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The present invention relates to a hydraulic 
remote control system providing for automatic 
Setting from the rinid position. 
The prior art is replete With hydraulic sys 

tems for reproducing remotely by means of a 
receiver the movement of a transmitter in Such 
fashion that for a particular position of the trans 
mitter a similar position of the receiver is ob 
tained. 
In general such systems are provided with aux 

iliary devices or controls providing for resyn 
chronizing of the transmitter and receiver at the 
conclusion of their travel. In some instances, 
particularly in telemotor systems, the normal po 
sition of the apparatus is the mid position of the 
total travel. Therefore it is necessary to pro 
vide means for synchronizing the receiver with 
respect to the transmitter when the transmitter 
is in the mid position; in other words, it is neces 
sary to positively move the receiver into the mid 
position in the event it has for any reason drifted 
out of this position. 
Accordingly it is one object of the present in 

vention to provide in a hydraulic remote control 
system an arrangement which Will automatically 
move the receiver to its mid position when the 
transmitter has been brought to mid position and 
one in which the restoring torque effecting this 
movement will cease as soon as the transmitter 
is moved away from the mid position. 
A more specific object of the present invention 

is to provide a hydraulic remote control System 
in which the receiver and transmitter each in 
clude a pair of hydraulic cylinders and pistons 
constituting hydraulic groups and each pair of 
cylinders and pistons are respectively pivoted to 
a base and to an oscillating cross beam in turn 
pivoted to a post by a pivot which lies outside of 
the line connecting the pivoting axes of the hy 
draulic groups with the crossbeam. 
it is a further object to provide in an arrange 

ment of this character, conduits connecting the 
transmitter hydraulic groups to the receiver hy 
draulic groups and means automatically con 
necting these conduits. With a hydropneumatic 
accumulator or the like when the transmitter is 
in its mid position. 
A further object is to provide an arrangement 

in which either the pistons Or the cylinders of 
the hydraulic groups are bodily pivoted to the 
CrOSS bear. - - 

Another object is to provide, in a system of this 
character, rods carried by the pistons of the 
hydraulic groups pivoted to the cross beam at 
the opposite ends thereof and above the axis of 
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pivotation of the cross beam with respect to the 
post and pivoting the cylinders with which the 
pistons are associated to the base of a post and 
extending the piston rods beyond the pistons so 
that they pass through the base of the respective 
Cylinders. 

It is a further object to provide in a system of 
this character a particular disposition of the con 
duits interconnecting the cylinders of the hy 
draulic groups respectively associated with the 
receiver and transmitter so that the liquid in the 
cylinders are on opposite sides of the pistons in 
the respective groups. 

It is a further and more specific object to pro 
vide an arrangement in which the piston rods 
are each provided with a duct through which the 
liquid in the cylinders pass to and from the con 
duits connecting the respective transmitter and 
receiver groups and in which construction the 
rods are pivoted to the base of the post thereby 
providing that the cylinders which are pivoted 
to the cross beam constitute the movable mem 
bers. 

It is another object to provide an arrangement 
for use in installations where the receiver must 
overcome a comparatively high resistance such 
as in moving rudders of heavy aircraft and in 
Which event, the movement of the receiver cor 
responding to that of the transmitter may be 
initiated by an external source of energy inde 
pendent of the transmitter and which energy may 
constitute the pressure existing in another hy 
dropneumatic accumulator operative as a servo 
motor. 
Further and more specific objects will be ap 

parent from the accompanying drawings in 
which: 

Figure 1 is a view partly in section illustrat 
E. a first example of the remote control sys 
en; 
Figure 2 is a cross sectional view on an en 

larged scale through a valve chest providing au 
tomatic communication between the hydropneu 
matic accumulator and the connection pipes or 
conduits when the transmitter is in its mid po 
sition; . . . 

Figure 3 is a view partly in section illustrating 
a modification of the system shown in Figure 1. 
in which the cylinders of the hydraulic groups 
constitute the movable members; 

Figure 4 is a diagrammatic view of a third 
embodiment; 

Figure 5 is a view partly in section and on an 
enlarged scale of a distributor device embodied 55 in the modification shown in Figure 4; and 
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Figure G is apartial view of the embodiment of 
Figure 3 modified to provide for automatic re 
storing of the transmitter to mid position. 

