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1

The present invention relates to hydraulic re-
mote control systems.

More particularly this invention relates to hy-
draulic remote control systems of the type in
which a transmitting station imparts, through
a double hydraulic circuit, movement to a driven
member at a receiving station. '

Hydraulic remote control systems are known
which incorporate means that compensate for
leakage and also systems are known which pro-
vide means for maintaining synchronism between
the movement of the driving and driven mem-
bers.

Accordingly, the present invention has for an
object to provide a hydraulic remote control sys-
tem of the type including a transmitting and a
receiving station and a double hydraulic circuit
between the stations with means for compensat-
ing for variations in the liquid volume in the cir-
cuits.

Specifically the remote control system of the
present invention provides means which permit
the expansion and contraction of the liquid in
the fluid circuit to occur at all positions of the
respective driving or driven members in the sys-
tem so that the component structural parts of the
control system are in the proper operating con-
ditions regardless of any temperature changes
that may affect the liquid. This is particularly
true as regards an increase in temperature since
such an increase has an effect of causing a com-
pression in the channels or ducts of the system
and thereby necessitating an increased compo-
nent of the driving force that may be out of pro-

portion to the resistance established by the driven

member.
Still more specifically, this present invention
provides a hydraulic remote control system
which, while incorporating means allowing for
free expansion and contraction of the liquid vol-
ume in the system, also provides a system which
is capable of transmitting powerful driving im-
pulses and still maintain synchronism between
the driving and the driven member at the re-
spective transmitting and receiving stations.
In order to accomplish the aforegoing objects,
it is a still more specific object of this invention
to provide in conjunction with the remote con-
trol system a container or tank for liquid with
conduit means providing communication between
the respective stations and this container so that
the entire hydraulic circuit can communicate
with the container. The system is provided with
valve means associated with the transmitting
station which close communication befween the
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container and one of the hydraulic eircuits prior
to the initiation of a power transmitting move-
ment or stroke and during the duration of such
stroke.

Structurally the present invention has for an
object to provide at a power transmitting station
a cylinder, a double headed piston within the
cylinder and between the heads of the power
transmitter piston, power transmitting means
which is operably connected for movement re-
sponsive to the movement of the driving mem-
ber. The heads of the power transmitter piston
are provided with ports and the power transmit-
ting member constitutes a- valve body and has
means normally maintaining the same in spaced
relation to both of the ports so that except dur-
ing the power transmitting period there will be
communication between the heads of the power
transmitter piston and the space beyond the
heads. In this connection the power transmitter
piston has less axial extent than the axial ex-
tent of the cylinder at the transmitting station,
This space between the heads of the power trans-
mitter piston is in communication with the liquid
tank.

It is a further specific object to provide in a
remote control system of the type incorporating
a transmitting and a receiving station each in-
cluding a piston and cylinder arrangement in
which the respective cylinders have a greater ax-
ial extent than the pistons within the same and
the pistons are more than half the length of the
cylinders and in which each piston is a double
headed piston provided with ports through the
heads thereof, a fluid volume compensating
means which includes a tank for containing liquid
and conduit means externally of the cylinders
and communicating with the same medially
thereof so as to provide constant communication
between the tank and the space between the
heads of the pistons, a double hydraulic circuit
including conduits connecting the respective op-
posite ends of the cylinders and valve means as-
sociated with the ports in the heads of each
piston including valve means associated with the
transmitter piston opening toward the space be-
tween the heads of the piston and valve means
associated with the ports of the receiver piston
opening away from the space between the heads
of this receiver piston.

Consistent with the aforementioned object, the
invention has for an object to provide in con-
junction with the receiving station, the double
headed receiver piston of less axial extent than
the receiver cylinder, ports through the heads of
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the receiver piston and valve means including
stems extending through the ports and terminat-
ing within the space between the heads of the re-
ceiver piston so that the valves in the respective
heads open away from one another and thus to-
ward the space beyond the heads of -the receiver
piston.

Still more specifically, it is an object to pro-
vide in cooperation with the valve stems imme-
diately aforementioned a stationary abutment
within the receiver eylinder that is contacted by
either valve stem depending on the direction of
movement imparted to the receiver piston -to
open the valve, the stem of which has contacted

the abutment to permit fluid to flow from the 3

space beyond the head of the piston, the valve
stem of which has contacted the abutment, %o
the reservoir and vice versa so as to insure syn-
chronism between the position of the driven
member with respect to that of the driving mem-
ber at the completion of the power fransmitting
stroke.

