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The present mventrcn relates generally to hydrauhc
| pcwer supply’ systerna and rnore partlcularly to a nnssﬂe
| -hjrdrauhc power supply. o - -
Desirable features for cnnlpcnents ef gurded i
are sunphcrty, lightness,.

draulic syatems now in use include turbopump ccn:lponents |
15
- pressure_and - return lines,’ reSPectlvely Valve 28 is
| aynchrcnrzed wrth valve 13 so that whenever valve 13 =
.18 positioned to deliver. gas pressure to cylinder 17, valve
- 28 connects conduit 24 to the load pressure line 29 and

,condurt 25 to load drarn line 30. ‘The load 32 may com-

which contain a multiplicity of parts  and- are therefore
| complicated and relatively heavy." . | SEE
The principal object of the preeent 1nvent10n therefore

~is to provide a missile power supply wherein complicated
and physically heavy parts snch as rturbe-generatnrs are

| chnnnated
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"'5pect1ve1y, separate pewer prcducmg hydr anhc fluid or
liquid 1n said cylinders below said pistons from
~plied gaseous medium above' said pistons.

“demands flow of pressure fiuid, gas pressure in .the par-

) the ap-
When the load

- ticular cylinder 17 or 18 which is at the time connected

to conduit 14 causes displacement of piston 20 or 21

- forcing fluid from the cylinder to be delivered to the load
- and reduclng the volume of fluid contained therein. At
 the same time, the cyhndcr 17 or 18 connected to vent

10

19 receives: fluid returned from the load, in a manner

,,“,shertly to be described. Conduits 24 and 25 are con- .

1asﬂes'-
-strength and reliability. - Hy- -

- nected frern the lower or outlet ends 26 and 27 of the
_cyhnders 17 and 18 to two. eppcsrte lines of a four-way

'- _selencrd nperated hydrauhc fluid sw1tch1ng valve 28. The

20

Another ebjcct of the invention is to prcvtde an ap- .

constant flow of high pres-

~sure fluid to a hydraulic servo system or a hydraulrcally .

driven electrical generator.. -
- Another object of the mventlnn re$1des in the - pro-

o5

~ vision.of a power supply for the purpose set forth that

will be simple in construction and highly efficient in use.

- of this invention will be readily appreciated -as the same

becomes better understood by reference to the following
detailed descrrptren when conmdered in cennectmn with
the accompanying drawing.

The single FIGURE of the drawmg is a blnck dragrarn :

showing the improved missile power snpply

~ Briefly, the power snpply accordin g to the inventlen "
includes as a hydraulic pressure generating mechanism

two remaining lines 29 and 30 of valve 28 serve as fluid

~prise a conventional hydraulic transfer valve 33 and ac-

tuator 34 or any other hydrauhcally eperated devrce such |
asaﬂmd motor. - S

The positions of valves 13 and 28 are contrclled by
selenmda 35 and 36, respectwely The solenoids are of

“the rotary form, such as described in U.S. Patent- No.

2,539,090 to George N. Leland, which convert a momen-
Other objects and many of the attendant advantages.
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either a piston or chaphragm within a cylmder against ',
which gas under pressure is. ‘applied displacing the piston

a solid or liquid propellant gas generator of generally

L ._known construction, from a rocket chamber, or from a .

- missile exhaust nozzle.
?-fdraphragms within the cylinders separate the actwatrng -
. gas from the hydraulic fluid and serve to transfer energy

. from the gas to the fluid without contamination of the -
. fluid. Because of limited displacement in a single cylin-

More specifically, the pistons or

40

‘tary electrical impulse into rotary movements.
“case, a rotation of 90° is provided for each impulse sup-

- between the four valve lines.

In this

plied. - As will be readily understood from the schematic
representation of the valves, it is unnecessary to change
the direction of rotation in order to 1nterchangc passages

‘Rotation in a single direc-

3?5- tion, as supplied by the selennlds is therefore satisfactory.