In the modification of Figure 1, the System in 
cludes a transmitter and receiver respectively. 
provided with hydraulic groups, comprising equal 
cylinders , 2 and 3 and 4...!Conduits or piping 
5 and 6 connect the upper portions of the cylin. 
ders and 2 with the lower portions of the cylin 
ders 3 and 4 respectively. 
Pistons 7, 8, 9 and to are associated with the - - - respective cylinders to 4 and embody piston. 

rods , 2, 3 and 4. The piston rods and 
2 are pivotally connected at 3 and 32 to the 

cross beam 5 which is pivoted at 29 to the up right portion of the post constituting the trans 
mitter. 

and by which the cylinders and 2 are pivoted 
to the base 2 of the transmitter. 
in the drawings, the piston rods and 2 are 
slidably guided and pass through apertures in 
the base or bottom of the respective cylinders 
and 2. With respect to the receiver column, 

the piston rods 3 and 4 are pivoted at 33 and 2: 
34 to a crossbeam; 6, which in turn is pivoted at 
30 to the post and the cylinders 3 and 4 are fur 
ther provided with extensions and bearings f 9 
and 29; by which they are pivotally connected to 
the base 22 in a manner similar to the arrange 
ment of the transmitter. . . . . . . . . . . . . 
"It is noted that the piston rods f - to 4 pass 

through liquid chambers 23, 24, 25 and 26 and 
at the receiver the chambers 25 and 26 contain 
ing the liquid are below the pistons 9 and 10, 
that is they are on the side of the piston opposite 
to the location of the crossbeam whereas in the 
constructional arrangement of the transmitter, 

up 

The cylinders and 2 are each provided. 
with an extension including bearings: li and 18. 

As indicated 2 

air cushion 3 

4 
plane, as illustrated, thus providing for the ex 
istence of unequal effective lever arm distances. 
A hydropneumatic accumulator 35, consisting 

of a cylinder closed at its upper end, containing 
a pist.gn 36 ab Which is provided a compressed 

connected by a pipe or conduit 
38 to valve chests 39 and 40, respectively which 
insure that w the control wheel 27 is in the 
mid position of its total movement the conduits 

by. ring 42 to closed position. The valves are 
pf d with stems 3 and 44 respectively pass 
ing through the casings 39 and 40 and engageable 
by can surfaces 45 and 46 formed on a ring 47. 
As shown in this figure, the cam surfaces 45 and 
46 are in alignment with one another and have 
their axes horizontal when the control wheel oc 
cupies its mid position. The valve chests are so 
disposed that the axes of the valves are hori 
zontal. . . . . . . . - - - - - 

Preferably the ring 4 is fast, with the control 
shaft 29 which also constitutes the pivot of the 
crossbeam 5. This shaft is driven by a pinion 

30 

the liquid chambers 23 and 24 are arranged be-, 
tween the pistons 7 and 8 and the crossbeam 5. 
"The driving member at the transmitter is con 

stituted by a control wheel 27 and the member to 
be moved in conformity therewith constitutes a 
lever 28 actuated by the controlling member or 

e::. . . . . . . . . . . . . . . . . . - 
The arrangement just described will provide an 

exact reproduction of the movements of the 
'eceiver if the transmitter and transmitter at the receiverift - receiver cylinders are equal. However, it will not 

provide for compensation for positive or negative 
variations of the volume of the working fluid or 

-- g; or restoring of the receiver to the 
midposition. . . . . . . . . . . . . d - . 

According to the main characteristics of the 
present invention the cross beams 5 and 16 os 
ciliate about axes. 29 and 30 respectively which, 
as indicated, are pósitioned outside of the line 
joining the axes 31-32 and 33-34 which con 
stitute the pivoting axes of the piston rods with 
respect to the crossbeams. The importance of 
this physical disposition of the various pivot 
points will be brought out hereinafter. Suffice 
it to say, that in accordance with well knownme chanical-principles such an arrangement provides 
for the existence of unequal effective lever arms 
with respect to the vertical plane passing through 
the pivot points 29 and 30 and bisecting the bases 
2d. and 22 respectively between the pivot connec 
tions of the cylinders to the bases. In this ar 
rangement it is clear that when the cross beam 
16 is oscillated the cylinders 3 and 4 can respec 
tively move through different angular distances 
and thereby provide that the pivot point 33 ap 
proaches the aforementioned vertical plane while 
the pivot point 34 moves further away from this 

40 

45 

55. 

valves. 44 

70 

erted by pist 

48, keyed to the shaft of the wheel 27, and which 
pinion is in mesh with a gear 49 fixed to shaft 29. 
The operation of this arrangement is such that 

when the transmitter wheel 27 is held by the 
pilot in the mid-position, the volumes of liquid 
contained in cylinders and 2 are equal to one 
another, owing to the particular design of the sys 
tem, and further, these cylinders, as well as the 
cylinders 3 and 4 of the receiver, are connected 
in parallel with the accumulator 35, the valves 
4 of chests 39 and 50 being in the open position 
under the -action of the cam surfaces or shoul 
ders 45, 46. - - 
Therefore, if at this instant the cross beam 6 

of the receiver should, for any particular reason, 
be in a position other than the mid-position, with 
the axis 33 for instance disposed at 33' and thus 
the axis 34 at 347; the moment of the force ex 
erted by piston to on the cross beam 6, with 
respect to the pivot axis 30, will be greater than 
the moment of the force exerted by piston 9 on 
said cross beam, owing to the greater length of 

le effective lever arm transmitting the force ex 
on f O, . . . . . - . . . . . 

