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' } 1 Claim.
1

- Thisr

of the :type_-v;rhefrem.. movements of a. transmitter
are reproduced by. a. receiver through the me-

(Ci

invention: relates: to: -hydmul;ic,- "cantrols -- |
~ lease and fuid volume compensating means. for
a. plurality. of 2-p1me hydrauhc controls in com-—

dium of a. finid connection. More. particularly,

the invention relates to: 2-pipe. hydraulic. sys- **

~ tems: wherein . fluid is moved in one direction

between:transmitter and reeeiver, and in the op-

e

" posite- direetion. between: reesiver and trans-
- mitter and receiver.

mitter. In such: systems, bhoth the- transmitter

and the reeeiver are of. the double- actmg variety L

in which. two mﬁchamcally separ&te but. func-

tmnally inter-related hydraulie systems are pres-

ee-.-54 5) N
2

It is. o fuvther object. t@ pmv1de p**eqsure 1e—

hmatlon with. a. single. reservoir.. |
It is a further object of thls invention to pm-'_ |

- vide mmnmsatmg means wherein slow leaks
- an either side of ‘a 2-pine. hydr&ulw control will

not. cause loss of synchremsm between tlanx_-- B

- Still other. obijects and advantages of. th,ls in-

wention will. become apparent in the fﬁllawmg

 detailed deseription thereof.

ent, each system. including: ene of said pipes and

| se arranced that movement of

in- the other pipe in the oppesite: d:t_re_ctmn
In closed systems-of the above type, the prob-

iunid in one pipe .
in a given direction causes movement of the fluid 7

lem arises of relieving: the pressure. in the sys~

tem wupon rise in. temperature; and of com- _
pensating for the variable velume of liquid due.

to temperature variation: and leakage. Hereto-
fore, the- method employed to solve this prob-
lem. consisted in . proving each separate hydraulic

svstem: (each- of the: two, sides of. & deuble-act- |
ing, closed: system)- with a reserveir under pres-
sure, and the transmission of power was ef-

fected agalnst the higher pressure existing in the
respective. reservoirs.
sults followed. from: the use of this arrangement.

In the first place, since each side was provided

with its own reservoir; leakage or temperature
variation: in one side, diff
or temperature variation: in. the other side;
caused loss of synchrenizm hetween. the: trans-

- mitter and the receiver.

Several undesirable re-

In the second place,
since the: pressure in the: reserveir determined

B ‘ment. at 186.

erent. from the leakage

comprising & transmitter cylinder
. which.operates a. piston 1L connected by. rod. 12

pistons 1. ang.

“are formed.-on opposite. sides.of. the pistons.

wr
It

- In.the accompanying. drawing, | --
The figure.is. a front elevation of an. assembly,

partly. sectioned. vertlcallyr of one. embadlment

of this invention. . - - o
Referring. to. the drawmg, tha mventmn is
shown as applied to a 2-pipe. hydvaulzc control

to. a tl:ansmtter handle {5 pwmted for move= -
“The control also comprises reeeiver
cylinder 28. within. Whlﬂh operates. a. plston 21
connected. by. rod 22 to. a-receiver, or operated,
member- 25 pivated for movement. at 26.
21 divide. the cylinders into. two __
separate chambers, and. eerresponding cham—_
bars of the. cvhnders are connected. by pipes. 21
and. 28 so that two. sep&rate hydraulic systems
- The
sveétems are, however,. functmnally interrelated
whereby. mavement of: Hluid in one system: in one

direction. eauses- movemens. of ﬂmd in the other_
'system in- the epposite. d1rectmn

The two separate. hydraulie: sycttems are: filled

| }*vml liguids. giving rise to the-problem .Jet f@rth .

~the force which could be transmitted and re-

ceived, sny Ieakage or temperature varistion

which varied the pressure in. the. respective ves-

- erveir also vaned the output from the tmn |

maitter, -
- I is, therefm*e one of the prmcmal ob;lects

oi thiscinvention to provide pressure release: and
voluime compensation in a 2-way hydraulie con-

t1ol of the type described. whereint the | 119"‘6‘15&137

40

~ecorrection will be made automatically without

affecting the capacity of the transmitter and the
receivern anfi mde*)ende*lt of t-h? pressure-in the.

: wseljmlr | |
It is a furtner ﬁbJect of tﬂls mventwn ta Pro-
vide pressure release and fluid yvolume com-

pensating means in which a single reservoir may

he employed for both sides of the 2-way, 2-pipe
‘hydraulic control. o

DB

leakage.
- tiomsr pwsent in systa*ns heretofore employed: is

~than

'W1th1n the valve member 40 is a sliding valve. L
45 having ports 46, 47 cooperating with connec-

in- the -introduction heretor of providing preqsure.
release and: of compensating for-ehanges in vol-

ume-of liguid: due to temperature variations and
One solution which aveids the objec~

showy in the: drawmg In: this: form of the in-

- ventien: @ single' reservoir 30 is: emplnyed and

this reservoir is adapted to be connected: to: both
hydraulic systems (i ., both sides of the: 2 2~Way,

Z-pine hydraulic. c(mtrol) by way of a compen- |
- sating valve member 40 and connections 41 and.

8% to the respective hydraulic syste*ns at op=
pasite sides of the control. The: reservoir 30 is at
atmospheric pressure,  if vented, or at higher

atmospheric pressure, if pressurlzed

tion &1, and having ports 48, 49 cooperating _mth___' .