 Solenoids 35 and 36 are snnultaneously energized by
means of a circuit including a battery 37 and switches

38 and 39, the closure of either of which will supply an
0perat1nfr 1n1pulse
or. diaphragm and causing delivery of hydraulic pres- =
sure fluid. - The gas under pressure. may be supplied from

‘When one of the pistons finishes its

‘pressure stroke in its cyhncler say cyhnder 17, piston
20 contacts switch 38 thereby closm g the circuif through

~ solenoids 35 and 36 hence reversing valves 13 and 28

~and snbsututmg cyhnder 18 for cyhnder 17 aa the pres- |
- sure fluid source. : |

9 connected between the fluid pressure and return lines 29
- and 30, if desired, for the purpose of e11m1nat1ng excesawe |

A hydranhc by-pass or pressure regulater 40 may be

- fluid pressure build-up. -

der, a pair of cylinders are utilized in an alternating
cycle which permits one cylinder to deliver pressure fluid _

and drmnnsh the velnme of ﬂl.lld ccntalned thereln Whlle

wrth ﬂmd - When- the one cyhnder reaches its dtsplace-

ment limit, means operate to interchange the other cylin-

der with the cne thereby 1nsuring a centrnncus ﬂow of
fluid.. |
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Wlth reference to the dr awrng, the rnventrcn cem—-

-' prises a gas generator 10 which supplies hot ‘gas under

pressure.

‘nected to the gas pressure regulator 12 by supply line 14.

A supply line 11 connects the gas generater 1.
to a high tcmperature gas pressure regulator 12. A sole--
noid actuated four-way gas switching valve 13 is con- .

60

The valve 13 directs the supply of gas under pressure
from the pressure regulator 12 alternately through con-

duit 15 or 16 to cylinder 17 or 18. The conduit i5 or .

16 not cennected to condult 14 is cennected by the valve

1I3toavent19.

The. fluid pressure generatang cyhnders 17 and 18 111-' '

"chlude dlsplaceable plstcns 20 and 21 which transfer

the energy of the gas to the fluid. Instead of. plStGIlS |
standard metallic diaphragms, not shown, may be used.

;-Wlthrn cylinders 17 and 18, the p1stens 20 and 21 re-.*-__.

© fro
| 'larly, the fluid- swnchrng valve 23 transfers the fluid under

70

-Summarizing, the operatrcn of the 1nventr0n is as fol--
lows.  In 'the position in which Ppiston 20 is shown in the
drawing, gas is conducted from the generator 10 through

- supply line- 11, regulator 12, supply line 14, gas switching
. valve 13, cnndurt 15 to cylinder 17 and exerts pressure
~ on the piston 26 forcrng the piston downward. The piston .
20 acts on the hydrauhc fluid beneath it and drives fluid
‘under pressure through conduit 24 to the fluid switching
valve 28. Fluid under pressure is then transferred by
‘valve 28 through pressure line 29 to the load 32. Drain
fluid from the load returns by line 30, valve 28 and conduit
25 to cylinder" i8 to move piston 21 upwardly, driving -
gas not under pressure through conduit 16 to valve 13,
“to be vented to the atmosphere through vent 19.

When the piston 20 of cyhnder 17 reaches the end nf

a pressure stroke, the switch 38 is closed and the valves

13 and 28 reverse their position. The gas switching valve
13 then diverts the gas from generator 10 through conduit
16 to cylinder 18 to act on piston 21, and permits gas
the cylinder 17 to escape: thrcugh vent 19. Simi-

pressure frem cylinder 18 to pressure line 29 and trans-
fers the drain ﬂllld frnrn the return line 30 threugh conduit

24 to cyh_nder 17. 'Thus the operation of piston 21 is the



o - teachmgs

'3 '1'050',__965 R

3

- 83l

'e as prston 29 Clesure of smteh 39 by the prston 21" o

" w111 cause the valves 13 and 28 to operate as first described. -
It will be uadersteed of course, that gas regulator 2

. _14 in any convenient manner.

- Obviously many modrﬁeatlens and Varratrens ef the
_present invention are possible in the light of the above
| ‘It is, therefore, to be understood that wrthrn-' )

10

- the scope of the appended. claims the invention may be
praetteed otherwise than as specrﬁeally descrlbed
What is claimed is: |

S LA hydrauhe power supply for a Gurded mtssrle com-
L -._'prrsrng a source of gas under pressure, an electrically -
- operated gas switching valve connected to said source,

© . at’least a pair of fluid pressure generating cylinders con-
- nected to said gas switching valve, said gas swltchmﬂ valve -

o ..____:-and valve 13 can be preteeted from the effects of gas
‘at excessive temperatures by eeeuuf:r supply lrnes 11 and