Consequently, and 
pré sim 

owing solely to the action 
mpulse provided by the accumu 

er will be automatically reset into 
he Il. - 

itic resetting of the remote hy 
draul system, to its mid-position there 
fore. rangement in which anotch, 

ed on the transmitter for 
member in the mid-position 

- . a stem ready, at any instant, 
for use in case of need, since the two stations automatically set in perfect. Synchronism. 

, iiW. 
: If the transmitter is for instance acted upon 
in such a manner that the volume of liquid.in 
chamber 23 of cylinder, decreases in the direc 
tion indicated by the arrow -f- the pressure. 
in pipe 5s will increase, thereby, increasing the 

75 

closing force exerted upon valve 4 in chest 39. 
At the same time, the cylinder 3 will receive 
liquid delivered from cylinder , causing the pis 
ton 9, to move in direction of arrow -f- and 
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swing the cross beam is into the corresponding 
direction indicated by arrow -fa-. 
At the same time, the combined action of cross 

beam f6 and the suction established in pipe 6 
by the downward movement of piston 8, while 
leaving the valve 4 in chest 40 closed, will cause 
the piston 10 to move downward as indicated 
by arrow -f-. 
The controlled lever 28 will consequently occu 

py, at any instant, a position corresponding to 
that given by the pilot to the control wheel 27. 

It will be observed that the pistons 9, 10 of 
the receiver work constantly in compression in 
their action upon the cross beam 6, So that the 
cross beam is constantly in a state of stable equi 
librium, while the transmitter croSs beam 5 is 
in unstable equilibrium. These equilibrium chair 

O 

acteristics are a direct result of the arrangement 
of the liquid chambers with respect to the pis 
tons and cross beams. With respect to the equi 
librium characteristics, by the particular struc 
ture embodied it is apparent that pistons 9 and 
0 always exert a positive compression action. On 

the cross beam 6 since when these pistons are 
stationary they are submitted to the action of 
the accumulator 35 and in operation they are 
submitted to the pressure exerted by either one 
or the other of the transmitter pistons and 8. 
Therefore there can never exist an empty Space 
between either of the pistons 9 and 0 and the : 
liquid in the compartments 25 and 26 below 
these pistons. On the contrary, with respect to 
the transmitter arrangement an empty Space 
may be produced above whichever of pistons 7 
or 8 moves downward in its a SSociated cylinder. : 
For this reason cross beam 6 is in stable equi 
librium and crossbeam 5 is in unstable equi 
librium. 
When the Wheel is brought back into the mid 

position, the two valves 4 will open and permit 
fluid under pressure to return, if necessary, the 
lever 28 to its mid-position. 

Figure 3 shows an alternative embodiment in 
which the pistons 7, 8, 9 and 0 are provided 
with simple rods instead of the double rods of 4 
the preceding embodiment. Ducts 50, 5 and 52, 
53 provided in these rods and in the pistons 9 
and iO respectively connect the cylinder chan 
bers 54, 55 and 56, 57 respectively to pipes 5 and 
6. In this embodiment the cylinders constitute 
the movable parts of the system with respect to 
movement toward or away from the bases 2 and 
22. Apertures 59 to 62 connect with the atmos 
phere the other cylinder chambers, that is, those 
chambers containing no liquid. 
The resynchronization is obtained, in case of 

misadjustment, by the presence of accumulator 
35, as before. 

For permitting the receiver to exactly follow 
the movements of the transmitter, it is merely 
necessary that when the apparatus is at rest, in 
its mid-position, the volumes of chambers 54 and 
55 be equal to those of chambers 56 and 57 and 
that the relation 

R2-t2=P2 

be verified, where 
R is the radius of cylinders and 2, - - 
t the radius of the corresponding piston rods, and 
P the radius of cylinders 3 and 4. 