Further and more specific objects will be-ap-
parent from the accompanying drawings, in
which:

Figure 1 diagrammatically illustrates one form
of hydraulic remote control system incorporating
a movable power transmitting member that func-
tiens as -a valve ‘body assoclated between the
heads of the power transmitter piston,

Figure 2 illustrates diagrammatically and in
tongitudinal section an emhodiment of the inven-
tion,

Figure 3 is a fransverse cross-sectional view
taken medially through a power receiver piston
and cylinder arrangement and illustrating the
preferred shape of the means that operably con-
nect the receiver piston with the driven member,
and

Figure 4 is a sectional view taken on lines 4

4—4 of Figure 3 and illustrates a ohe-way drive
‘eonnection for the driven member.

In the drawings, in ‘Figure 1 the reference
character A denates the power transmitting sta-
tion and B denotes the receiving station, each of
these stations being constituted by a cylinder
within which is respectively movagle a transmit-
ter piston and a receiver piston. The opposite
ends of the transmitter cylinder and recelver
cylinder are connected by conduit means exter-
nally of the cylinders, C! and G3, and which con-
duit means constitute a double hydraulic circuit
or connection between the stations. The power
‘transmitter piston is a double headed piston and
includes -opposite heads P! and P% Tt .is.to.be
noted -that both the power transmitter and re-
ceiver pistons are respectively of less axial extent
than the axial extent of their associated cylin-~
ders but that each are approximately more than
half the length of the cylinders. The space be~-
tween the heads of the power transmitter piston
is denoted by reference character M and a liquid
containing tank R is in communication.thro,ugh
suitable duct or channels with this space M sub-
stantially medially of the length of the eylinder
at the transmitting station A. Disposed between
the heads P! and P? of the power transmitter
piston is a power transmitting member L, which
is of less axial extent than the distance between
the heads P! and P2 so that it constitutes a slider
mounted with. a limited play within the space or
chamber M. A driving member g is operably con-
nected to the power transmitting member L. - At
the receiving station B is a receiver piston Q to
which is operably connected a driven member b
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and which receiver piston Q moves responsive to
the impulses transmitted by the movement of the
piston at the transmitting station. -

The heads P! and P? of the power transmitter
piston are provided with ports or ducts p!, »?
respectively providing communication between
space or chamber M and the chambers dl and d?
beyend the heads of the transmitter piston.
These ducts or ports pt and p? open into the space
M respectively opposite the end faces I! and I* of
the power transmitting member 1. This power
transmitting memper L constitutes a double valve
body and within the faces I! and I? are mounted
packing plugs ¢! and g2 which cooperate, depend-
ing on the movement of the body L with the ports
P! and p?, to close the same.

" This arrangement operates as follows: If the
valve body or power transmitting member L is
moved to the direction of arrow f! responsive to
movement of the driving member ¢, the packing
plug ¢? in the face 2 of the body L bears against
the end of the port »? to close the samé. As
power transmitting movement continues the dou-
ble valve body L drives the power transmitter

5 piston to the right as shown in the drawings so

that liquid passes from ehamber d? through con-
duit C? into chamber ¢? at the receiving station
to initiate movement in the direction of the
arrow 72, to the left, as viewed in the drawing, in
the receiver piston Q and thus a corresponding
movement is imparted to the driven member b,
the liquid in chamber ¢! at the receiving station
passing through channel C! into chamber dl.

Any expansion or contraction.of the liquid in
the system is compensated for substantially in-
stantaneously due to the transfer of liquid be-
tween the reservoir or tank R and the particular
hydraulic circuit either ‘Gl or . C? through the
ports pt or p?, provided that the openings of the
ports are uncovered due to the position of .the
body I within the space between the heads of the
transmitter piston. '

It is thus clear that an expansion in either
cireuit Cl or C* will permit fluid to flow back

5 through port pl or p? respectively, into the space

M and thus to the reservoir.

In Figure 2, the transmitting and receiving
stations are denoted respectively at A’, B’. At
the transmitting station is a cylinder | within
which is mounted a transmitter piston 2. The
piston.2 is a double headed piston having spaced
opposite heads 3 and 4 interconnected by -2 rod
portion 5. The axial extent of the double headed
piston 2 is, as indicated, less than the axial ex-
tent of cylinder | but more than half of the
axial extent thereof. The heads 3 and 4 delimit
between them a central chamher or space 6. Be-
yond the heads are additional chambers 7-and 8,
the fluid chamber T being comprised betweenthe
outer face of the head 3 and the adjacent eylin-
der wall and the chamber 8 being comprised ber
tween the outer face of the head & and the inner
space of the adjacent wall.