_and eperated as the swrteh in each eylrnder 18 actuated by
‘the disc-shaped displacement piston therein for reversing
the position of said gas switching valve and said fluid
switching valve in syuchronrsm Whereby pressure fluid will -
be eentmueusly maintained in said load supply line; and
_circuit means including a battery connecting the switch

in each eyhnder and the means responsive to said elec-

supplying alteruately 2as uuder pressure from said source

~ to one of said cylinders and exhaustmg alternately gas”
o from the other ef said cylinders as-the switching valve is
. operated, said one cylinder receiving gas under pressure .

being arranged to dtscharge fluid, said other cylinder ex-

_.: | ﬁ' ::j “hausting gas being arranged to receive fluid, a disc-shaped .
_drsplacement piston dividing each of said cylmders mnio a .

pair of eapaustble chambers and slidably disposed therein,

. the first of said chambers being supplied with gas, the sec- .
~ ond of said chambers containing fluid, said disc-shaped

25 1
~ second chamber, a conduit connected to each of said sec- -
ond chambers, an- electrically operated- liquid switching

~displacement pistons being subjected alteruately to gas

- under pressure in said first chamber for pressurizing the
o ﬂurd 111 said seeond eharpber a gas swrtehrng e1reu1t a"

o ﬁI‘Sft ﬁ_chamber;ar_td. aetuated bY th_e_ disc-shaped piston there-
-in, a soleneid included in said ‘gas switching circuit for -

. operating said gas switching valve as the switch in said
first chamber is actuated by the d1se-shaped piston therein,

an eleetrtcally operated fluid switching valve having a

pair of conduits respeetwely connected to said second

- to said fluid swrtehmg valve, a load drain line connected

- to said fluid switching valve, said fluid swrtehmg valve
. being arranged to 1nterehange connections from said con~
- duits from said second chambers of said cylinders with

- said load pressure line and said load drain line so as to
 maintain said load pressure line connected to the one of

- said second chambers delivering pressure fluid as the fluid
switching valve is eperated a fluid switch circuit, an addi-

| e f.?jchambers of said cylinders, a load pressure line connected =

‘piston means in each cylinder, solenoid

- trical impulse for supplying said impulse thereto.

3. A hydraulic power supply for a guided missile, cem .

prising a source of gas-under pressure, a gas pressure regu-—

lator connected to said source, an eleetueally operated gas - -

said gas switching valve supplying

- switching valve connected to- said regulator, at least a pair -~
- of 11qu1d pressure geueratm g cylinders connécted to said
~gas switching valve,
alternately gas under constant pressure from said gas pres-
sure regulator to one of said cylinders and exhaustng |

atternately gas rom the. other of said cylmders said one =

‘cylinder receiving  gas under pressure being arranged to
- discharge liquid, said other cylinder exhausting gas being

20

arranged . to receive liquid, disc piston means dividing

- each of. said eylmders into a pair of expansible chambers,

the first of said chambers being supplied with - gas, the

: - second of said chambers containing liquid, said disc piston.
rmeans being subjected alteraately to gas ‘under pressure. -"

in said first chamber for pressurizing the quuld m said

‘valve connected to said conduits, a load, a pressure supply

- line connected from said liguid smtchmg valve to said =
load, a drain line connected from said load to said liquid

swltehlng valve, switch means controlled by said disc

as. the switch means are actuated to a elesed position by

said disc piston means for reversing the position of said -
gas switching valve and said liquid swrtehrng valve in syn-
chronism: Whereby pressure liquid will be continuously -
maintained -in said load supply line, and circuit means

including battery means- cennectrng the switch means and

. solenoid means for supplying operating energy to the sole-

40
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noid as the switch means ate aetuated te sard clesed |
pGeltl(}I] | _ | | o |
4 A hydr.:..uhc pewer supply fer a ﬂurded mrsslle eem— )

" prrsmg a source of gas under pressure, a.gas pressure
regulator connected to said source, a gas switching valve
connected to said regulater at least a pair of liquid

cans operated

pressure generatmg cylinders cenneeted to said gas switch-

- tional switch included in said fluid switching circuit and |
- disposed within said second chamber and actuated by the