It is of course possible, without altering the 
a principle of the invention, to replace the cushion 
of compressed air 37 by any other elastic force, 
such as a spring, acting upon the column of liq 

20 

50 

55 
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70 

is 

- 6 
uid in the accumulator 35 and the pipe 38, this 
action being also controlled by the operation of 
the valve chests. 
In case it should be desired, for convenience 

or by habit, that the transmitter be reset auto 
matically to the mid-position when or if the 
pilot releases wheel 27, then the arrangement 
shown in Figure 6 is employed, In this modifi 
cation the apertures 59 and 69, that communi 
cate With atmosphere in the ZOne shown in Fig 
ure 3, are in communication with a branched 
conduit 38 so that fluid under pressure con 
stantly flows into the upper cylinder chambers 
above pistons 1 and 8. Under these conditions, 
when the transmitter occupies a position other 
than the mid-position, the pressure from the 
accumulator will exert upon the cross beam 5 a. 
restoring torque similar to that exerted upon 
the cross beam 6, as previously described, when 
the transmitter is in its mid-position. 
In the alternative embodiment of Figures 4 

and 5, the transmitter T comprises two hydraulic 
groups 63 and 64. Group 63 is constituted by 
a cylinder 65 in which is arranged a liquid-tight 
piston 66 dividing the cylinder into two chambers 
6 and 68. The piston rod 69, extends from both 
faces of piston 66, passes through the upper and 
lower end plates and of cylinder 65. The 
cylinder has embodied therewith an upper cap 
2 pivoted at 3 to the end of the arm T4 of 

a bean. 5 in turn pivoted. On the pin 76. The 
end of piston rod 69, opposite the beam 75, is 
ivoted at to a fixed support or base. 
The construction of the hydraulic group 64 

is similar to that of group 63. It is consti 
tuted by a cylinder 78 in which is arranged a 
liquid-tight piston 79 dividing the same into two 
chambers 88 and 8. The piston rod 82 extends 
from both faces of piston 79 and passes through 
the upper and lower end plates 83 and 84 of cylin 
der 8. The latter also has embodied there with 
an upper cap 85 pivoted at 86 to the end of an 
arm 3, of length equal to the length of arm. T4, 
of beam 5. The end of the piston rod 82, oppo 
site the beam 5, is pivoted at 88 to a fixed Sup 
port. On two other arms 89 and 90 of beam 
75 is mounted the hand-wheel 9 of the trans 
mitter. - 

The construction of the receiver R is similar, 
as concerns its hydraulic groups 92 and 93, to 
that of the transmitter T. Group 92 is consti 
tuted by a cylinder 8s in which is arranged a 
liquid-tight piston 95 dividing the cylinder into 
two chambers 36 and 9. The piston rod 98 ex 
tends from both faces of piston 95 and passes 
through upper and lower end plates 99 and 6 of 
cylinder 94. The latter has embodied therewith 
an upper cap 8: pivoted at 82 to the end of an 
aria 3 of a beam is pivoted on pin 3. The 
end of piston rod 98, opposite the beam 63, is 
pivoted at 6 to a fixed support. 
The hydraulic group 33 is constituted by a 

cylinder 3 in which is arranged a liquid-tight 
piston f 8 dividing the cylinder into two cham 
bers 09 and G. The piston rod extends 
from both faces of piston? 68 and passes through 
the upper and lower end plates 2 and 3 of 
cylinder 0. The latter has embodied there. 
with an upper cap A pivoted to the end 5 of 
an arm 6 of the beam fo4, and the length of 
arm 8 is equal to the length of arm 03. The 
end of the piston rod i?, opposite the beam 
: 08, is pivoted at it to a fixed support. A lever 
i? 8, integral with beam iO4, is connected to the 
controlled member. " " - - - - - - - - - - - - 
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The transmitter cylinder chambers, 68 and 8 
and the receiver cylinder chambers 96. and 9. 
are filled with liquid. Chamber 68 is. hydrauli 
cally connected to chamber 96 through a pipe. or 
conduit i. 9, and chamber 8 is connected to. 
chamber 09, through pipe or conduit. 20. 
The transmitter T includes a hydropneumatic 

accumulator 2 from which branch pipes 22 
and 123 lead to the valve chests 24 and 25. 
The valves. 26 and 27 of these chests are con 
trolled by a shouldered disc or cam. 28, the 
spindle. 29. of which is fast with a lever 30 piv 
oted to a rod 3 pivoted in turn to an arm. 32 
of beam 5. Pipes i33 and 34 lead respectively 
from the valve chests. 24 and 25 to the pipes 

9 and 2). 
The operation of the described remote control 

system is quite similar to that of the various 
embodiments of this system, set forth above. It 
ensures the reproduction, at a distance, by the 
receiver, of the movement given the transmitter, 
While the receiver is automatically restored into 
its mid-position when the transmitter is itself 
set in this position and the resetting torque 
ceases to be effective as Soon as the transmitter 
is swung out of the mid-position. 