19 within

The




3 o
~connection 42, 'The ports 46 and 48 selectively

2,540,879

are connected to the reservoir by way of ports

50 and B5{ which are so positioned that only one

port 45 or 48 can cooperate with its respective |

~ port &8 or 5l at a time. _ _
- one side of the hydraulic control will cause the

sliding valve 45 to be moved toward the lower .

pressure side until it strikes stop 52 or 53. In this
position the reservoir is connected to the low

- pressure side. Thus, if the handle {5 is operated
~ to move piston ! to the right, pressure will be.

The higher pressure in

5
~ chronization. For unusual conditions when the -
- system may he left in one position for an ex~

tended period of time during which temperature

10

‘rection, which is essential, and there are several
such movements during the period. of tempera-

- ture change, then deviatons in one direction will
- compensate for those in the other direction and

thus maintain the system in substantial syn-

changes occur the synchronizing valve 58 is pro-

vided which may be used for synchronizing the

- handle and lever at either end of the stroke or

increased in the preesure system at the right of

45 to the left until port 45 registers with port

5¢ to connect the reservoir to. the low pressure

. pistons 11 and 2! and connecting pipe 28. Pres-
- sure will be increased in pipe 42 and the right
- hand end of valve member 40, to move the valve

15

~ side through pipe 41 and the pressure system

- to the left of pistons {1 and 2{ and pipe 27. Sim-

ilarly, movement of handle 15 to the left, will

- ~move piston 1} to the left and move sliding valve
45 to the right, to cause ports 48 and 51 to reg--

ister, to conneet the reservoir to the low pres-

sure (now the rlght hand) system of the cOn- '25

It W.llll be observed that the passages '3% and 5! -

| trel

are positioned further apart than _ports A8 and
48. This means that only one of these ports

. 'can register with its respective vpassage at any |
- one  time.

.. Furthermore the distance between
passages 50 and 5{ is sufficiently ereater than

the distance between the seals forming the inner

boundaries of perts 26 and ee so that when one

of these ports moves out of reglstry with its re-
spectrve vassage a certain degree of movement °

of the valve body will take place during which
neither port reelsters with its respective paesage-
‘way. -In this manner it is impossible for both
~ vorts to be even partially in regrster with then
| reepectrve passagewavs at any one time, and

20

at any intermediate position if the position of
lever 25 is known. This would be of- consider-

able advantage in aireraft where it is desirable .

to synchronize at full throttle in flicht and at
closed throttle on the ground and in power boats.

- where it would be desirable to synchronize at full

'thmtth under pursuit conditions and closed -

throttle 'When ‘maneuvering in harbors or con-
_trelhng gears, clutches, ete. o

The foregoing d-escrlptlon of the 1nvent10n 1s"

- merely illustrative and changes may be made

mitter, a double-acting receiver, fluid trans- -

30

'mtlnn the scope of the appended claim.

I—Iavmg described our invention, what we clalm
and desire to secure by Letters Patent is: |

In a hydraulic control, a double- acting transé |

ferring eennectlons between the respectlve sides

of the transmitter and the receiver whereby sep- |
| arate hydraul'fc systems are formed on opposita

- gides of the control, a reservoir, means includ-

ing a vaive wherehy said hydraulic systems may

e selectively connected to and disconnected

from the reservoir when the transmitter is ac-

35

tuated. said last named means comprising a. sta-

.twnarv valve casing and a movaple valve body, " '
~ fiuid - connections between the pressure systems
and opposite sides of the valve body whereay the

therefore it is impossible to transfer liquid from.

o the hydraulic system at one side to the hy-
~ draulic system at the other side. This is an ex-
 tremely important feature in such applications

as centemplated here where precise synchronism

- between the transmitter and the receiver ele-
- -ments is essential.

If at any time even momen-

 municating with the reservoir,
having a plurallty of ports adapted to cooperate

tary connection were made between the hy-

drauhc systems at the two sides, then ebvmusly,
there would be a greater or less loss of syn-
chronism which in those applications denend-
~ent upon exact synchronism would be sp un-
‘desirable as to render the device inoperative.
Since there is nermally a, connection between

- one side (or pressure system) and the reservoir,
pressure release and volume compensation are
thus assured. A connection 57 directly between

- the pressure systems which short circuits the
| VELIVP member A48 permlts synchromzatmn by

. theans of valve 58. |
. Changes in temnerature will result m g dIS— |

- placement in the relatrve positions of handle 5
‘and lever 25 dependent upon the position of the

. movable valve body. The position of the mov-
~ able valve body is at any time dependent upon

- the direction of force last applied to the handle

~'15. If the number of times that the handle {5

40 Valve body will be moved in response to the pres-

sure In the hlgher pressure hydranhc system,
sald casing having a plurality of passages com-~
said valve bhody

with the passages in said casing, the distance be-
tween ports belng different from the distance be-

tween passages by an amocunt such that only one

pori can register with its respective paseage 3%

any ‘time,; the difference in distances between
ports and passages being also sufficient so that.

' the second port cannot register with its ; respec-

| _twe passage until the first port has passed a pre- '
| determmed distance out of register with its re-

60

_- "Number |

is moved from right to left ig equivalent to the

o number of times it is moved in the reverse di-

70

spective passage, whereby no fluid can Pass be-
tween the hydranllc syetems .

CARL G. HEBEL, |
ERNEST A, CRA.WFORD

| ) REFFRENCES CITED |
The fellewme referenees are of 1eeerd in the -

. file ef this patent:

- UNITED STATES PATENTS

- Name Date
2,014,338 Messier __.________ Sept. 10, 1935
2,361,774 Koons o __ Oct. 31, 1944
'~ FOREIGN PATENTS R
Number - Country _.Date '
- 506,976 France _____________

Mar. 12, 1926



	Drawings
	Front Page
	Specification
	Claims