The receiving station B’ is also constituted hy
a cylinder 8 within which is movable. a receiver
piston including spaced heads i1 and 12 inter-
connected by a rod portion i3. The receiver
piston (0 including its heads has an axial ex-
tent less than that of the cylinder § but more
than half the length of the cylinder 9. The space
between the heads 4 and i2 constitutes a cham-
ber 14, while between the outer face of head i
and the adjacent cylinder end wall is a chamber
15 and between the outer face of piston head {2
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and the adjacent cylinder end wall is a cham-
ber 8.

A double hydraulic circuit is included in this
system including the conduit 17, externally of
the cylinders and interconnecting chambers §
and 15, and another conduit {8 also externally
of the cylinders and interconnecting chambers
T and 18. The conduits 11 and (8 constitute a
double hydraulic circuit denoted generally at C.

Within the space or chamber § between the
heads 8 and 4 of the power transmitter piston is
mounted a slidable power transmitting member
19. This member {9 constitutes a double valve
body and has operative end faces 24 and 22 which
can be made of plastic or rubber and which, as
shown, are maintained in spaced relation with
respect to the adjacent faces 25 and 26 of the
piston heads by spring means 20. In other words,
the power transmitting member 18 has less axial
extent than the space letween the piston head
faces 28, 26 and the spring means at the oppo-
site ends of the power transmitting member 13,
that are mounted respectively between faces 21
and 256 and 22 and 26, tend to maintain the
power transmitting member (9 centrally of the
space 6. The heads & and 4 are bored through to
provide ports or ducts 27 and 28. Packing rinss
23 and 24 surround the ports or ducts 27 and 28
respectively and cooperate with the end faces
21 and 22 upon movement of the power trans-
mitting member 12 to right or left depending
on the direction of movement imparted thereto.

On the upper face of the power transmitting
member {8 is a toothed rack 8% that cooperates
with a cog wheel dencted diagrammatically at
38 constituting a rack and pinion arrangement.
The.cog wheel 38 is locked on the shaft 2§ upon
which is mounted the lever 40 that constitutes
the driving member. It is thus clear that move-
ment of lever 40, through the interposition of
cog wheel 28 and rack 37 moves power trans-
mitting member 19 accordingly.

At the receiving station, the piston heads 11
and (2 are likewise drilled through to provide

ports or ducts 41 and 42 respectively. These .

ports are respectively controlled by flap valves
43 and 44, the stems 45 and 45 of which extend
through the ports 4! and 42 and terminate in the
space {4 between the heads U, 12 of the piston
i0.
washers 4T and 48 and are surrounded by springs
49 and 59 interposed between the washers and
the adjacent piston head faces which normally
bias the valves 43 and 44 to closed position. A

stationary abutment 5{ is mounted within the ;

space 4 substantially medially of and sym-
metrical with respect to the mean transverse
plane of cylinder 8 so that it is in the path of
movement of the valve stems £5 and 46. The
rod or member {3 that interconneects the piston
heads {1, i2 is U-shaped in cross-section so that
the opposite legs of the U pass down on opposite
sides of the stationary abutment 5! as indicated
with reference to the arrangement of Figure 3.
The upper surface of the member 13 is provided
with teeth 52 with which cooperate the teeth of
a cog wheel 53 so that movement of the receiver
piston imparts movement to the wheel 53 and
thence through a one-way or non-reversible cou-
pling denoted diagrammatically at 55 of the type
as described with reference to Figures 3 and 4,
to the lever 54 constituting the driven member.
This coupling ‘is such that the movement of the
receiver piston moves the driven member 54, but
the reverse movement, that is movement of the
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6 o
driven member, does not react back on the re-
ceiver piston.