According to the present embodiment, the 
chambers 9 and 0 of receiver R, are utilized 
for receiving the pressure from a hydropneu 
matic accumulator 35, which in effect consti 
tutes a servo-motor. The latter is Supplied by a 
pump. 36 drawing liquid through a pipe 37 
from a tank 38 and delivering it under pressure 
into a pipe 39 leading to the lower side of the 
hydropneumatic accumulator 35. A check valve 
40 prevents back flow through pipe 39. 
The pipe 41, extending from the hydro 

pneumatic accumulator. 35, is branched into two 
pipes 142 and 43 leading respectively to two 
distributors 44 and 45. Such a distributor is 
shown on a larger scale in Figure 5. 
This distributor, for instance 144, comprises a. 

casing 46 divided by a transverse partition of 
wall 47 into a lower chamber 48 and an upper 
chamber 49. The Wall 47 is provided with an 
aperture 50, the opening and closing of which 
is controlled by the head 5 of a valve 452. A 
spring 53 arranged in chamber 48 urges the 
valve. 52 towards closed position. The valve 54 
slides in a sleeve. 55 embodied within casing 46 
and provided with bearings 56 and 5 provided 
with stuffing rings 58 and 59. The stem 53 
of valve i52 is provided with a channel 60 in 

10. 

5 

8. 
casing 46, the passage being provided with a 
stuffing ring 78. The stem I-77 further passes 
through the bottom 80 of a cylinder 8 ar 
ranged next, ta-casing 46. and integral with the 
latter. The stem 17 constitutes the rod of a piston 82 arranged in liquid-tight relationship 
within cylinder 481 and forming in the latter a 
lower chamber 83 and an upper chamber i84. 
in the lower chamber 83 is arranged a cali 
brated spring 85 bearing on the one hand 
against the cylinder bottom 80 and on the other 
hand against the under side of piston, 82. From 
the upper chamber 184, a pipe 86 extends and 
communicates with pipe 19. A corresponding 
pipe 87, extends from distributor 45 and com 
municates with pipe. 20. 
The operation of this remote control system, 

fitted with an effective servo-motor, is as follows: 

30 

40 

45 

50 

permanent communication with the three cham 
bers limited by the sleeve 55, namely, by means 
of an aperture 6 with the lower chamber 62, 
by an aperture i53 with the middle chamber 6 
and directly with the upper chamber 65. 
The sleeve 55 and casing 46 are provided with 

two aligned apertures 66 and 67, from which a 
pipe 68 leads to chamber 10 of the hydraulic 
group 93. 
an aperture 69 in communication with chamber 
65 and from which a branch pipe. 70 extends 

which after merging with a corresponding 
branch pipe it extending from distributor 45, 
continues as return pipe f2 leading fluid back to 
the tank 38. The distributor i5 communicates 
via, a pipe i3, similar to pipe 68, with chamber 
97 of the hydraulic group 92. 
In chamber 65 is arranged a valve head 74 

which may cooperate with the end portion 75 of 
the hollow stem 54 so as to close the channel 
60. The stem 77, on which is mounted the 
head ITA, passes through the bottom i79 of 

The casing 46 is also provided with . 

55 

60 

65. 

70. 

5. 

When the pilot moves the hand-wheel 91, for 
instance, in the direction shown by arrow 88, 
thus setting up in chamber 68, and consequently 
in the piping 9, a pressure above a predeter 
mined value, depending upon the force exerted 
by the spring. 85, the piston 82 of distributor 
i44 will be depressed under the action of this 
pressure and overcome the force of spring 85. 
In the first phase of its downward motion, the 
valve head a closes fluid flow through the 
channel 68, thus interrupting the communica 
tion between chamber 10 and tank 38. During 
the subsequent descending movement of piston 
i82, the valve. 52 is moved and its head fist is 
moved clear from its seat. The chamber 48, 
Subjected to the pressure of the hydropneumatic 
accumulator 35, is thus connected, through the 
aperture i59, apertures i6?, channel 69, aper 
tures 63, and pipe 63, with chamber if 6. The 
pressure set up in this chamber causes the hy 
draulic group 93 to move downward, thus rotat 
ing the beam 54 in the direction of arrow. A89. 
When the force exerted by the pilot falls below 
the said predetermined value, the distributor iii.4 
will operate in the opposite direction, disconnect 
ing chamber fié from the hydropneumatic ac 
cumulator 35 and connecting it to the tank. 
The receiver, connected to lever f8, is thus 

