
for controlling the position and operation of valve
38 in accordance with the selected value of pres-
sure differential between fluid divider ocutlets 20
and 22 includes a reciprocable cam and double
plunger assembly indicated generally at 48 and.a_
pair of -differential :pressure responsive pistons
and spring motors 50 and 52. Cam and plunger
assembly 48 includes a centrally disposed elevated.
dwell portion 48a functioning when in mid posi-
- tion to hold cam follower 30d in raised:position
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rection of the relatively low pressure with the
result that cam follower 30d is forced by springs

307 along the inclined cam rise 48b on one side

5
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for in turn holding valve 30 .in open position pro- .

viding for free flow therepast... On éither side of
elevated dwell portion 48a there is provided a re-

15

cess defined by an inclined camming surface of

rise 48b effective when the“cam and-plunger -as-
sembly 48 is shifted from central position.to allow.
cam follower 30d to move in valve closing direc-
‘Honiunderithe:influence of:spring: 307 :On oppo-
site: sides:~gf ithe -cam.are . opposed.-piston=like

20

‘plungers *48¢ :and 48d,. these plungers: heing re- -

‘ceived rrespectively: ini-cylindrical chambers: :48e
and 487 - ' - Co .
Differential ~pressure ‘responsive :piston sand
‘spying motive: means 50°and:52; prefergbly similar
JIn:eonstruction;, in¢lude reciprocable pistons -58a
ramd-+52piurged: by “coil: compression : springs -50b

and:B52b/ in“the direction 6f:ene:ancther. “These !

pistons are received within: enlavged :bores B0¢
-andi§2ewhich hores-are:also: in alignment:with
smdller plunger :receiving: coaxial: bores 48e:and
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A48}, ‘Plungers 48c and 484 are not-actually con- -

‘nected! ‘o pistons 800 and 152a ‘but ‘engage ~the @

-same ‘respectively: 'when :the rparticular plunger
‘has:theend thereof:prajected: into :the.;enlarged
‘pistors bore: Ble:or52e as:thercaseznay be. ~The
‘respective differential pressure: responsive:motive

‘means 30-and:52 sare-placed <in.-communication (40

withr therseparate fluid divider-outlets: 20-and 22
by lines; 56-and §8: <Coil compression springsi50b
and-@2bzare substantiallyridentical and:are com--
pressed by the same amount by:suitdble-¢losure

-gdapters-§lc:and::&2c; ' The choicerof: springs 50 ©

and: 52bcasywell ‘ascthe extent-to ‘which: the: same
-are compressed:determines the-value: of ‘the: dif-
fereéntial:pressure existing: between “the separate
-divided :outiet:lines: that.-is-effective to ' produce.
-the-operation-ef: -valve 30. o
“Inoperation;sunder:the- conditions:existing :as
lustrated. in: the;position: of..the pump-shown- in
-therdrawings;, -hydraulic -fluid «pressure :is ‘being
‘delivered -through-inletline -§2, regulator -valve
iinlet /46, past valve-30, and-through-line k6:io:the.
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or the other of elevated dwell 48a thus effecting
closure of valve 30 and the shutoff of pressure
through inlet 46. When this pressure differential. -
has again been reduced below the value for which
coil compression spring 56b.and 52b.are provided
then the cam: and plunger assembly ‘will: again be
shifted to move elevated cam dwell 48a to the .

‘mid position thereof causing cam follower 30d

to rise up along inclined cam rise 48b to thus -

:again reopen: arid hold valve 30 until the selected

value of differential pressure in the outlet lines is

“gagain exceeded.

‘While, as pointed out above, the motive means
for operating shutoff valve 30 may be made re-

-spensive to-a selected differential of pressure oc-

curring in the divided outlet lines 20 and 22 the
arrangement is particularly adaptable for insur-
ingragainst:the:loss of fluidifrom:the entire:sys-
tem: by rupture-of one-or:the.other.of the: outlet

Jines-and: T have found,:for example, that: highly

satisfactory operation:is.obtained where: the:same
is arranged to «close valve 30 in.response :to:the
accurrence: of .a: pressure-differential: in: excess. of
300 -1bs. :per-square inch.. , .

‘While- the -herein. disclosed: shutoff -valve :ar-
rangement. is:-gpplicable: in: connection -with:fluid
dividers generally adapted -to:supply-fluid pres-
sure ..consuming instrumentalities: - subject -to
varying.resistances, I have:found:that:the:same. -
operates to particular-advantage-in connection

_with a gear type divider such as that shown in

Johnsen patent, .No. . 2201578 .and- indicated
sehematically gt -18. -In this.-type.of divider the
volumetric:efficiengy -of the:respective.gear. units
varies: -with.-variations.in the back :pressures.in
the:separate outlet limes. Where ithe.divider:-is
empleyed- to-deliver-equal quantities- of ; pressure:
fluid to operate and synchrenize :remately .lo-
cated -rams .and the:instrumentalities: -operated
by .these-rams-encounter:sufficiently -widely dif~
fering .resistances-to the:ropenation:thereof then.
the: back :pressures-in-the .outlet:linesmay differ
-80-:greatly that :the .rams-are-mo longer rmein-
‘tained: in synchrenism. -Under:such conditions
the-system-should:-net be continued:in operation

_ but;flow thereto should: be-shut off. This-wouid
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-common::intet rof. :the. fluid pressure -divider .18 -