Figures 3 and 4 illustrate a portion of the re-

" ceiving unit of slightly modified form and on a

different scale than the illustration in Figure 2
with particular reference to the coupling or non-
reversible drive transmitting means between the
driven member and the receiver piston. In Fig-
ure 3 the cog wheel 53’ is locked on a shaft 586.
This shaft passes transversely through the re-
ceiver cylinder 62 and a conduit, a portion of
which 713’ provides communication with the space
between the heads of the receiver piston, and a
tank or reservoir for liquid similar to the tank
11 of Figure 2. A stationary abutment 51’ is
mounted medially of the bottom of receiver cyl-
inder 62 and cooperates with the heads of the
receiver pistons in this cylinder. The power re-
ceiving member within the receiver cylinder 62,
that is the rod 18’ that extends between the
heads of the receiver piston, is U-shaped in sec-
tion as shown and provided with teeth on its
upper surface for cooperation with teeth on the
wheel 83’. It thus follows that movement of
the receiver piston imparts movement to the
wheel 53 and thus to shaft 56. On shaft 56
are a plurality of fingers 57, four as illustrated
in Figure 4. These fingers engage with clear-
ance, projections 58, two of which are shown,
that are mounted on a disk §9. This disk 59 has
a tubular extension 66 and is journalled for free
rotation about shaft 86. The disk 59 is mounted
within an annular crown 61 that forms part of
the casing of receiver cylinder 6§2. . This crown
61 is therefore fixed. Inclined planes 63 and 84
are provided on opposite faces of the disk 58
and ball members 85 and 68 are mounted on
these inclined planes, spaced apart by spring
means 88 disposed between two out-turned ends
68 and 78 of fingers 57. These balls §5 and §6
are normally pushed into the angles of the in-
ternal periphery 67 of the annular crown and
the respective inclined planes 63 and 64. The
driven member 84’ is locked for rotation with the
tubular extension 68.

It is therefore clear that, while shaft 586 is
capable of driving responsive to its rotation, in
one or the other direction, the disk 59 and thus
driven member 54/, the first phase of motion of
shaft 56 interrupts the wedging action. of the
balls, but a reverse rotation, that is starting from
driven member 54’, is not possible gince the balls
are wedged.

In both forms of this invention the receiver
and transmitter cylinders communicate with the
storage container or reservoir. In Figure 2 the
reservoir T is connected via pipes 12 and 73 at
points medially of the length of eylinders i and
9 so that there is always fluid communication be-
tween the central chambers 8 and 14 and the res-
ervoir 71.

In the operation of the invention, with refer-
ence to Figure 2, if lever 40 is turned to the left in
the direction of arrow f, the slidable power trans-
mitting member {9 is displacéd to the right in
the direction of arrow ! and during the first
phase of this motion the operative face 22 of
member {9 is applied against packing ring 24, if
this face was not already against this ring due
to the conditions of the liquid, and thus duct or
port 28 is closed. As movement of lever 40 is
continued, the transmitting member {9 drives
pisten 2 to the right in cylinder {. The portion
of the liquid in chamber 8 is forced by the head
4 of transmitter piston through conduit 17 inta
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chamber {5 at the receiving station B’. The en-
try of lquid under pressure within eh ‘oe
causes the digplacement of the recelver p
the d1rectlon of the arrow j2. aid .
chamber IB 1s forced by receiver plston head E"
through pipe 18 and baek into chamber '1 at-the
transmitting station, singe the volurnetuc ca-
pamty of chamber 'l has mcreased due to. the
movement of transmltter plston Smce the
cross-sectlonal areg of cylinders | .and g is the
same and the means that operably connect the
power transrmttmg member 19 with the lever 49
and the rod member 13 ‘with the lever 54 being
essentlally 51m11ar the movement of drwmg mem-
ber ar levei 4& is duphcated by the duven mem-
‘ber 54.

H there is an expansion or contraction of the
11qu1d due to variations of tempelature it is sub-
stantlally 1mmed1ate1y compensated for by a
transfer of liquid between the reserveir Ti and
the proper chamber in the respectlve cylinders,
If, when this expansion oy contraction oecurs, the
power transmlttmg merlber 9 is spaced from the
plston heads 3 and §, the outlets of ports 27 and
28 are open and hqmd tra.nsfer 0CCUurs. freely
through chambex 6. If ene of the end faces 24
ox 22 of power r ansmlttmg member (8 is applied
agalnst the adiacent face of a piston head, such
as face 21 being applied against face 28, pressure
of the liquid in chamber 1 increasing by expan-
sion moves, power transmitting member £9 away,
that is to its position centrally of chamber 8, so
as to open port 27.