brought to a position corresponding to that of 
the handwheel 9 of the transmitter without it 
being necessary for the force exerted by the pilot 
to exceed at any inoment, a predetermined value. 
When the resistance encountered by the con 
trolled member becomes such that it requires 
that an excessive force be exerted by the pilot, 
this.resistance will be overcome by the pressure 
of accumulator 35 acting as the Servo-motor 
applied according to the invention. - 
- When the pilot moves the wheel 9. in the di 
rection opposite to arrow 88, it is the distributor 
iá5. which will now connect, when the force ex 
ceeds, a predetermined value, chainbar Si of the 
hydraulic group. 92 with the hydropneumatic ac 
cumulator. 35. 
The chambers. 67 and 80 of transmitter. T 

may be used, if desired, for obtaining the auto 
matic resetting of the transmitter to its mid 
position when the pilot releases the wheel 9, as 
set forth at the beginning of the Specification 
with reference to the embodiment of Figure 6, by 
connecting chambers. 6i and 89 to hydropneu 
matic accumulator. 2.f. 
In all cases Where the pilot exerts a force which 

is less than the predetermined value, the remote 
control system operates as described further 
above, without the intervention of the servo 
motor device. - 
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What I claim is: 
1. A hydraulic remote control system; includ 

ing a transmitter and a receiving station each 
including two similar cylinders, stationary pivots 
$for securing same at their outer ends, pistons 
fadapted to reciprocate therein, piston rods there 
for, a cross-beam the ends of which are pivotally 
:secured to said piston rods and a pivot for Said 
i cross-beam located at equal distances from and 
soutside the line connecting the connection points 
'of said cross-beams with the piston rods, pipes 
“connecting each cylinder of the transmitter with 
the corresponding cylinder of the receiver, said 
pipes opening inside the transmitter cylinder 
compartment on one side of the piston with ref 
erence to the cross-beam and inside the receiver 
cylinder compartment on the other side of the 
piston with reference to the cross-beam of the 
receiver, a mass of liquid filling said pipes and 
the cylinder compartment communicating there 
with, a hydraulic accumulator, a valve box in 
cluding valves for connecting said accumulator 
with each of said two pipes respectively at a point 
in proximity with the corresponding transmitter 
cylinders and control means for the valve boxes 
responsive to the movement of the transmitter 
cross beam and operative upon the rocking of 
the transmitter cross-beam round its pivot to its 
medial position of symmetry for opening the 
valves to automatically restore the receiver into 
its medial corresponding position through the 
balancing action of the pressure impulse from 
the accumulator on the fluid in the pipes. 

2. A hydraulic remote control system, includ 
ing a transmitter and a receiving station each 
including a system embodying two similar cylin 
ders, pistons adapted to reciprocate therein, pis 
ton rods for said pistons pivotally secured to a 
stationary point, a cross beam having opposite 
ends pivotally secured to the cylinders of each 
system and a pivot for said cross-beam located 
at equal distances from and outside the line Con 
necting the connection points of each said CrOSS 
beam with the cylinders, pipes connecting each 
cylinder of the transmitter with the correspond 
ing cylinder of the receiver and including conduit 
means passing at least through the piston rods 
and opening into the compartment defined by the 
cylinder and the piston lying to one side of said 
piston with reference to the cross-bean at the 
transmitter station and to the other side thereof 
for the receiver station; a hydro-pneumatic ac 
cumulator, a valve box including valves for con 
necting said accumulator with each of said two 
pipes respectively at a point in proximity with 
the corresponding transmitter cylinders and con 
trol means for the valve boxes responsive to the 
movement of the transmitter cross beam and Op 
erative upon the rocking of the transmitter cross 
beam round its pivot to its medial position of 
Symmetry for opening the valves to automatically 
restore the receiver into its medial corresponding 
position through the balancing action of the pres 
Sure impulse from the accumulator on the fluid 
in the pipes. 

3. A hydraulic remote control system, includ 
ing a transmitter and a receiving station each 
including a System embodying two similar cyl 
inders and pistons slidable therein, a cross beam 
pivotally connected to each said cylinder and pis 
ton System and a pivot for each said cross-beam 
located at equal distances from and outside the 
line connecting the connection points of said 
cross-beam with the cylinder and piston systems, 
pipes connecting each cylinder of the transnait 
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O 
ter with the corresponding cylinder of the re 
ceiver, a hydraulic accumulator, a double valve 
bOX including valves for connecting said accumu 
lator With said two pipes respectively at a point 
in proximity with the corresponding transmitter 
cylinder and means whereby the rocking of the 
transmitter cross-beam round its pivot opens 
both valves when in its medial position of sym 
metry for restoring the receiver to its medial cor 
responding position through the balancing action 
of the accumulator on the fluid in the pipes, a 
Second hydro-pneumatic accumulator at the re 
ceiver station, ducts adapted to provide for Se 
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lective communication of the side of the receiver 
cylinders which does not communicate with the 
pipes from the transmitter, with the atmosphere 
and with said second accumulator, a distributing 
system including distributors controlling Said 
ducts, branch pipes communicating with the Said 
first mentioned pipes and controlling the distrib 
utors for closing at increasing pressures the con 
munication between the ducts and the atmos 
phere and then connecting the ducts With the 
second accumulator for thereby furthering the 
movement of the receiver piston. 