' -wherein-the-single: stream-is.divided-into -a.plu-'
-vality. of.separate.streams .and.led through con-
-duits.20.and.22. to.separate. fluid. pressure respon-
.sive.devices-shawn .as-rams.24.and..26. .So. leng
-as the. back pressures. in. separate .ontlet lines:
*20 ‘and "22. do not ‘differ by an amount in excess
.of ‘thevalue for which coil’ compression springs
‘§00:and 528 are provided then these ‘opposed pres-
, sures~delivered" to cylindrical’ bores 5ic-and 52¢c
. maintdin the: necessary” counterbalancing effect
| upon‘therespective ends of plungers 48c and 48d
i *to-hoéld cam *48a-in the mid ‘position ‘theresf in
‘engagement with:-cam follower “30d -for “holding -
‘valve 80:ir open position: “When, however, there
‘aceurssadifferencein 'the pressures -existing ‘in
‘the separate autlet lines:"20-and 22 the ‘rélative
. -dropzimthe pressure: acting:on ‘the. remote  end-of
. iplunger 48c-or:48dias: the-case: may be will cause
| ithecamrandiplunger gassembly: tosshift in: therdi-
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be particularly true where the rams..are -em-

.Ployed to: operate: the:landing. flapsiof .an-aireraft
since:the-stability of-the-plane -under-such:con-

ditions will depend-upon:the:landing flaps. being
operated-in-substantially -complete-synchronism.

It will~thus appear-that:my -special arrangement

of:shutoff’ valve:and-differential-pressure-respon-
sivermeans-for: operating: the: samre is-not:limited
#0. :the -single -emergency conditions. -resulting

“from irupture-of -ene.of:the:lines 20i or 22:but-is
equally -applicable “where: it is :desirable: to::shut

‘off thermadin-inlet flow -inrresponse: to. any :se-
lected-differentialiof: pressure appearing: betwesn
‘the-tworoutlet:lines 20: and-22. :

- It-will-be apparent.that-any-desired arrange-
ment..may be provided :for :supplying .the inlet

Jdine k2 with-hydraulic.pressure:and:I have nrene-
Jy .indieated: schematically ‘that the same imay

comprise :a four-way - valve 8a -capable ef:se-

dectively -delivering -said -pressure sthrough iniet

dine-{2-ar returning; the sameitherefrom; a.relief

“valve 188,ax checkvalve ke, a: pumpiaid:=mator

urtit s k8d ras - well -asa -supply “tank “#8e+and the

_necessary additional conduit:linessfor returning

the:fluid :from -the rear:sideof rthecam 4o the
supply:tank. K O R
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While I have described my invention in con-
nection with certain specific embodiments there-
of, it is to be understood that this is by way of
example and that I intend my invention to be

. defined by the appended claims.

I claim:

1. In a flow divider arrangement including
means defining g hydraulic pressure supply line,
means defining a flow divider having a common
inlet communicating with said supply line and
a plurality of separate divided outlets adapted
to be led to corresponding pressure consuming
devices subject to varying resistances to the op-
eration thereof, the combination therewith of
means defining a shut off valve positioned in said
inlet line to said divider, means for controlling
the position of said valve including means for
holding the same in open position so long as the
respective pressures in said outlet do not differ
by an amount which exceeds a selected value,
said means being responsive to the occurrence
of a pressure differential in excess of said se-
lected value to effect closing of said valve to shut
off the flow to said divider. '

2. In a flow divider arrangement including
means defining a hydraulic pressure supply line,
means defining a flow divider having a common
inlet communicating with said supply line and
a plurality of separate outlets adapted to be led
to corresponding pressure consuming devices

3
to corresponding pressure  consuming. devices
subject to varying resistances to the operation -
thereof, the combination therewith of means for
biasing said valve toward closed position, means
defining g shiftable cam having a normal posi-
tion engaging said follower and holding said'
valve in inset position, means responsive to the

_ occurrence of a selected maximum . differential
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subject to varying resistances to the operation . -

thereof, the combination therewith of means de-
fining a shutoff valve positioned in said inlet
line to said divider, means for operating said
shutoff valve to opened and to closed position
comprising means. responsive to outlet pressures
in said respective outlet lines, said last named
means being operable in response to the occur-
rence of a predetermined pressure differential
between said separate outlet lines due to differ-
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ent resistances to flow therethrough to eifect

closing of said-inlet line valve and operable in
response to a reduction of said differential pres-
sure to effecting opening thereof. )

3. In a flow divider arrangement including
means defining a hydraulic pressure supply line,
means defining a flow divider having a common
inlet communicating with said supply line and
‘a, plurality of separate outlets adapted to be led

between the pressures in said separate outlets
from said divider for effecting shifting of said
cam to a position away from said follower where-
by said valve closes and flow to said divider is
shut off.

4, In a flow divider arrangement 1nclud1ng
means defining a hydraulic pressure supply line,
means defining g flow divider having a common
inlet communicating with said supply line and
a plurality of separate divided outlets adapted .
to be led to corresponding pressure consuining
devices subject to varying resistances to the op-
eration thereof, the combination therewith -of
means defining a shutoff valve positioned in said
inlet line, means for holding said valve in opened
position, effecting the movement of said valve
to closed position and for effecting the opening

.of said valve, said means comprising a pair of

opposed plungers, a valve operating and hold-
ing cam interposed between said plungers for
operation thereby, means placing the remote end
of one of said plungers in communication with
the pressure in one of said divided outlet lines
and means placing the remote end of said other
plunger in communication with the pressure in
another outlet line, spring means urging  said .
plungers and cam toward a mid position where-
in said cam is effective to hold said valve in
opened position, said plungers being responsive .
to the occurrence of a predetermined maximum
differential of pressure between -said outlet lines .
to. move said cam from the mid-position and
effect the closing of said valve to-shut off the
supply of inlet fluid pressure, said plungers be-
ing responsive to the reestablishment of pres-
sures within said outlet lines differing by an
amount less than said selected maximum value
to effect the movement of said cam to cause the
reopening of said valve.

JOHN A. LAUCK.