A contraction of the lquid in the systeiz can
cause the opening of valves 43 and 44 a} the re-
ceiving station B against the action of springs
49 and 58 and the required resupply of liguid
passes from tank Ti into the affected hydraulic
cireuit IT or 8 and the associated chambers 8
and Lt or T and 18, respectively.

Since the springs 20 assign a definite position
to the driving member or lever 4% as regards the
position of the power transmitting member 2, as
soon as this driving lever is released by the op-

erator, the synchronism between the position of ¢

the driven member 54 and the position to. which
the driving member or lever 48 can be. displaced
is insured in an accurate manner. In the event
the displacement of the driven member §4 estab-
lishes only a slight resistance, power transmission
is. effected without any substantial clearance ex-
isting between faces 2f and 22 and 25 and 2§
since the face 21 is slightly pressed against the
packing rings 23 and 24 and the distances be-
tween faces 25 and 26 of piston heads 8 and 4 and
faces 2k and 22 of the transmitting member I8
remain substantially constant.

If there is any leakage in the system it is com-
pensated for by delivery of liquid from the con-
tainer Tt and thence through either circuit or
conduits 17 or 18 and through the ports through
piston heads i1 and 12.

Furthermore, if for any reason the position of
driving member or lever 40 and: driven member
84 are no longer in synchronism, a resynchronjza-
tion is effected by a to and fro movement. of the
driving lever 40. If, for example, upon rotation
of the dgiving lever &0 in the direction of the ar-
row f, the driven member 54 is moving: out. of
phase or is-leading the movement of the driving
membey, the receiver piston {9 reaches. the end
of its stroke before the transmitter piston 2 has
reached the end of its stroke. Thus. when the
receiver: piston 10. reaches the end of its stroke,
valve stem 435 contacts abutment 51 and valve, 43,
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8
is. open _so. that for the remaining period 6f mo-
tion of transmitter piston 2, the liquid expelled
from chamber 8 passes through port 41 into -the
space between piston heads b and 12 and thence
through conduit 13 into the tank T4, When the
transmitter plston 2 has reached the end of 1ts

Prefezably the condmts 12 and 13 communlcate
with the top of chambers § and 14 s0 as to auto-
patically provide for any substantial increase in
pressure.

The. essence. of the present, inveation eonsists
in a system for compensating for Hauid volume
varigtions in combination with means providing
for resynchronization of the rveceiver with the
transmitter. As seb forth, the invention is char-
acterized by the fact that the transmitting and
receiving stations are .each provided with a valve
system and that the valves in each system open
in opposite directions, in other words the .com-
munication between chamber 8§ and chamber 8 is
normally open while the communication hetween
chamber 5 and chamber 14 is normally: closed.
Thus any expansion of fluid occurring in line K1
is absorbed by passage through conduit 28: into
chamber & and refurned to the tank and as.seon
as contraction oceurs liquid flows past valve 43
from the chamber 4. Additionally, the valves
43 and 44 which open toward the chambers i3

.and i6 cooperate with, the fixed apubtment 5t

so if for any reason the position of the element
40 and of the lever 54 -are out of phase, resyn-
chronjzation is obtained by back and: forth move-
ment of the element 48. If;, for instance, the re-
ceiver piston, 18 has for any reason reached: the
end of its stroke before the power transmifter
piston 2 has reached the end of its stroke, stem
45 contacts the abutment, opens. valve 43 so that
during the remainder of the stroke of the unit
2 the liquid flows from chamber 8 past vaive 43
and back to the tank.

What { ciaim is:

1, In. a hydraulic remote confrol sysbem of
the . type incluaing a transmitting stastion and
a receiving station, movable drive means at the
transmitting station for initiating a power stroke:
in opposite directions, driven means. at the. re-
ceiving station movable in response to the move~
ments of the drive means, each station inciuding
a double ended cylinder respectively. constituiing
a transmitter cylinder and a receiver cylinder, &
double headed piston movable in each cylinder
and respeetively constituting a transmitter- pis-
ton and g receiver piston, each piston having an
axial extent more than half the axial extent of
its assoeiated cylinder- and less than the total
axial extent thereof, conduit means externally:
of: the cylinders and respectively providing eom-.
munication between the opposite ends cof the
cylinders, ahd means- operably- connecting the
driven means with the receiver pisten, the im-
provement comprising a fluid volume compensat-
ing tank, conduit means- connecting- the tank in
communication with each cylinder at a point
lying: medially of: the length of each cylinder- so
that the tank is always in fluid communication
with the cylinder at-the space between the heads
of the pistons therein, a movable power- trans-
mitting member disposed: between. the- heads of
the transmitter piston, means operably. connect-.
ing- the drive means. with the power transmitting:
member so. that movement of the drive means
maoves. the: power transmitting: member and. thus
the: transmitter piston to; force fuid into the re-
ceiver- cylinder to initiate movement of the. re-
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ceiver piston-and thus the driven member, ports
through each head of each piston and provid-
ing communication between the opposite ends
of each cylinder and the space between the heads
of each piston and valve means at the heads of
each piston contrelling communication through
the ports.