4. A hydraulic remote control system, includ 
ing a transmitter and a receiving station each 
including a system embodying two similar cylin 
ders and pistons slidable therein, a cross beam 
pivotally connected to each said two cylinder and 
piston Systems and a pivot for Said cross-beam 
located at equal distances from and outside the 
line connecting the connection points of said 
cross-beam with the cylinder and piston systems, 
pipes connecting each cylinder of the transmit 
ter with the corresponding cylinder of the receiv 
er, a hydraulic accumulator, a double valve box 
including valves for connecting said accumulator 
with said two pipes respectively at a point in 
proximity with the corresponding transmitter 
cylinder, means whereby the rocking of the 
transmitter cross-beam round its pivot opens 
both valves when in its medial position of sym 
metry for restoring the receiver into its medial 
corresponding position through the balancing 
action of the accumulator on the fluid in the 
pipes, a second hydropneumatic accumulator at 
the receiver station, branch pipes communicating 
with each receiver cylinder on the side thereof 
which is not fed by the pipe from the transmit 
ter, a distributor for each receiver cylinder 
adapted to make the corresponding branch pipe 
communicate selectively with the atmosphere 
and with the second accumulator, and means 
whereby said distributors are submitted to the 
action of the transmitter station for controlling 
the connections of said branch pipes and ampli 
fying thereby the effort transmitted by the main 
pipes. 

5. A hydraulic remote control system, includ 
ing a transmitter and a receiving station each in 
cluding a system embodying two similar cylinders 
and pistons slidable therein, a cross beam piv 
otally connected to said two cylinder and piston 
systems and a pivot for said cross-beam located 
at equal distances from and outside the line con 
necting the connection points of Said CrOSS-beam 
with the cylinder and piston systems, pipes con 
necting each cylinder of the transmitter with the 
corresponding cylinder of the receiver, a hy 
draulic accumulator, a double valve box including 
valves for connecting said accumulator with said 
two pipes respectively at a point in proximity 
with the corresponding transmitter cylinder, 
means whereby the rocking of the transmitter 
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cross-beam iround its pivot opens both valves 
when in its medial position of Symmetry for re 
storing the receiver into its medial corresponding 
position through the balancing action of the ac 
cumulator on the fluid in the pipes, a second 
hydro-pneumatic accuinulator at the receiver 
Station, branch pipes coil municating with each 
receiver cylinder on the side thereof which is not 
fed by the pipe from the transmitter, a distribu 
tor for each receiver cylinder, adapted to make 
the corresponding branch pipe communicate Se 
lectively with the atmosphere and with the sec 
ond accumulator, and a further branch pipe Con 
necting the main pipe communicating with one 
cylinder at the receiver station with the distribu 
tor corresponding to the other for urging same in 
the directioi closing cornmunication between its 
first mentioned branch pipe and the atmosphere 
and opening it, into the second accumulator. 

6. A hydraulic remote control system includ 
ing a transmitter station and a receiving station, 
each station including hydraulic groups respec 
tively comprising cylinders and pistons aSSoci 
ated therewith, a cross beam at each Station, 
means pivotally connecting the hydraulic groupS 
at each station to the respective ends of the CrOSS 
bean and means pivotally supporting the croSS 
beams about an axis outside the line intersecting 
the axes of pivotation of the groups with respect 
to the ends of the beams, conduits connecting the 
cylinders of the respective groups, a hydropneu 
natic accumulator, valve controlled conduits 
providing for controlled cominunication betWeen 
the accumulator and the hydraulic groups, valves 
in Said conduits, and Valve control means now 
able in response to the movement of the trans 
mitter cross beam for opening the valves to per 
init fiuid to pass from Said accumulator to Said 
hydraulic groups when the transmitter CrOSS 
bean is in its median position thereby auto 
natically restoring the receiver cross beam to a 
corresponding median position. 