' .'drse-shaped prsten therein, and an additional solenoid in- |

.'“cluded in- said fluid swrtehrng circuit for eperatmg the

- fluid switching valve as the additional switch is actuated

- by the disc-shaped piston in the second chamber. =~ =

2 A hydraulic power supply for a gurded mrssrle com-
. prlsmg a source of gas under pressure, a gas pressure regu-

~ lator connected to said source, an electrically operated gas
_swrtchrng valve connected to said pressure regulator, at
least a pair ef floid pressure generating cylinders con-

~ nected to said gas switching valve, said gas switching valve
- supplying gas under constant pressure from said gas pres-
- sure regulator to. one or the other of said eyhuders the
- one of sard cylinders reeemng gas under pressure being ©
o arranged to discharge fluid, a drse-shaped drsplaeement. o
= piston within each of said cyhnders a quantity of fluid
_jj'eentarned by said. eylmders and separated from the gas
within said cylinders by said disc-shaped drsplaeement ’

o "prstons said pistons being drsplaeeable by gas under pres-
- .sure for drsehargmg fluid under pressure from said cylin-
 ders, an electrically. operated fluid switching valve having -

' conduits connected to each of said eyhnders a .load, a
pressure. supply line connected- from said fluid swrtehmg

50

_eeastant pressure

55

 said liquid switching valve to said load, a drain line con-

60

" each cylinder of said pair of cylinders and actuated alter-
“nately by each of said disc pistons to a closed position,
solenoid means including circuit means connected to said
switch for reversing the position of said gas switching
"-valve and said quurd swrtehmg valve in syuehrenrsm |

65

“to said fluid switching valve, an electrical switch disposed =

'-wrtbm cach eylmder of said pair of cylinders. euﬂageable

- with and actuated by said pistons, means responsive to an -
eleetrreal 1mpulse cennected to the swrtch in ea.....h cylmder

© a pair of fluid pressure generating eylrnders connected to

5 L_Suld eleetrreally Operated gas sw1tch111g valve sa1d eleetrl-_ .

ing valve, said gas switching valve supplyng gas under =
| from gas pressure regulator to one of =
- said cylinders, said other cylinder exhausting gas being
arranged to receive liquid, a disc piston slidably disposed = ™
within each of said cylinders, a-quantity of liquid con- -

- tained by said cylinders and separated from the gas within
‘said cylinders by said pistons, - said disc pistens being - -
- displaceable- by gas under pressure fer dlseharﬂmg liquid
under pressure from said cylinders, a conduit connected
to ‘each of said cylinders, a liquid swrtehmg valve con-
nected alternately to each of said cylinders through said
conduit, a load, a pressure supply line connected” from

nected from said load to said liquid swrtchmg valve, a- =
liquid pressure regulator connected between said supply |

line and said drain line, and switch means dlspesed within =

to said closed position.

5. A hydraulic power suply for a gmded mlssrle com- .
| prlsrag a source of gas under pressure, an electrrcally oper-

o in sa1d lead supply hne as the swrtch meaus are aetuated _' o
- valve to said load, a drain line connected from said locad =~

ated gas SWltChln“ valve connected to said source, at least
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cally 'ep erated gas switching valve supp1ying :elternately o

- cylinders, said one cylinder receiving gas under pressure

~ being " arranged to discharge fluid, said other cylinder
exhaustmg gas being arranged to receive fluid, disc piston .

-~ gas under pressure from said source to one of said cylin~
ders and exhausting alternately gas from the other of said

means dividing each of said cylinders into a pair of ex- . -
pansible chambers and slidably disposed therem the first

~ of said chambers being supplied with gas, the second of

said chambers containing fiu 1id, said disc piston means

10

being subjected alternately to gas under preseure i said
first chamber for pressurizing the fluid in said second -

chamber, an electrically operated fluid switching valve

connected to said second chambers of said cylinders, a

~ load, a pressure supply line connected from said fluid

- said load to said fluid switching valve, electrical means

conneeted between sa1d valves and sa1d second chambers :

15
switching valve to said load, a drain line connected from

._ 2,239,893

- said switch means actuated alternately to a closed posi-
tion by each of said disc piston means, electrical impulse
- responsive means operated as the switch means are moved-
- to said clesed position for reversing the position of said

gas switching valve and said fluid switching valve in syn- -
chronism whereby pressure fluid will be contmuously- |
maintained in said load supply line, and circuit means

~including a battery: connectmg said switch means and the |
- eleetrlcal impulse responsive means for suplymg an elec-

trical impulse thereto as the sw1tch means moves to said

elesed p031t10n . |
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