2. In a hydraulic remote control system of
the type including a transmitting station and
a receiving station, movable drive means at the
transmitting station for initiating a power stroke
in opposite directions, driven means at the re-
ceiving station movable in response to the move-
ments of the drive means, at each -station a
double ended cylinder respectively constituting
a transmitter cylinder and a receiver cylinder, a
double headed piston movable in each cylinder
and respectively constituting a transmitter pis-
ton and a receiver piston, each piston having an
axial extent more than Ialf the axial extent of
its associated cylinder but less .than the total
axial extent thereof, conduit means externally
of the cylinders and providing communication
between the respective opposite ends of the
cylinders, and means operably connecting the
driven means with the receiver piston; the im-
provement -comprising a fluid volume compensat-
ing tank, additional conduit means extending
between the tank and the cylinders and in com-
munication ‘with each cylinder at a point lying
medially of the length thereof so as to always
provide communication between the tank and
the space between the heads of the piston at
each . station, a movable power transmitting
member disposed between the heads of the trans-
mitter pistons, ports through each head of each
piston providing communication hetween the
opposite ends of each cylinder and the space
between the heads of each piston, valve means
at the heads of each piston for controlling com-
muniecation through said ports, said movable
power transmitting member constituting the
valve means at the transmitting station, means
normally spacing said transmitting member from
both heads of the fransmitter piston, means op-
erably connecting the drive means with the power
transmitting member so that movement of the
drive means moves the power transmitting mem-
ber and thus the transmitter piston to force fluid
into the receiver eylinder to initiate movement
of the receiver piston and thus the driven means,
and said transmitting member being operably
in a power transmitting stroke to move to a po-
sition closing one of the ports in the head of the
transmitter piston before imparting power
transmitting movement to said transmitter pis-
ton, and said transmitting member maintaining
the said pert closed during the duration of
power transmitting movement.

3. In a hydraulic remote control system of
the type defined in and by claim 2, and in which
the means for normally maintaining the trans-
mitting member spaced from both heads of said
transmitter piston constitute spring means.

4. In a hydraulic remote control system of
the type defined in and by claim 2, in which
the means for normally maintaining the trans-
mitting member spaced from both heads of said
transmitter piston constitute spring means, and
the valve means at the heads of the receiver
piston constitute normally closed valves carried
by the receiver piston and including valve heads
cooperable with the respective heads of the re-
ceiver piston at the faces thereof adjacent the
ends of the receiver cylinder, valve stems pro-
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jecting through the ports in the heads of the
receiver piston and terminating in the space be-
tween the heads of the receiver piston, and
spring means for normally holding said last
mentioned valves closed.

5. In a hydraulic remote control system of
the type defined in and by claim 2, in which
the means for normally maintaining the trans-
mitting member spaced from both heads of said
transmitter piston constitute spring means, the
valve means at the heads of the receiver piston
constituting normally closed valves carried by
the receiver piston and including valve heads
cooperable with the respective heads of the re-
ceiver piston at the faces thereof adjacent the
ends of the receiving cylinder, valve stems pro-
jecting through the ports in the heads of the
receiver piston and terminating in the space be-
tweenn the heads of the receiver piston, spring
means for normally ho!siing said last mentioned
valves closed, and a fixed abutment -disposed
substantially centrally of and within the receiver
cylinder and in alignment with the path of
movement of the valve stems carried by the re-
ceiver piston whereby depending on the direc-
tion of movement of said receiver piston one of
said valve stems contacts said abutment to open
communication through the port controlled by
the valve, the stem of which has contacted the
abutment so as to provide communication be-
tween the space between the heads of the re-
ceiver piston and the space beyond the head
carrying the contacting valve stem so as to pro-
vide for synchronization of the movement of
the receiver piston with respect to the move-
ment of the transmitter piston and also to per-
mit resynchronization of the receiver piston.