7. A hydraulic remote control system includ 
ing a transmitter station and a receiver station, 
each station including a pair of a SSociated cyl 
inders and pistons and a cross beam, the pistons 
and cylinde's being codily pivoted to opposite 
ends of the cross beams at One end of the aSSoci 
ated cylinders and pistons and means at the Op 
posite ends of the associated cylinders and pis 
tons fixedly pivotally Supporting the Saine, means 
fixedly pivotally supporting each cross bean for 
oscillation about an axis equidistant from and 
outside a line intersecting the pivotal connections 
between the respective associated pistons and cyi 
iders and the Said opposite ends of the CrOSS 
beams, the cross beams having a neutral position 
where the opposite ends thereof lie in a horizon." 
tall plane and the disposition of the axes of piv 
otation between the cross beam ends and the as 
sociated pistons and cylinders and the axis of 
pivotation of the cross beams being such that 
when the cross beam is oscillated in either direc 
tion with respect to its neutral position an un 
balanced effective lever arm length exists as be 
tween the opposite ends of the croSs beam and 
the axis of pivotation of the cross beam, conduitS 
connecting the cylinders of the respective groups, 
said conduits cornmunicating with the cylinders 
at the transmitter station between the pistons 
and the cross bean and with the cylinders at the 
receiver station on the side of the piston remote 
from the cross beam, a hydropneumatic accumu 
lator, additional conduits providing communica 
tion between said accumulator and said first 
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2 
mentioned conduits, valves controlling fluid flow 
through said second-mentioned conduits, means 
urging Said valves to closed position and means 
inovable in response to the movement of said 
transmitter cross beam for opening said valves 
to provide fluid flow from said accumulator to 
Said first-mentioned conduits, said last-men 
tioned means being operable when said cross 
beam is in its neutral position to permit the fluid 
flow from said accumulator into said first-men 
tioned conduits to restore the crossbeam at said 
receiver Station to its neutral position corre 
Sponding to the neutral position of said trans 
mitter cross-bear and said last-mentioned means 
being operative when said transmitter cross 
beam is noved from neutral position to permit 
Said Valves to close whereby said receiver cross 
bean is moved in conformity with the novement 
of Said trainSmitter cross beam through fluid flow 
from the cylinders at the transmitter station to 
the cylinders at the receiver station. 

-8. A hydraulic relicte control system as de 
fined in and by claim 7 in which th2 means for 
-Opening said valves includes a can ring having 
Oppositely arranged can Surfaces tiereon dis 
posed in alignanent With one another and in 
parallelisin with the line intersecting the axes 
of pivotation of the associated pistons and cyl 
inderS of the tranSIYitter station with respect to 
the CrOSS beam ends and in which said valves 
include Stems fixedly supported for sliding in ove 
riheit along a line parallel to said first mentioned 
line When the cross bean is in its neutral posi 
tion, and said cam ring being movable with said 
31'0SS beam and operative to open said valves 
Only When Said cross beam is in its neutral po 
sition. 

9. A hydraulic remote control system as de 
fined in and by claiin 6 in which said waive coin 
trol means includes a can ring having oppo 
Sitely arranged can surfaces thereon disposed in 
aiigianent with one another and in parallelish 
with the line intersecting the axes of pivotation 
of the aSSociated pistons and cylinders of the 
transmitter Station with respect to the cross 
bean) ends and in which said valves incide 
stems fixedly supported for sliding novernent 
along a line parallel to said first Yentioned line 
When the cross bean is in its neutral position, 
and said can ring being novable With said cross 
beain and operative to open said waives only when 
said cross bean is in its neutral position. 

10. A hydraulic remote control Systern as de 
filed in and by claim 9 and additional conduits 
providing communication between said accuinu 
lator and the cylinders at said transmitter 
station on the Side of Said pistoins opposite to 
the side communicating With said first-en 
tioned conduits whereby fluid flow from Said a,c- 
cumulator automatically resets said transmitter 
cross beam to neutral position. 

11. A hydraulic remote control System as de.. 
fined in and by claim 6 in which said cylinders: 
are pivotally connected to the opposite ends of 
the cross beams and in which each piston of the 
respective groups includes a rod projecting 
through said cylinders, means fixediy pivotally 
Supporting the projecting end of S8id rods, a 
Second hydropneumatic accumulato', branch 
conduits extending from said first-mentions.d 
conduits, a distributor device in respective coin 
munication with each cylinder of the receiver 
group and said second accumulator, said branch 
conduits communicating with said distributor de 
vice, movable valve means in each distributor de 
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vice and conduits providing communication 
through said valve means between the cylinders 
of the receiver groups and atmosphere and be 
tween the cylinders of the receiver groups and 
said second accumulator whereby movement of 
said transmitter cross beam applies a fluid im 
pulse through the hydraulic groups at the trans 
mitter station to the distributor devices to move 
the valves therein to provide fluid flow from Said 
second accumulator to the cylinders of the 
groups at the receiver station in dependence upon 
the direction of oscillation of the transmitter 
cross beam whereby fluid flow from said second 
accumulator effects movement of Said receiver 
cross beam corresponding to the movement of 
said transmitter croSS beam. 

RENE, LUCIEN LEVY. 
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