6. In a hydraulic remote control system of
the type including a transmitter, a driving means
for initiating movement in opposite directions
thereof, a receiver, a driven means responsive to
the movements thereof, said transmitter includ-
ing a double ended transmitter cylinder, a double
headed transmitter piston movable in said cylin-

» der, having an axial extent less than the axial

extent of the transmitter cylinder but more
than half the axial extent thereof and the heads
of said transmitter piston being spaced from
one another, said receiver including a double

; ended receiver cylinder, a double headed re-

ceiver piston movable in said receiver cylinder
and also having an axial extent less than the
axial extent of the receiver cylinder but more
than half the axial extent of the receiver cylin-

; der, the heads of said receiver piston being

spaced from one another, means operably con-
necting the receiver piston to the driven means,
a double hydraulic circuit between the cylinders
including conduit means connected between and
respectively providing communication between
opposite ends of the cylinders, each head of each
piston having a port therethrough through
which fluid can flow in the eylinders between the
space beyond the heads of each piston and the
space between the heads of each piston, a fuid
volume compensating tank, conduit means ex-
ternally of the eylinders connected to the tank
and in communication with each cylinder at a
point substantially medially of the length there-
of so as to provide constant fluid eommunica-
tion between the tank and the space between
the heads of each piston, a movable power trans-
mitting member between the heads of the trans-
mitter piston, means operably connecting said
driving means with said movable power trans-
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mitting member so that movement of the driv-

ing. means imparts movement to the power
transmitting member and thence to said trans-
mitter piston, said power transmitting . member
having an axial extent less than the. distance
between the heads of the transmitter piston,

means normally maintaining the transmitting
member spaced from the ports in the heads of.

the transmitter piston so that upon movement
of the driving means in a power transmitting
stroke in either direction said power transmit-
ting member moves to first. close fluid com-
munication between the space between the head
of: the transmitter piston and the adjacent end
of the transmitter eylinder toward which the
power transmitting movement is directed and
thence to move said transmitter piston so as
to force fluid to flow into the end of the receiver
cylinder that is in fluid communication with the
said adjacent end of the transmitter cylinder. to
impart movement to the receiver- piston and
thus to the driven means in correspondence
with the movement of the driving means, and
normally closed valves controlling fluid flow
through the ports in the heads: of the receiver
piston and movable to open position in response
to contraction of fluid volume in the hydraulic
circuits between and including the cylinders so
as to permit fluid to flow from the tank to the
space: between the heads of the receiver piston,
through the ports in the heads of the receiver
piston and into the circuits.

7. In a hydraulic remote control system of
the type defined in and by claim- 6, in which
the means for normally maintaining the trans-
mitting member spaced from both heads of said
transmitter piston constitute spring means; the
valve means at the heads of the receiver piston
constituting normally closed . valves: carried: by
the receiver piston and including valve heads

20
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cooperable with the respective heads of the re-
ceiver piston at the faces thereof adjacent. the
ends of the receiving cylinder, valve stems. pro-
jecting through the perts in the heads of the
receiver piston, spring means for normally. hold-
ing said last mentioned valves closed, and a fixed
abutment disposed substantially centrally of and
within the receiver cylinder and in-alignment
with the path of movement of the valve stems.

. carried by the receiver piston whereby. depend-

ing on the direction of movement of said re-
ceiver- piston one of: said valve stems contacts
said abutment to open communication through
the: port controlled by the valve, the stem.. of
which has contacted the abutment so as to. pro-
vide -communication between-the space between
the heads. of the receiver piston and the space-
beyond the head carrying the.contaeting: valve
stem so as to provide for synchronization of the

. movement of the receiver piston with respect

to the movement of the transmitter piston and
also to permit resynchronization of the receiver
piston.

RENE LUCIEN'LEVY.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
2,190,257 Clench - Feb. 13, 1940
2,286,661 Warner ———.—.——._. June 16, 1942
2,334,383 CAIT e MOV, 16,1943

FOREIGN PATENTS.

Number Country Date
443,871 Great Britain _.._.. Mar. 5, 1936°
517,074 Great Britain _.--_. Jan. 19, 1940
517,314 Great. Britain. . Jan. 26, 1940
542,871 Great Britain _..... Jan. 29, 1942



